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Think of what you'd pay for a 
Digital Frequency Counter and 
a Modulation Meter capable 
of testing mobile radio both in 
the fie nd on -1 the bench 

now halve it! 

Our new TF2424 Frequency Counter 
is light, compact and portable - 
designed for field and workshop 
maintenance of mobile radio 
installations. Measures frequencies 
directly in the v.h.f. and u.h.f. bands 
with a 4- decade solid state numeric 
display. 
The provision of xl and x1000 
ranges allows measurements up to 
seven digits to 512MHz. In addition 
a x10 facility increases the resolution 
to 10Hz. Crystal stability is +1 
x10 -7. Battery operated with a 
built -in charger. Weight: 64 lb. 
Supplied with detachable mains lead 

and various optional extras. Price: 
£425 (inc. Batt.). 

The TF2303 narrow band 
Modulation Meter is also very 
compact and portable - designed for 
use on FM and AM mobile radios. 
Noise level is low: better than 
-40 dB relative to 5kHz deviation. 
Measures narrow band f.m. 
deviation up to 15kHz at carrier 
frequencies up to 520MHz, a.m. 
depths up to 95 % at carrier 
frequencies up to 225MHz. Battery 
or mains operated - built -in charger. 
Weight 13 lb. Supplied with mains 
lead and various optional extras. 

WW -001 FOR FURTHER DETAILS 

Price: £305 (plus £25 for optional 
re- chargeable battery). 

Which means you could buy 
the pair for just over £750 - or about 
half the price of two equivalent 
competitive models. Full details by 
return. 

mi 
MARCONI INSTRUMENTS LIMITED 
Longacres, St. Albans, Hells, England. 
Tel: St. Albans 59292 Telex: 23350 
A GEC - Marconi Electronics Company 
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LOW COST 
RC OSCILLATORS 
1Hz TO 1MHz 

al 

PORTABLE INSTRUMENTS 

ANALOGUE 
FREQUENCY 

SINE OUTPUT 

DISTORTION 

SQUARE OUTPUT 

SYNC. OUTPUT 
SYNC. INPUT 

METER SCALES 

SIZE & WEIGHT 

TG200 TG 

1Hz to 1MHz in 12 ranges. Acc. + 2% 
±0.03Hz. 
7V r.m.s. down to <200laV with Rs 
= 600e 
<0.1 %to 5V, <0.2% at 7V from 10Hz 
to 100kHz. 
7V peak down to <200jV. Rise time 
<150nS. 
>1V r.m.s. sine in phase with output. 
+1% freq. lock range per volt r.m.s. 
input. 
0 /2V, 0 /7V &- 14/ +6dBm. on 
TG200M & DM only. 
7" high x 101" x 51" deep. 10 lbs. 

2000 TG200M TG200DM 

£42 £45 £52 £55 
Sine 0/P Sine & Sq. 0 /P. Sine 0/P Sine & Sq.O /P 

+meter. + meter. 

DIGITAL 
FREQUENCY 

ACCURACY 

SINE OUTPUT 
DISTORTION 

METER SCALES 
SIZE & WEIGHT 

TG66B 

£120 
Batteries only. 

0.2Hz to 1.22M Hz on four decade 
controls. 
±0.02Hz below 6Hz 
±0.3 %from 6Hz to 100kHz 
±1 %from 100 kHz to 300 kHz 
±3% above 300 kHz. 
5V r.m.s. down to 304V with Rs= 600 S2 

<0.15 %from 15Hzto 15 kHz. 
<0.5% at 1.5Hz and 150kHz. 
2 Expanded voltage &- 2 / +4dBm. 
7" high x 101" wide x 7 "deep. 12 lbs. 

TG66A 

£150 
Mains unit & 
batteries incl. 

Prices include batteries with 400 hour life. 
Mains power units £10 extra. Leather cases £6 extra. 

Send for literature covering our full range of portable instruments. 

`LEVELL ELECTRONICS LTD. el x01 41495028/4408686 
erts. EN5 5SD 
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Set up a QUAD 33 with 1 on 
the treble control, and you will 
obtain a response precisely 
defined; readily and accurately 
repeatable. This response has a 

shape rather different from most 
run of the mill tone controls and 
there are, as you may guess, good 

numbers reasons for this. 

a2 Wireless World, January 1973 

Then as the listener is not 
expected to know just what a 

'given response curve does to the 
signal off the record, we provide 
a button marked 'cancel'. This 
enables him to make a direct 
comparison with the original and 
so learn just which recording 
defects need what correction. 
A QUAD user gets the best out of 
every record - every time - and 
enjoys the music to the full. 

QUAD 
for the closest approach to 
the original sound 

Send postcard for illustrated leaflet to Dept. w w 
Acoustical Manufacturing Co. Ltd., Huntingdon, Tel: (0480) 2561. QUAD is a Registered Trade Mark. 
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BURNDEPT HAVE PLANS 
TO SPEED UPA BUSINESS 

ON THE MOVE 

Burndept commu- 
nication systems will 

give any business a move on. 
Firstly, Burndept have 

the planning skill. 
With 5O years' experience in 

radio communications, they'll plan 
a system according to your needs. 

Secondly, Burndept has the equipment. 
Burndept's new Personal Radio -telephone is the 
most versatile unit yet designed. It's small and light, 
and has a wide range of accessories. So it can be 
used simply by anybody anywhere - airline mechanics, 
construction workers, oil refinery men - all find a 

use for it. The Burndept Mobile Radio -telephone is a 

complete UHF transmitter /receiver suitable for 
lorries, cars, cranes and fork lift trucks. 

But Burndept go one better. 
They back up their systems.planning with a most 

efficient after -sales service. 
So you'll always get the best out of Burndept 

- and speed up your business on the move. 

With us, service comes first. 
Burndept Electronics (E.R.) Ltd. 
St. Fidelis Road, Erith, Kent. Tel. Erith 39121. 

WW-006 FOR FURTHER DETAILS 
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Vortexion 
50/70 WATT ALL SILICON AMPLIFIER 
WITH BUILT -IN 5 -WAY MIXER USING F.E.T.s. 

This is a high fidelity amplifier with bass cut controls on 
each of the three low impedance balanced line microphone 
stages and a high impedance (1.5 meg.) gram stage with bass 
and treble controls, plus the usual line or tape input. All the 
input stages are protected against overload by back to back 
low self capacity diodes and all use F.E.Ts for low noise, 
low intermodulation distortion and freedom from radio 
breakthrough. 
A voltage stabilised supply is used for the pre -amplifiers 

making it independent of mains supply fluctuations and 
another stabilised supply for the driver stages is arranged. 
to cut off when the output is overloaded or over temperature. 
The output is 75% efficient and 100V balanced line or 8 -16 
ohms output . are selected by means of a rear panel switch 
which has a locking plate indicating the output impedance 
selected. The mixer section has an additional emitter follower 
output for driving a slave amplifier, phones or tape recorder, 
output .3V out on 600 ohms upwards. 

50/70 WATT ALL SILICON AMPLIFIER WITH 
BUILT -IN 4 -WAY MIXER 
(0.3% intermodulation distortion) using the circuit of our 100% reliable 100 
Watt Amplifier with its elaborate protection against short and overload, 
etc. To this is allied our latest development of F.E.T. Mixer Amplifier, again 
fully protected against overload and completely free from radio break- 
through. The mixer is arranged for 2- 30/600 balanced line microphones, 
1 -HiZ gram input and 1- auxiliary input followed by bass and treble 
controls. 100 volt balanced line output or 5/155 and100 volt line. 

100 WATT ALL SILICON AMPLIFIER 
A high quality amplifier with 8 ohms -15 ohms or 100 volt line output for 
A.C. Mains. Protection is given for short and open circuit output over 
driving and over temperature. Input 0.4 V on 100K ohms. 

THE 100 WATT MIXER AMPLIFIER 
With specification as above is here combined with a 4 channel F.E.T. 
Mixer, 2-30/60Q balanced microphone inputs, 1 -HiZ gram input and 
1- auxiliary input with tone controls and mounted in a standard robust 
stove enamelled steel case. A stabilised voltage supply feeds the tone 
controls and pre amps, compensating for a mains voltage drop of over 
25% and the output transistor biasing compensates for a wide range of 
voltage and temperature. Also available in rack panel form. 

CP50 AMPLIFIER, 
An all silcon transistor 50 watt amplifier for mains and 12 volt battery 
operation, charging its own battery and automatically going to battery if 
mains fail. Protected inputs, and overload and short circuit protected 
outputs for 8 ohms -15 ohms and 100 volt line. Bass and treble controls 
fitted. Models available with 1 gram and 2 low mic. inputs, 1 gram and 3 

low mic. inputs or 4 low mic. inputs. 

20/30 WATT MIXER AMPLIFIER 
High fidelity all silicon model with F.E.T. input stages to reduce 
intermodulation distortion to a fraction of normal transistor input circuits. 
The response is level 20 to 20,000 cps within 2dB and over 30 times 

damping factor. At 20 watts output there is less than 0.2% intermodulation 
even over the microphone stage at full gain with the treble and bass controls 
set level. Standard model 1 -low mic. balanced onput and HiZ gram. Out- 
puts available 8/15 ohms OR 100 volt line. 

200 WATT AMPLIFIER, 
Can deliver its full audio power at any frequency in the range of 30 c /s- 
20 Kc/s ± 1 dB. Less than 0.2% distortion at 1 Kc /s. Can be used to drive 
mechanical devices for which power is over 120 watt on continuous sine 
wave. Input 1 mW 600 ohms. Output 100 -120 V or 200 -240 V. Additional 
matching transformers for other impedances are available. 

F.E.T. MIXERS and PPMs 
Various types of mixers available. 3, 4, 6 and 8 channel with Peak 
Programme Meter. 4, 6, 8 and 10 Way Mixers. Twin 3, 4, and 5 channel 
Stereo, also twin 4 and 5 channel Stereo with 2 PPMs. 

VO RTEXI O N LIMITED, 257-263 The Broadway, Wimbledon, S.W.19 1SF 

Telephone: 01 -542 2814 and 01 -542 6242/3/4 

WW-00 7 FOR FURTHER DETAILS 
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eis of research ... 
.. on accessories for dictating machines, tape recorders, tele- 

communications and electro acoustic equipment, etc. 
... on accessories for dictating machines, tape recorders, tele- 
communications and electro acoustic equipment, etc. 

OTHER DA NA VOX PRODUCTS 
STETOCLIP HEADSETS 
DICTATING MACHINE HEADSETS 
HOSPITAL PATIENTS HEADSETS 
EARPHONES (INDUSTRIAL & HEARING AID) 
EARPHONE LEADS 
JACK PLUGS /SOCKETS 
SUB -MINIATURE SWITCHES 
FOOTSWITCHES 
MICROPHONE CAPSULES 

DANASOUND 
HEADSETS 

Specified 
by the 
Experts 

Alternative Impedances 
and Frequency Ranges 

Available; 
(20 -18000 HZ or 100 -3200 HZ) 

rDANAVOX (GT. BRITAIN) LTD 
roadlands', Bagshot Road, Sunninghill, 

I 
I 
I 
I 

I 
I 
I 
I 
I 

Ascot, Berks. 

Please send your brochure of the new DANASO U N D 
HEADSETS. 

1 

NAME 

POSITION 

COMPANY 

ADDRESS 

ww173 

Danavox 
I N T E R N A T I O N A L 

DANAVOX (GT. BRITAIN) LTD 
Electro- Acoustic Components and Hearing Aids 
'BROADLANDS', BAGSHOT ROAD, SUNNINGHILL,ASCOT, BERKS. 

TEL. 0990 23732/6 TELEX: 84584 
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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 3,000 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 
sixty 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 

Fi FcrRnNin VALVES + SEMI CONDUCTORS 

TEONEX 

Wireless World, January 

for Teonexport only 
WW -009 FOR FURTHER DETAILS 
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TOTAL CAPABILITY 
IN SOLDERING 

ETC /1 Electronically Temperature 
Controlled System 

New CONQUEROR Lightweight 
Iron & Spring Stand. 

LITESOLD High ADAMIN 
Quality Soldering Ultra Miniature 

Irons, 10w to 60w. Irons, 8w to 24w. 

D.I.L. I.C. 
De- Soldering 

Head 

Pliers 

De- Soldering Braid 

Soldering Aids 
........... 

Tweezers 

Suction 
De- Soldering 
attachment. 

Cutters 

Send TODAY for CATALOGUE with full details of this and other equipment. 

LIGHT SOLDERING DEVELOPMENTS LTD. 
28 Sydenham Road, Croydon CR9 2LL 

Tel:- 01 -688 8589 & 4559 

WW-010 FOR FURTHER DETAILS 
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Servicemen -you keep asking for it! 
In response to your demand the third impression of the Mazda 

Book of Pal Receiver Servicing is now available. 
Its 288 pages are packed with the kind of information you need, 

logically arranged and using little mathematics. It is clearly written 
and uses 200 photographs and drawings to illustrate the text. 
Colour circuits are explained in general terms and practical circuits 
from current receivers are examined. The latest developments, such 
as Simple -PAL decoders and Thyristor power supplies are included 

The fault sections at the end of various chapters together with a 

comprehensive index make it ideal as a quick reference handbook 
for the workshop. One index gives, for the first time, a complete 
schedule of British Colour TV Transmitters and Channel numbers 
arranged for reference by town and country, instead of the 
little -known transmitter sites names. 

This book will be found invaluable for the revision of the colour 
TV elements in City and Guilds syllabuses and RTEB examinations. 

Order your copy today from your MAZDA Valve and Tube Wholesaler, 

who will give you trade discount at valve rate on the book. You can also 

obtain the book through most large bookshops at the jacket price; or, in 

cases of difficulty, from the publishers Thorn Radio Valves and Tubes 

Limited and Foulsham Technical. Price £3.80 25p P £t P. 

The Author 
David Seal, FSERT, MRTS 
is a Senior Lecturer in 
charge of the Television 
unit at Guildford County 
Technical College, Surrey. 
His practical grasp of 
television servicing 
problems derives, not only 
from his theoretical 
qualifications, but is firmly 
based on several years 
servicing experience updated 
by daily contact with his 
technician students. 

Thorn Radio Valves and Tubes Limited, 
Mollison Avenue, Brimsdown, Enfield, 
Middlesex EN3 7NS. 
Telephone: 01-804 1201 

1 
THORN 

MPT1O 
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SOUND SYSTEMS AND ELECTRONICS 

4 

47OpFlS,g8 .,,c. A 
The Model A80 Audio Amplifier illustrated is representative 
of the range of integrated amplifiers designed and 
manufactured by Audix for commercial applications such 
as factories, hotels, conference centres etc. Facilities for 
two low impedance balanced microphones and one 
switchable input for medium impedance microphone, 
tape recorder or gramophone are incorporated in this 60 

watt r.m.s. amplifier. Outputs at 100V and 8 ohms are 
provided and are protected electrically against damage by 
short circuit, open circuit, inductive and capacative loads. 

Power amplifiers having continuous r.m.s. ratings of 15, 30, 

60, 120 and 175 watts are also available and can incorporate 
a wide variety of input mixing modules to satisfy the 
different requirements of individual clients. 

audix MANUFACTURERS OF AUDIX BB LIMITED 
SOUND SYSTEMS AND STANSTED ESSEX 
ELECTRONICS TELEPHONE: STANSTED 3132/3437 (STD 027 -971) 

WW-012 FOR FURTHER DETAILS 
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The demand for 

Milliard has built at 
...built a new plant solely to 
produce colour television 
picture tubes. 

This 00 million purpose 
built factory in Durham, the 

WW-013 FOR FURTHER DETAILS 
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colour TV goes on growing 

Durham to help you meet it... 
most modern in the world, 
performs all the stages in the 
manufacture of colourtubes, 
from the delicate assembly 
of tube guns to the laying of 
over one million phosphor 
dots on the screen, making 
use of glass from Mullard's 
own glass factory at 
Simonstone. 

Mullard ColourScreen 
tubes are designed for British 

transmission standards, 
helping setmakers to offer 
viewers a superb picture 
from the fi nest sets. 

With its square corners, 
flat faceplate, constant 
colour registration and high 
light output, ColourScreen 
is not only the best, but will 
continue to be the biggest 
selling home produced tube. 
With investments like 
Durham supplementing the 
huge production at 

Simonstone, and also 
enabling Mullard to increase 
its already impressive 
export performance. 

Mullard Durham started 
volume production of 
ColourScreen tubes ahead 
of schedule and will further 
increase its output in the 
months to come. 

Helping you meetthe 
huge demand for the finest 
colour -V sets in the world. 

Mullard 
M 2t1B 

www.americanradiohistory.com

www.americanradiohistory.com


a12 Wireless World, January 1973 

3009 Improved 
Since their inception our precision pick -up arms have 
been the subject of continuous detail refinement. Now 
the almost universal use of lightweight magnetic car- 
tridges enables us to employ a re- designed balance 
system and non -detachable shell with advantage. 

Where the facility is demanded an alternative version, 
the Model 3O09/S2 Improved is similar but has a de- 
tachable shell. Its mass is consequently higher than the 
standard model. 

Following our established policy earlier arms can be 
updated at the factory. Particulars are available from our 
Service Department. 

The best pick -up arm in the world 

Write to SME Limited Steyning Sussex England Telephone Steyning (0903) 814321 

WW-014 FOR FURTHER DETAILS 

LTD/S15 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, January 1973 

Next time you need instrument cases, cabinets or 
consoles, made in wood talk it over with Whiteley. It 
could be a very profitable discussion for you Our 'new 
woodworking plant is ready with the most up -to -date 
machinery, to provide speed and quality in volume 
production. We can work from your drawings, or design 
to meet your needs. Tell us the problem. Our specialist 
experience spans 'acoustics, heat dispersal and many 
other problems met in instrument packaging -and it's 
all at your service. 
We can produce cases and cabinets of all kinds, acoustic 
hoods, desk consoles, wall boards, loudspeaker enclo- 
sures etc., in veneers to any specification, polished or 
lacquered, and finishes in cellulose or melamine. We 
can assemble the electronics in the case if you so desire. 
In fact, we can provide as many facilities as you need, 
from instrument design to sheet metal work and plastics 
moulding. Many of the big names in industry cure their 
production headaches by calling in Whiteley. When can 
we meet you? 

Whitele 
ELECTRONIC & ELECTRICAL DESIGN 

PRODUCTION CAPABILITY 
CABINET MAKING 

SHEET METAL FORMING/FINISHING 

WHITELEY ELECTRICAL RADIO CO. LTD. 
Mansfield, Notts, England. Tel. Mansfield 24762 
London Office: 109 Kingsway, W.C.2. Tel. 01 -405 3074 

WW-015 FOR FURTHER DETAILS 
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WRITE 
FOR THE BOOK 

THAT CAN 
CHANGE 

FUTURE 
YOUR 

WHOLE 
F 

The B.I.E.T. guide to success 
should be read by every ambitious engineer. 
Do you want promotion, a better job, higher 
pay ? "New Opportunities" shows you how to 
get them through a low -cost B.I.E.T. home study 
course . There are no books to buy and you can 
pay -as- you -learn. 
Send for this helpful 76 page FREE book now. 
No obligation and nobody will call on you. It 
could be the best thing you ever did. 

CHOOSE NEW FUTURE NOW! 
MECHANICAL 
A.M.S.E.(Mech) 
C & G Eng. Crafts 
C & G Fabrication 
Diesel Eng. 
Inst. Eng. & Tech. 
Inst. Motor Ind. 
Maintenance Eng. 
Mecha-nical Eng. 
Sheet Metal Work 
Welding 
ELECTRICAL & 
ELECTRONIC 
A.M.S.E. (Elec.) 
C & G Elec. Eng. 
C & G Elec. Inst. 
C & G Elec. Tech. 
Computer Elec. 
Electronic Eng. 
Electrical Eng. 
Install. & Wiring 
MANAGEMENT & 
PRODUCTION 
Computer Prog. 
Electronic Data 

Processing 
Estimating 
Foremanship 
Inst. Cost & Works 

Accountants 
Inst. Marketing 
Management 
Motor Trade Man. 
Network Planning 
Personnel Man. 
Production Eng. 
Quality Control 
Salesmanship 
Storekeeping 

Work Study 
Works 

Management 
DRAUGHTSMAN- 
SHIP 
A.M.I.E.D. 
Electrical 

Draughtsmanship 
Gen. 
Draughtsmanship 

Jig & Tool Design 
Technical Drawing 

RADIO B TELE- 
COMMUNICATIONS 
C & G Radio /TV/ 

Electronics 
C & G Telecomm. 

Technicians 
Prac. Radio& Elec. 

(with kit) 
Radio Amateurs 

Exam. 
Radio Servicing & 

Repairs 
Transistor Course 
TV Main. & Serv. 

AUTO b AERO 
Aero Eng. 
A.M.I.M.I. 
A.R.B. Cert. 
Auto Engineering 
Auto Repair 
C & G Auto Eng. 
Garage 

Management 
MAA /IMI Diploma 
Motor Vehicle 

Mechanics 

CONSTRUCTIONAL 
A.M.S.E. (Civil) 
Architecture 
Building 
Carpentry & Joinery 
Civil & Municipal Eng. 
Constructional Eng. 
Construction Surveyors 

Institute 
Clerk of Works 
Council Eng. 
Health Eng. 
Heat & Vent. 
Hydraulics 
Inst. of Builders 
Inst. Clerk of Works 
Inst. Works & Highway 

Supers. 
Painting & Decorating 
Structural Eng. 
Surveying 

GENERAL 
Agricultural Eng. 
Councilof Eng. Inst. 
General Education 
Pract. Slide Rule 
Pure & Applied Maths 
Refrigeration 
Rubber Technology 
Sales Engineers 
University Ent. 

G.C.E. 58 '0' & 'A' 
LEVEL SUBJECTS , 

Over 10,000 
Group Passes 

Coaching for many major exams, including HNC. ONC, C & G. etc. 

SEND FOR YOUR FREE BOOK 
NOW! BRITISH INSTITUTE 

OF ENGINEERING 

TECHNOLOGY 
ALDERMASTON COURT 
READING RG7 4PF 

NM - - MI - 
To B.I.E.T. Dept.BD 73 
Aldermaston Court 
Reading RG7 4PF 

Please send me 
details of your courses in: 

INAME 
BLOCK CAPITALS PLEASE 

IADDRESS 

1 
SUBJECT OF INTEREST. ..._.......... _._.. ............ AGE _....... 

Accredited by the Council for the Accreditation of Correspondence Colleges. 

EEO 11 =1111 
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Z & I AERO SERVICES LTD., 
SOLE DISTRIBUTORS OF MASHPRIBOINTORG (USSR) 

OFFER THE FOLLOWING EQUIPMENT IN THE UNITED KINGDOM: 

OSCILLOSCOPES 
1. Single beam C1 -5, 10MHz 

inexpensive instrument 
2. Double beam C1-16 5MHz 
3. Single beam C1-19 1MHz 

(D.C.) oscilloscope with 
long afterglow screen 

4. Single beam C1-37 1MHz 
(D.C.) storage oscilloscope 

5. Wide band C1 -54 (20 
MHz) oscilloscope 

6. Solid State C1 -49 5MHz 
oscilloscope 

4. 

PEN RECORDERS 

1. H320 -1 High speed 
single channel 

2. 3. 

2. H320 -3 High speed 3. H390 Multi- range AC/DC 
Recorder three channel 

SUB -STANDARD MULTI -RANGE 

AC /DC VOLTMETER 

Mirror scale 175mm long. 

Knife edge pointer. 
48 ranges from 75mV to 750V and 
from 300,aA to 7.5A. 
Accuracy 0.5% DC; 1% AC. 
Transistorized relay protects move- 
ment and circuits. 
Push button range selection. 

£49 

4. 

4. H352 Portable single 
channel 1 mA. 

5. H30 10- channel event 6. H3100 single channel 
recorder miniature 1 mA recorder 

SIX DECADE 0.02 CLASS ACCURACY 
RESISTANCE BOX TYPE P236 

6 decades 0.1- 1- 10 -100- 
1000 -10,000 O. 

Four terminals enable the box 
to be used also as a potential 
divider. 
Rated power 0.25W per step 
with full accuracy or 1.00W 
per step with reduced 
accuracy. 

PLEASE WRITE FOR FULL TEST EQUIPMENT CATALOGUE 

ALL THESE INSTRUMENTS ARE SHOWN, AND CAN BE DEMONSTRATED 
IN OUR SHOWROOM AT 46, WESTBOURNE GROVE, W.2. 

Tel: 727 -5641 

FULL SERVICING FACILITIES 

Z & I AERO SERVICES LTD. 
44A WESTBOURNE GROVE, LONDON W.2 

Telex 261306 
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*Information on our sophisticated 
but low -cost kits .. . 

*New 1214 Audio Range. Build your 
system in a few evenings. 

*New loudspeaker range. 
*Unbeatable quality and speci- 

fications. 
*Incredibly good value for your 

money. 
*New continuous credit and no- 

deposit terms. Even includes instru- 
ments. 

*Over 30 new models. 
*Over 130 models in range. 
*Packed full of invaluable 

information about the world's finest 
electronics .. . 

It's New. Its the biggest Audio/ 
Instrument kit catalogue in the U.K. And 
it's absolutely FREE. 

Our new jumbo size Heathkit 
catalogue is full of good things : low -cost 
Testers and Instruments, Metal Detectors, Electronic 
Calculator, Intercoms., Amplifiers, Tuner/Amplifiers, 
Tuners and Loudspeakers -there's even a Battery 
Charger. 

You name it, Heathkit can supply. What's 
more, you can build everything yourself. Heath 
help you each step of the way. Simply follow the 
Heathkit step -by -step construction manual.. It's 
like painting by numbers but with something unique at 
the end of it. Fantastically satisfying, and less 
expensive than buying readymade. Our products are 
advanced in specification and performance. And 
they're regularly reviewed by leading journals. You 
have to be good to merit that sort of treatment. 

We guarantee that by using the Heathkit step -by- 
step construction method you can build a piece of 
electronic equipment without needing to know the 
first thing about electronics. 

Mail the coupon today for your copy of the free 
Heathkit catalogue. The kits shown take just one or 
two evenings, and we promise that whichever kit you 
choose it'll be more rewarding than washing the car 
or watching television. 

Why not visit your Heathkit Electronics 
Centres ... and see our Instruments and Testers. 
London 233 Tottenham Court Road. Telephone : 01 636 7349 
Open hours : Monday - Saturday 9 -6.00 p.m. 
Birmingham 17 -18 St. Martin's House, Bull Ring. 
Telephone 021 643 4386 Open hours:Friday - Saturday 10 -5.30 p.m. 
Gloucester Cole Avenue Roundabout, Bristol Road. 
Telephone 0452 29451 Open hours : Monday - Friday 9 -5.00 p.m. 
Saturday 9 -12.30 p.m. 

Want to know more? 
Mail the coupon for a FREE CATALOGUE. 
Don't forget ... This includes 
Instruments and low.cost Testers. 

IP-18 

IN-47 IN-37 

Please send me the FREE 

I 

I 

I 

L 

Heathkit catalogue 

Name 

Address 

HEATH 

Schlumberger 

HEATH (Gloucester) Ltd., 
Dept. WW 01/73 
Gloucester GL2 6EE 

1 

J 
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ELECTRICAL SOLDERING 

INSTRUMENTS ARE USED 

IN INDUSTRY TODAY 

60,000,000 
OPERATING HOURS A YEAR TO WORLD WIDE SAFETY STANDARDS 

Are you among our 
satisfied clients 

ADCOLA PRODUCTS LTD. ADCOLA HOUSE GAUDEN ROAD LONDON, SW4 6LH TELEPHONE: 01- 622 - 0291/3 TELEX-ADCOLA 

WW-019 FOR FURTHER DETAILS 

ONDON 21851 

The Linsley Hood Stereo Hi -Fi Amplifier. 

So advanced it's not yet made. 
Years of experimental design have gone 
into this unique direct -coupled Stereo pre - 
amp and power amplifier. And contrary to 
usual practice the circuit and component 
layout (critical for low hum levels) has been 
made public instead of being sold to one of 
the commercial companies. 

So if you are serious about Hi -Fi and want 
the best amplifier in the world you're going 
to have to build it yourself. And obviously 
the components you use must be the best 
available. Manufacturers rejects, seconds, 
or anything bought from a dubious source 
are just not good enough. 

Specification 

Pre -amplifier 
Input selector: 
Mag p.u. Ceramic p.u. 
100Kí1 470K0 
Mode selector: 
Stereo. Reversed 
Stereo. Mono LH only. 
Mono RH only. Mono 
both channels. 
Filter selector: 
7KHz 10KHz 14KHz 
Twin volume controls 
Filter 'slope' control 
Treble 
Bass 
Balance 
Separate outputs for 
amplifier or tape 
recorder 

Amplifier 
Low distortion, wide 
bandwidth, DC coupled. 
Max power: 
30 or 50 watts per 
channel 
T.H.D : 

<0.01% at all power 
levels below clipping 
Bandwidth: 
3Hz- 40KHz +0.5dB 
IM distortion: 
<0.05% (70Hz -I- 7KHz 
50W) 
Unconditionally stable, 
SIC protected. 

Full constructional 
details appear in 
November, December, 
January and February 
1973 issues of Hi -Fi 
News. Reprints of each 
are included in the Kits. 

We are offering all the semiconductors 
(inc. power supply), glass fibre p.c. boards 
ready drilled (all same size and stackable), 
all the capacitors including the new 
tantalum types and electrolytics, all to true 
Hi -Fi standards and all fully- approved by 
the designer for £29.75 for the 30 watt 
version and £36.30 for the 50 watt version, 

CI Ott1 on 1 <, 
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iTo Jermyn Industries,Vestry Estate 
ISevenoaks, Kent. 

l enclose 
(cheque /postal order for £ 
'for Kits El watt output 

'Name 

Address 

IJERMYN 
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THE BETTER WAY FOR YOU 

TO MEET THE CHALLENGE 

OF TO -DAY'S FAST -EXPANDING 

COMMUNICATIONS REQUIREMENTS. 

MCS 6900 digital radios 
with PCM voice and TDM data 
multiplexers...from Canadian Marconi Company. 

Contact us to -day for more details. 

i 

1 

C A N A D I A N M A R C O N I C O M P A N Y /q#47/ 
TELECOMMUNICATIONS DIVISION 2442 TRENTON AVE., MONTREAL 301, P.Q., CANADA 
TEL.: (514) 343 -3411, TELEX NO. 05- 267563, TWX NO. 610 -421 -3564, CABLE: ARGON MONTREAL 
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NOW IT'S THE AMCRON DC 300 

£360 AMCRON DC.300 
TWO CHANNEL POWER AMPLIFIER 

Eminently suitable for P.A. operation. laboratory and other precision controlled 
applications. There are other power amplifiers in the Amcron (formerly Crown 
International) range from two channel 60 watts RMS output to 1000 watts 
RMS single channel models as well as pre -amp I.C. 150. 

Requests for fuller information invited 

and as ever, still the best 
of its kind in the world 

In the Amcron DC.300 you will recognise what was formerly the Crown 
International DC.300. No other power amplifier in the world has such 
remarkable specifications. The change to Amcron was simply to avoid possible 

confusion of name identification. Nothing else has been altered. It might 
be that the DC.300 you order still shows 'Crown' on the front. It is of no 
significance. The Amcron remains the same thoroughbred in electronic 
engineering. Only the name has been changed and if you value perfection, 
it won't take long to remember. 

BRIEF SPECIFICATIONS 
POWER 

POWER RESPONSE 

THD 
I.M. DISTORTION 

HUM & NOISE 
DAMPING FACTOR 
PROTECTION 
INPUT SENSITIVITY 
SIZE 

At clip point 340 watts RMS per channel into 4 ohms. 
190 watts into 8 ohms per ch. Mono -more than 500 
watts RMS into 8 ohms. 
+ 1dB from zero to 20 KHz at 150 watts RMS into 
8 ohms per ch. 
0.02% at 300 watts RMS per ch. into 4 ohms. 
less than 0.1% from 0.01 watts to 150 watts RMS into 
8 ohms per ch. 
100 dB below 150 watts RMS into 8 ohms per ch. 
Greater than 200 up to 1 KHz. 
against short or open circuit and mis -matching. 
1.7V ± 2% at 10 KHz for 150 watts RMSinto8ohms. 
19" x 7" high x 91" deep with front panel. suitable for 
rack mounting. 

LEAFLET WITH FULLER DETAILS ON APPLICATION 

MACINNES LABORATORIES LTD. STONHAM, STOWMARKET. IP14 5LB 
Telephone Stonham (044 971) 486. 

WW -022 FOR FURTHER DETAILS 

SHIBADEN'S NEW 

COLOUR VIDEO 

TAPE RECORDER 

1 

For Clear and Sharp Colour 
Reproduction with Variable 
Slow and Still Capability 
This new unit conforming to the new 
E.I.A.J. standard the SV -620 
produces really beautiful high 
fidelity colour pictures using a very 
efficient video head with a newly 
developed H PC ferrite. 
This new unit offers a pre- eminent 
stability and functional performance : 

it has a horizontal resolution of 240 

S11-4114pw 

lines and video signal -to -noise ratio information and education are 

of 40dB minimum (black and white) essential with a playing time of 76 
and has facilities for variable slow minutes. .1 
motion and still picture in full colour. 
Switchable PAL SECAM and also edits a 
fully compatible with the SV -610 a Full colour edit 

ve. eta dassembly ab e 

This ne lour Simple automatictrsv 620D.i black and white recorder. 
The SV -620 is ideal for any 
application where top level 

Write today for fully illustrated literature to : 

Il with no loss of co . the 

ensures trouble free edit =D =s =nom =t20 

specifications 0 ticaltotheSV 

6J1 SI//BAI S (U K ) LIMITED Lodge House Lodge Road Hendon 
BROADCAST & CCTV EQUIPMENT MANUFACTURERS NW4 4DQ. Telephone: 01 -203 4242/6 

WW-023 FOR FURTHER DETAILS 
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A n D ERS mE 
REGAL RANGE 

New 100° arc high quality meters 
at low prices. 

Rugged taut band construction 
-pivot and jewel available to order 

Sensitivities to 10,uA 

Very competitively priced for 
OEM quantities 

Modern styled meters in matt black 
plastic cases with flattened arc 
giving long scale. 

TWO MODELS 
R55 2.5in (63.5mm) Scale length 
R65 3.2in (81.3mm) Scale length 

A ns m ETE S... 

Anders provide what is probably he largest 
range of meters available from a single source 
in Eúrope: MC MI, dynamometer, vibrating 
reed, electrostatic, etc. in over 100 case styles 
and sizes, a few of which are shown below. 

Vulcan Moving Iron. 4 
models, 1.5", 1.8", 2.7 ", 
3.7" scales. Voltmeters, 
ammeters and motor 
starting meters. 

Kestrel Clear Front. 7 
models, 1.3 "- 5.25" 
scales. DC moving coil, 
AC moving coil rectified, 
AC moving iron. 

Profile 350 edgewise 
4.3 " scale. 
DC moving coil and AC 
moving coil rectified. 
Horizontal or vertical 
mounting. 

Popular models and ranges are stocked in depth 
while a specially equipped instrument depart- 
ment enables swift production of non -standard 
ranges and scales, to suit individual customer 
requirements, in large or small quantities. 

Crescent Long Scale 180 . 

3 models, 4", 5 ", 6.25" 
scales. DC moving coil 
and AC moving coil 
rectified. Clear plastic. 

Stafford Long Scale 240 
6 models, 3.5" -11.5" 
scales. DC moving coil, 
AC moving coil rectified, 
AC moving iron. Also 98 
scale. 

Solicontroller Moving Coil 
Relay. DC moving coil 
and AC moving coil 
rectified. 1 or 2 adjustable 
alarm controls. 

Lancaster Long Scale 
240 . 2 models, 4 ", 5.5" 
scales. DC moving coil 
and AC moving coil 
rectified. 

ANDERS ELECTRONICS U111ITED 48/56 Bayham Place, Bayham Street, London, N.W.1. Telephone 01 -387 9092. 

Manufacturers and distributors of Electrical Measurng Instruments. Sole U.K. distributors of FRAHM Resonant Reed Frequency 
Meters and Tachometers. Manufacturers of purpose built electrical and electronic equipment to customers requirements. 
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Go Hi -Fi yourself! 
New Goodmans Din 20 
loudspeaker kit - specially 
designed to give the D.I.Y. 
enthusiast excellent hi -fi 
reproduction at moderate 
cost. 

This system has been thoroughly tested to Goodmans 
high standards. It will provide extremely satisfactory 
listening levels from amplifiers rated at 10 watts 
(per channel, in the case of stereo equipment) but 
it may also be operated from amplifiers of higher 
power. 

The kit contains all parts needed to complete the 
system (except timber and other material for the cabinet 
itself) and has detailed, illustrated assembly 
instructions. 

Contents 
1. Bass unit 204 mm (8ins) diameter. 
1. Dome HF radiator 25.4 mm (1 in) diameter. 
1. Port tube. 
1. Crossover panel with colour coded leads. 
1. Terminal board. 
1. Foam gasket. 
1. Input lead complete with DIN plug and spade terminals. 

Acoustic wadding foam pad. 
Fixing screws and hardware. 
Cabinet template (on bottom of box). 

Specification: 
20 watts DIN, 4 ohms 
impedance, 8 ins bass unit. 
dome HF radiator, crossover 
frequency 4,OOQ Hz 

For further details 
and the name of 
your Goodmans 
dealer, send the 
coupon now 

Goodmans 
Sound reasoning. 

Name 

To: Goodmans Loudspeakers Ltd.. 
Downey Rd., Havant, Hampshire; 

Please send me free leaflets on Constructors' 
equipment and the name of my Goodmans 
dealer. 

Address 

WW6 
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I'D RATHER 
HAVE A 
MINITEST" 
The SEI MINITEST has made a remarkable impact in the 
pocket -sized multi -range meter market. by making itself 
a firm favourite with discerning people in the industry. 
Let's look into the reasons why. 
First, the appearance. Diminutive, neat, wipe -clean 
cycolac case with shock and magnetic field proof steel 
liner. Controls are simple and easy to use. 

- Second, the range. The Minitest 
measures a.c. and d.c. voltages d.c. 
current and resistance over 20 ranges 
to a sensitivity of 20,000 and 2,000 
ohms per volt d.c. and a.c. respectively. 
Third, high voltage probes. These 
extend the range to 25 or 30kV d.c. 
Little wonder the Minitest is preferred! 

SALFORD ELECTRICAL 
INSTRUMENTS LTD 
Peel Works, Barton Lane, Eccles, 
Manchester M30 OHL 
Telephone 061 -789 5081 Telex 667711 
A Member Company of GEC Electrical 
Components Ltd. 

Ci=hI CS.s.ei 

, 

", __ ---,, 
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Amplivox Minilite. 
ntouched by human ear. 

New Minilite weighs a mere50g.Yet it combines maximum 
operating efficiency with absolute wearer comfort. 

With Minilite, Amplivox have avoided the problems of the old 
fashioned earplug insertsthrough ingenious useofan adjustable 
earpiece. An acoustic tubewith sibilant filter replaces the heavier 

and more familiar boom microphone. Pressure pads are out too, 
instead there is a non -metallic headband with special 
bars that give stability without uncomfortable 
pressure. 

Specified for Eurocontrol,Minilite is being widely used in air traffic 
control, aviation and communications control as 
well as other branches of industry. Minilite is, 
undoubtedly,the headsetofthe seventies. It's just 
one of the wide range of high -quality specialist 
products for civil and military use from Amplivox. 
No -one else offers so much for so little. 
To find out more about the Amplivox range of 
communications products -mail the coupon or write 
today stating your application requirements to: 
Racal- Amplivox Communications Limited 
Beresford Avenue, Wembley, Middx., England. 
Tel: 01 -902 8991. Cables: Amplivox Wembley. 
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Celestion Loudspeaker Engineering 
advances the stEte of tie Ert to a 

new plateau. 

Ditton 66 
Studio Monitor 

1.) Celestion's new super 
tweeter. 2.) New design 
'pressure' mid -range unit. 
3.) Ultra 'Linear 12" Bass 

drive unit. 4.;) A.B.R. 
ensures controlled bass 

down to 16Hz. 

5.) Precision crossover for 

perfect system intergration. 

,A new Loudspeaker of advanced design suitable for studio 
use and for home installations of the highest quality. 
UNITS: HF 2000 (dome 'pressure' type) MF 500 (Mid -range 
Dome 'pressure' type) Ultra linear 12` bass driver and 12" 
ABR. The crossover has resulted from considerable re- 
search and crossover points are at 500. Hz and 5000 Hz 80 
Watts Maximum, 4 -8 ohm. This monitor loudspeaker system 
has an exceptionally wide and flat frequency response. 
Very low order harmonic and inter-modulation distortion. 
'.Precise response to transients. Beautifully maintained polar 
response ensures absence of unwanted directional effects 
and provides a highly satisfactory stereo image throughout 

he listening area. Matched pairs. 
SIZE 40 x 15 x 1 I ; Natural Teak or Walnut Cabinet 

Celestion 0 
Loudspeakers for the Perfectionist 

ROLA CELESTION LTD. 
OITTON WORKS, FOXHALL ROAU, IPSWICH, SUFFOLK IP3 8JP 

\ \'ireless \W'orld, January 1973 

f its a STABLE, ACCURATE 

FREQUENCY source 

that you need - then the new low cost 

ATOMIC FREQUENCY 

STANDARD 
from EFRATOM will interest you 

In a package about the same size as the outline to this 
ad. and only 4 inches high the new rubidium 
frequency standard type FRK gives the following 
giant performance : - 
10MHz sine wave output at IV RMS 
Long term stability better than 1.10 -lo per month 
Short term less than 5.10 -11 over one second 
Warm up: less than 10 minutes to reach 2.10 -10 
Power consumption : only 13 Watts at 25° C ambient 
from a 24V supply 

Dimensions : 4 x 4 x 4.5 inches 

Weight 2.9 lbs 

For more information contact.' 

SAYROSA ENGINEERS LTD. 
P.O. Box 50, Bracknell. Tel. 0344 23827 

WW -030 FOR FURTHER DETAILS 

240°of shadowless 
readings. 
That's 
theTaylor 
Fynehne ̀ Wide Angle' 
range. 

Meet Taylor's new range of 'Wide Angle' 
panel meters. The 240° circular scale offers 
scale lengths of approximately twice that of 
similar90° movements. 

Model 38, illustrated here, is the smallest 
in the range with the scale length of 41 in. and 
a panel width of little more than 2+ in. Find out 
more about the complete Fyneline range 
including our 'Standard' and 'Picture Frame' 
models. Write for data sheet now. 

464101- 
Taylor Electrical Instruments Ltd., 
Archcliffe Road, Dover, Kent. 
Telephone: Dover 2634 Telex : 96283 

Thorn Measurement Control and Automation Division. THORN 
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STOCKISTS 

MODELN MK. Ill 

ali 

The new 
Linstead 

Millivoitmeter. 
MULTIMINOR MK. 1V 

REPAIR SERVICE 
7 -14 DAYS 

We specialise in repair, 
calibration and conversion 
of all types of instruments, 
industrial and precision 
grade to BSS.89. 

Release notes and certifi- 
cates of accuracy on request. 

Suppliers of Elliott, Cambridge and Pye instruments 

LEDON INSTRUMENTS LTD 
76 -78 DEPTFORD HIGH STREET, LONDON, S.E.8 

Tel.: 01 -692 2689 

G.P.O. APPROVED CONTRACTOR TO H.M. GOVT. 

11'11' -032 FOR FURTHER DETAILS 

TheTT21. 
Cost per what? 

Before you 
listen to us, 
listen to a few 
communication 
transmitters. 

Because the chances 
are they'll have our 
TT2I already fitted. 

Because it's the best beam 
tetrode you can buy. Best in its 
class. Best for the money. 

So, if you require a communication 
transmitter tube at the lowest possible cost per what, 
sorry, watt, here's the address to find out more. The M OValve Co.Ltd 

Hammersmith, London W6 7PE Tel: 01 -603 3431 
Telex: 23435 Cables: Thermionic London 

A member of The GEC Electronic Tube Co. Ltd., a management company which 
unites the activities of The M -O Valve Co. Ltd., and English Electric Valve Co. Ltd. 

WW-033 FOR FURTHER DETAILS 

Wide range, 5"scale length, 
5,X5"bench space. 

'MI2B This instrument is based on our popular M2A and has been 

completely redesigned mechanically for convenience in operating 
and attractive appearance. 
The Panel layout has been designed to give maximum utilization 
without waste of area. By using a vertical styling valuable bench 

space is reduced. The case extends to protect the meter and terminals 
without affecting accessibility. The carrying handle will either sit 

neatly on top of the instrument when vertical or be used as a rest 

to allow operation in a sloping position. The battery (the readily avail- 
able PP9) is accessible from behind a rear plate held by a single 
retaining screw. 

Specification: A.C. 1.2mV FSD to 400V 
D.C. 120mV FSD to 400V 

in 20 ranges. 

Further details about the new 
Linstead Millivoitmeter available 
on request. 

A75726747A1 
means a good deal 

in electronics 
Linstead Electronics, Roslyn Works, Roslyn Rd., London N15 LIB 

Telephone: 01 -802 5144 

WW-034 FOR FURTHER DETAILS 
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G GABRA PHONE 
Integrated Amplifier 
-Tape Players 

Saida de Luxe A stereo amplifier of the highest quality 
performance with built -in 8 -track cartridge player, housed in 
18" cabinet. A unique feature is the electronic switching between 
signal sources, completely eliminating switch -contact noise and 
unwanted coupling between signal circuits. Input connection 
facilities for magnetic pick -up, radio tuner or other auxiliary 
signal source, together with a record replay socket for external 
tape -deck. Dual loudspeaker circuits, with front -panel switching. The 
headphone socket has its own, independent, volume control. Modular construction 
i s employed throughout, providing ready interchangeability of units. Output power is 
12 watts RMS per channel into 8 ohms distortion less than 0.02 ° at full power, and the 
frequency response 25 Hz to 25 kHz + t db. Outstanding styling - finish in perspex White, 
Black or Grey. 
Saida Minor de Luxe Multi -input stereo amplifier with built -in 8 -track stereo cartridge 
player for continuous entertainment. Large performance in small size - only 14" 12" x 5 ". 
Inputs for magnetic pick -up and auxiliary signal source. Electronic switching between inputs, 
output 12 watts RMS per channel into 8 ohms. Available in perspex White, Black 
or Grey. Modular construction ensures ready interchangeability of units. 
Amelia de Luxe Tape player - add-on unit. Provides playing facilities for 
8 -track stereo cartridges when combined with any stereo amplifier. Incorporates 
equalisation for tape replay characteristic and front -panel attenuator control to 
adjust output to suit amplifier used. Individual volume and tone control. 
Elegantly styled in Black, White or Grey perspex - matching the amplifiers and 
other units in Gabraphone range. Output 75o mVmax into 2,000 ohms. Also 
available without tone control. 
Write for full information. 

Wireless World, January 1973 

Modern Engineering & Technology Ltd., 4 Station Road West, Canterbury, Kent. Tel: 0227 60431/2. 
WW-035 FOR FURTHER DETAILS 
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The Marine Valradio range of Transvertor are designed for operating 
low voltage DC battery equipment. Models are also available for AC 
equipment. Dual 110v and 220v DC available as standard as well as 
single voltage units. 

Type Input 

CR110/220/6ORT 110/220 

CR110/220/12T 110/220 

C110/220/60S 110/220 

C220/200S 220 

Output Price 

12v 5A smoothed £66.00 
or 24v 2.5A DC 

12v 10A Smoothed DC £68.00 

115 & 230e sine wave 
60 watts £70.40 

115 & 230e sine wave 
200 watts £101.20 

Other similar units available to operate from 12. 24, 32 & 50V DC and 
outputs of from 30W to 750W in square, sine wave or DC. 

Send for information leaflet WC13. 

VALRADIO LIMITED 
BROWELLS LANE, FELTHAM, MIDDX. TW13 7EN 

TEL: 01 890 4242/4837 

IVVVNI V/VOf NVVV VVVIJ 
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717-7 Audio Connectors 
Broadcast pattern jackfields, jackcords, 
plugs and jacks 
Quick disconnect microphone connectors 
Amphenol (-ruche') 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 
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MODEL 
U -50DX 

diarg7 TESTERS 
USED THROUGHOUT THE WORLD. SANWA'S 
EXPERIENCE OF 30 YEARS ENSURES ACCURACY. 
RELIABILITY. VERSATILITY. UNSURPASSED TESTER 
r'ERFORMANCE COMES WITH EVERY SANWA 
6 Months" Guarantee Excellent Repair Service 
Mode 
Mode 
Mode 
Mode 
Mode 
Mode 
Mode 

P.2.B £5.25 Mode 
JP -5D £6.30 Mode 
360 -VTR £8.90 Mode 
U -5ODX £9.00 Mode 
A3O3TRD £11.85 Mode 
K -3OTHD £13.55 Mode 
E -8OTRD £14.75 

AT-45 
380-CE 
N-101 
460-ED 
EM-700 
R.1 OOOCB 

E16.95 
£17.20 
E20.00 
£23.40 
£45.96 
£59.25 

Cases eerie. available for most meters. but not sold separately. 
Please write for illustrated leaf et of these and other specialised Sanwa meters 

SOLE IMPORTERS IN U.K. 

QUALITY ELECTRONICS LTD. 
47 -49 HIGH STREET,KINGSTON -UPON THAMES,SURREY. KT11LP 

Tel:01 -546 4585 
WW-038 FOR FURTHER DETAILS 
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resonant 
reed 
FREQUENCY 

used as standards in many industries 
Accurate to 0.3% or 0.1% as 
specified 

Not sensitive to voltage or temperature 
changes, within wide limits 

Unaffected by waveform errors, load, 
power factor or phase shift 

Operational on A.C., pulsating or 
interrupted D.C., and superimposed 
circuits 

Need only low input power 

Compact and self- contained 

Rugged and dependable 

FRAHM Resonant Reed 
Frequency Meters are available 
in plastic and hermetically 
sealed cases to British and 
U.S. Government approved 
specification. Ranges 
10 -1700 Hz. Literature on 
these meters and Frahm 
Resonant Reed Tachometers 
available on request. 
Manufacture and Distribution 
of Electrical Measuring 
Instruments and Electronic 
Equipment. The largest stocks 
in the U.K. for off -the -shelf ürlivery- 

IIIIDERS ELE[TROIIILS LIMITED 

48/56 Bayham Place, Bayham Street, 
Anders means meters London NW1. Tel. 01 -387 9092 
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TRAN N I ES 
(Formerly C. R. Hadley Electronics). 

Telephone 
Harlow (02796) 37739 

24 WOODHILL, 
HARLOW, ESSEX 

(No callers please) 

AC 126 I 1 p AL 102 59p 
AC 127 Ilp AL 103 49p 
AC 128 Ilp BC 107 8p 
ADI611 55p BCI08 8p 
AD162f per pr. BC 109 8p 
AF114 12p BCI82L 8p 
AFI15 12p BC 183L 8p 
AF116 12p BC 184L 8p 
AF 117 12p BC2I2L 8p 

BC214L 8p 

TRANSISTORS 
LOWEST PRICES 

Ring for bu k enquiries. 

0C44 13p TIP3 I A 58p 
0C45 13p TIP32A 69p 
OC71 12p 40636 55p 
0C25 28p 2N2926G IOp 
0C28 30p 2N3053 20p 
0C29 36p 2N3055 49p 
0C35 28p 2N3702 11 
0C36 36p 2N3703 1 l 

BARGAIN PACKS 

Plastic BC109 IN4001 -2 -3 
(fully tested) I -9 Sp 

10 -99 4p 
5p each 100 plus 3p 

Unmarked but Minitron 
fully tested. 7 segment indi- 

2N2926G cator Type 3015F 

5p each El .50 each 

Unmarked but 
fully tested. Pack of 25 

2N3055 1N4148 
I -9 25p each S0p 
10 plus 22p each 

* SUPER LOW 
PRICED LINEAR K's 
709c TO99 
709c DIL 
741 c TO99 
741c DIL 

28p 
32p 
38p 
36p 

723c TO99 75p 
723c DIL 89p 
741c 8 pin DIL 

38p 
748c TO99 42p 

Miff' 

I TTL BARGAINS 
7400 
7401 
7410 
7475 
7490 
7492 

12p 
12p 
12p 
45p 
60p 
62p 

AND LOTS MORE. 

See our price list. 

Also 

Super New Cosmos. 

SLIDE SWITCHES 

SPST 10p L 
DPDT 12p f 

1.711 

MINIATURE 
NEON 
LAMPS 

109mA. 230v. or I10v. 

5p each. 

10 plus. 4p. 

WN -040 FOR FURTHER DETAILS 
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Eddystone 
Radio 

EC958 
series of receivers 
10kHz to 30MHz 
In world -wide use 

T Oi O 

,.w0'O'°or 
Professional high -stability receiver series for a 

wide variety of applications. The standard 
version can be used as a self- contained F.S.K. 

terminal, or as a dual- diversity terminal with 
common oscillator control. Variants are 

available for Lincompex terminal use, for 
specialized network monitoring surveillance 
and for marine applications. 

Simplicity Reliability 
Economy 

Your distributor's address and illustrated 
brochure obtainable from: 

Eddystone Radio Limited 
Alvechurch Road, Birmingham B31 3PP 
Telephone: 021 -475 2231. Telex: 337081 
A member of Marconi Communication Systems Limited 

LTD /ED99 
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More budget beaters! 
Low cost, compact units extremely simple to operate 
and protected against overloads the 

FARNELL E. 30 POWER SUPPLIES 

are the ideal choice for general purpose bench use. They 
have good regulation against load or line variation and 
low ripple content at the output. 

Each unit offers two operating ranges, expanding its 
usefulness at the touch of a button to that of two units. 

E.30/1 0-30V, 0.5A or 0-15V, 1A £29 

E.30/2 0-30V, 1A or 0-15V, 2A £38 

Farnell quality and reliability at prices which beat your 
low budget problems. Have a look at the leaflet - we 
think you'll agree. And by the way, we now offer new 
and attractive discount rates. 

00* 

U En m ell 
Power Supplies Division 

FARNELL INSTRUMENTS LIMITED, SANDBECK WAY, WETHERBY,YORKSHIRE 

LS22 4DH. TEL:0937 3541 or 01 -802 5359 (LONDON OFFICE)TELEX:557294 

WW -042 FOR FURTHER DETAILS 

High accuracy over 4, 5 and 6 decades is 

provided by the full range of Hatfield's 
Resistance Decade Boxes. (Housed in robust 

Bondene construction cases). Alternative models 
with 0.1% or 1% accuracy steps range from 

1n to 100 kn.. 
Prices from only £113 ex works for 4 decades 1% 

to £23 for 6 decades 0.1 %. 

Most types immediately available from stock. 
Plus Decade Capacitance Boxes with tolerances of 

±5% at £22 and 1% at £30. 

Now switch to attenuators. 
Another hit in design laboratories is the 2100 
Series of Switched Attenuators. They're in 
similar styling to the Decade boxes with a full 
range of 8 models covering impedances of 5Oí1 

75(1, 600/1, unbalanced and soon balanced. 
A choice of 
silver or gold 
switch contacts 
for each impedance. 
Only £28 for 
silver contacts 
or £36 for gold 

.ex works. 

Send for full details of Hatfield 
Decade Boxes and Attenuators. 

HATFIELD 
forward thinking in electronics 

HATFIELD INSTRUMENTS LIMITED 
Burrington Way, Plymouth PL5 3LZ. Devon. 
Tel. Plymouth (0752) 72773/4 Grams: Sigjen, Plymouth. 
Telex: 45592 South -East Asia: for prompt service 
and deliveries, contact: Hatfield Instruments (NZ)Ltd. 
P.O. Box 561, Napier, New Zealand. 
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two new 
dualft trace oscilloscopes 

from 
Telequipment 

* D65 for DC -i5 MHz operation 
* D66 for DC -25 MHz operation 

Large, bright 8 x iocm display 
Switched X -Y operation 
Signal Delay 

. Lightweight, fully portable ' '" .: ; 

CH 2 
e) 

the D65 and the D66 
Embodying all the features required for 

genera! purpose laboratory measurements, 
TV servicing and production testing 

applications; including wide timebasc 
range - too ns /div to 2s /div - and 

broad bandwidth characteristics. Dual- 
trace allows channels to be displayed 

separately, added algebraically, 
alternated or chopped. All solid -state 

construction plus Telequipment expertise 
give you choice of two superb 

instruments at realistic prices - 
D65, 15 MHz for L195 
D66, 25 MHz for L225 

(UK) 

Write, telephone or telex fir your demonstration now. 

Tektronix U.K. Ltd., Beaverton House, PO Box 69, 
Harpenden , Herts. Tel : Harpenden 61251 Zèlex : 25559 
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VERO 
CIRCUIT CARDS 

OFFER YOU... 

Wireless World, January 1973 

For the real spade work D.I.Y. 
boards. Use our gold plated 
contacts but etch your own board. 
Another one of the club. Finger 
boards for discrete wiring but 
direct connectors. 
The heart of the Vero system... 
Veroboard, over 100 sizes and 
types for all development 
and short run production work. 
The gem of the pack. Vero D.I.P. 
boards provide ready bases for 
I.Cs. - Plug -in and breadboard 
styles available in Epoxy Glass 
and S.R.B.P. 

And the cards up your sleeve :- 
Largest range of standard boards 
available anywhere in the world. 
Ex -stock delivery. 
Many compatible accessories. 
Matching edge connectors. 
Card frames and Instrument cases 
to suit. 
Special configurations made to order. 

Part of Vero's Complete packaging capability 
for Electronic Components. 

AN ACE HAND! vero 
WW -045 FOR FURTHER DETAILS 

VERO ELECTRONICS 
LIMITED 
Industrial Estate, 
Chandlers Ford, S05 3ZR 
Tel: Chandlers Ford 2952 
Telex: 47551 
Subsidiaries and Agents 
throughout the World. 

The CCS2 gives you 
a cool 250 watts. 

Our CCS2 beam tetrode 
is especially easy 
to design into 
co -axial circuits. 

That's 
because we've 
designed a 
special beryllia 
ceramic flange 
which separates the 
heatsink from any active 
part of the envelope. 

The alternative version, 
the CCS 1, has an anode block, 
the face of which is bolted directly to 
the heatsink. 

So, if you find air blowers an embarrass- 
ment to your design, get the facts on these conduction 
cooled beam tetrodes. 

The M O`Talve Co. Ltd 
Hammersmith. London W6 7PE Tel: o1 -6o3 3431 
Telex: 23435 Cables: Thermionic London 

A member of The GEC Electronic Tube Co. Ltd., a management company which 
unites the activities of The M -O Valve Co. Ltd., and English Electric Valve Co. Ltd. 
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Ferranti moving coil 
panel instruments- 

fit for every purpose 
... and moving iron and rectifier movements too. 

For any application, there's a high quality Ferranti 
panel instrument available in a wide variety of 
presentations. 

And they are reliable, accurate, stylish and 
competitive. 
President 

Two styles with scale lengths 3.8 in., 2.8 in. 
and 2.2 in. 
Classic 

To BS 89. Scale lengths 4.5 in., 3.2 in. and 2.2 in. 

Style A 
Front and rear projection a minimum. 
Scale lengths 2.5 in. and 3.5 in. 

Send for illustrated literature. 
Ferranti Limited, Instrument Sales, 
Instrumentation Division, 
Moston, Manchester M10 OBE 
Tel: 061 -681 2071 Telex: 667857 
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Cool lighting for hot parties. 
Velvet dim to full brightness at a 

touch of the finger. Off /on and 
infinitely variable. 

Beta light glow makes switch easy 
to find in the dark and consumes no 
current. 

Economical too! 
As the light is progressively 

dimmed, so the current consumption 
drops -think of it as an electric tap. 
300 watt capacity, straight 
replacement for standard light 
switch. 

Complete kit of parts £2.80 or 
made up £2. 

Hot Ignition for coc 
The Jermyn capacitor discharge 
ignition system. 

Instant starting in all weathers. 
Even with a near flat battery, the unit 
will produce a full sized spark. 

Just one of the many advantages 
of an electronic ignition system, the 
others are: 

High energy spark even at 
maximum revs. 

1 

mornings. 
Smoother running. 
Less strain on battery and starter. 
Lower petrol consumption. 
Long plug life with infrequent 

adjustment (typically 20,000 miles, 
gapped at .050 "). 

No contact breaker arcing giving 
long life and less adjustment 
(typically 20,000- 25,000 miles) 

STATE + or - earth 
when ordering. 

Complete set of parts to build it 
yourself for only £7.75, as described 
in Practical Wireless and fully 

approved by the author. 

Save 55p 
Buy both for £0.00 

Reprints of 
the two part feature are available at 
25p. 

To Jermyn Industries, l3Vestry Estate, Sevenoaks, Kent. 
Please despatch return of post light dimmer kit light dimmer 
Ignition Kits + or - earth £10 pair. Enclose cheque or postal order. 

BLOCK CAPITALS 
NAME 
ADDRESS 

JERMYN 

I. 
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signal capture 
display and 

digitisation with 
one 

instrument 

DL905 Transient Recorder 
Single voltage transients, repetitive wave- 

forms, or very slowly changing signals can' 
all be recorded by the DL905 in its digital 
memory. The captured signal may be 

viewed on an oscilloscope, a permanent 
record produced on a chart recorder and 

a digital readout obtained to feed a digital 
reco-ding device or general purpose 
computer. 

TYPICAL APPLICATIONS INCLUDE 

Shock measurements Explosions Pulsed NMR 
High speed reaction chemistry Stop flow and 

T jump analysis Plasma Physics Power line 
transients Ultrasonics High tension switching 
Rada- Spontaneous biological phenomena 
Pulse radiolysis Vibration analysis Seismology 
Etc. 

datalab 
Data Laboratories Limited, 28 Wates Way, 

MITCHAM, CR4 4HR Surrey. Tel: 01- 648 -4643/4 
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Li'. itill 

keildirfir 
And howtostopA 

First, measure it -on the Rank Flutter Meter. 
The Type 1741 measures accurately the degree of 

Wow and Flutter on sound recorders and reproducers. 
For more information write to: 

(Rank Film Equipment 
PO Box 70' Great West Road, 

Brentford, Middx., 
TW8 9HR. 
Tel 01 -568 9222 
Telex 24408 
Cables Rankaudio 
Brentford 
A Division of 
Rank Strand 
Electric Limited 
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fo obtain further details of any 
)f the coded items mentioned 
n the Editorial or Advertise- 
ment pages of this issue, please 
. omplete one or more of the 
Ittached cards entering the 
eference number(s). Your 
inquiries will be passed on to 
the manufacturers concerned 
Ind you can expect to hear 
From them direct in due course. 
-ards posted from abroad 
equire a stamp. These Service 
7,ards are valid for six months 
From the date of publication. 

Please Use Capital Letters 

If you are way down on the 
circulation list, you may not be 

getting the information you 
require from the journal as 

soon as you should. Why not 
have your own copy? 

To start a one year's 
subscription, place a tick in the 
box on one of the postage -free 
cards opposite and fill in your 
name and address. 

Subscriptions rates:- Home £4.35 a 
year. Overseas, 1 year £4.35, 3 years 
£11.10 (U.S.A. and Canada, 1 year 
$11, 3 years $27.75. 

Wireless World can also be obtained 
through newsagents at 20p. per copy. 
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i Consumer 
I Micro- 
i circuits Ltd 

- frequency 
sensitive 
switch 

¡specialists 

mzmx 

/ 

Current devices in Monolithic form 
include: 

FX -101 Multi- Function Frequency 
Sensitive Switch. 
FX -301 Precision Datum Switch. 
FX -501 Tone Triggered Bi- Stable 
Switch. (Fixed bandwidth) 
FX -501/R Tone Triggered Bi- Stable 
Switch. (Adjustable bandwidth) 
FX -601 Tone Triggered Monostable 
Timer. (Fixed bandwidth) 
FX -601 /R Tone Triggered Monostable 
Timer. (Adjustable bandwidth) 
FX -107 Tone Operated 3 -Tone 
Sequential Encoder /Decoder (Rx /Tx) 
FX -207 3 -Tone Sequential Code 
Encoder /Transm tier. (Binary imputs 
select any 1 from 8 Codes) 

FX -109 Dual Timer /Delay Timer/ 
Retriggerable One Shot 
Printed Circuit Boards are available to 
assist in the evaluation of most of the 
above devices. 

Consumer Microcircuits Ltd 
offer a full M.O.S. Custom 
Design/Supply service for 
long or short run production. 
Designs accepted at System 
Concept or Discrete - 
Proven Stage, 
Write or phone for 
further particulars. 

For further particulars contact 

Consumer Microcircuits Ltd 
Rickstones Road, Witham, Essex 

Telephone: Witham 3833 
Telex: 99382 (Reaction) 

Frequency 

is our 

Business 
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313 EDGWARE ROAD, LONDON W2 3BR. 
telephone: 01 723 2231 Cable: Omrontrols London. 

telephone : 01 723 2231 telex 28514 

TIMERS 
SWITCHES 
TRANSFORMERS 
VOLTAGE CONTROLS 
FOR IMMEDIATE DELIVERY 

a33 

VARIABLE TRANSFORMERS 
FAMOUS "SLIDUP" Er 

"SLIDTRANS" MODELS 
1 amp £7.00 C. Et P. 37p 

2.5 amp £8.05 57p 
5 amp E11.75 67p 

10 amp £22.50 75p 
12 amp E23.60 75p 
20 amp E49.00 95p 

"OFF THE SHELF" delivery of all types. 
*Fully shrouded. *Bench Mounting. 
*Panel Mounting. *Low Price. 
*Input 240VAC. Output: 0- 260VAC. 

PANEL MOUNTING "SYS" 
SYNCHRONOUS TIMER 

OMRON brand Syn- 
chronous Motor driven 
timer with single 
instantaneous and 
two timed change- 
over contacts. 
MINIMUM guaran- 
teed electrical 
and mechanical 
10,000,000 opera- 
tions. 

°Stocked in 110VAC 240VAC up to twenty eight 
hours time range; 1% repeat accuracy. 
£14.90 one off' £10 in quantity. 

PNEUMATIC OMRON TIMER UP 
TO 200 SECS DELAY -"ATS" 

Easily adjustable from delay on 

energise to delay on de- energise. 
The OMRON ATS works on an 

air damped principle and can be 

adjusted between 0.200 secs 

with screwdriver adjustment. A 

precision snap action switch 
provides a 6A contact and 

minimum 1.000,000 ops life. 
One off" £8.10. In quantity 

f5 for 110V /240VAC types. 

LOW COST PANEL MOUNTING 
MINIATURE TIMER -"STPYMH" 

Plug -in timer for panel 
mounting. Synchronous 
Motor driven with auto - 
reset facility. Instantaneous 
and time limit contacts 
rated at 5A. This timer 
has fixed and moving 
painters. 
£8.40 one off' £5 in 
quantity. 

HIGH ACCURACY SOLID STATE 
PLUG -IN TIMER -"TDS" 

Genuine 1% repeat accuracy 
with solid timing. 
Life 50 million operations 
minimum. instantaneous fi 
time limit contacts. 
Full time scales 0 -1sec; 
0 -2sec, 0 -5sec, 0- 10sec; 
0- 30sec; 0- 60sec; 
0- 180sec. 

Dual Voltage 110 /240VAC £1 8.50 to £13 each. 

EXCLUSIVE SOCKETS FOR 
OMRON TIMERS h FLOATLESS 
SWITCHES 

Screw terminals, with 
clips to hold the timer 
or switch firmly in 
place where mounted. 

Type 8PF for STPNH. TOS, OIS 
Type BPFI for 61FGP 6 TDA. 

75p one off' and 50p each in quantity. 

ELECTRONIC PLUG -IN SWITCH 
FOR LIQUID LEVEL & ICE 
BANK CONTROLS "61FGP" 

Electronic switch senses a 

change in resistance using 
Stainless Steel probe assem- 
bles of other conductive 
probes. 
Proven use in sewage, water 
beer, milk ice in vending, 

effluent, boilers and other industries. 
£5.85 for one off' £3.50 in quantity. 

STAINLESS STEEL, PROBE 
ASSEMBLY "PS31" 

Length 1 metre, for use on differential and alarm 
control of conductive liquids with "61 FOP" (illus- 
trated above). 
£1.60 "one off" £1 in quantity. 

ELECTRONIC RECYCLING 
TIMER FOR CONTINUOUS 
ON /OFF OPERATION "TDA" 

Electronic twin timer for con - 
tinous recycling operations. 

On /Off time control, 0 -6secs 
with 2% repeat accuracy 
setting 0 -6sec with transfer 
switch X10. 

Dual voltage 110/240VAC £28.60 
but down to £18 each in quantity. 

PANEL 
SYNCH 

MOUNTING "NSY" 
RONOUS TIMER 

"New Square Dial" 
The OMRON timer type NSY 
features the modern "DIN" 
type square fixed dial. This 
attractive package has two 
time limit changeover con- 
tacts. 

Stock ranga 110/240 VAC op to 28 hrs £12.50 
"one off" to £8 in quantity 

OMRON MICROSWITCHES 
*Interchangeable with all British 

5 Continental Manufacturers 
*Approvals from: CSA; MIL; UL; SEVC; SAA; 

DEMKO ETC 

VIC WITH AMP TERMINALS 
Single Pole Changeover 15amp 
switch O.F. 400gm R.F. 114gm 
M.D.O. 4mm. £19 per 100; £150 
per 100; ±700 per 5000. 
VV -15 -1A WITH SOLDER TERMS. 
Single Pole Changeover 15amp 
Switch O.F. 230gm. R.F. 50gm. 
M.D. 1mm. £19 per 100; £150 per 
1000; E650 per 5000. 
SIA SUBMINIATURE SWITCH 
Cheaper than all its competitors. 
Single pole changeover 5amp switch 
0.F. 200gm. R.F. 40gm. M.D. 0.1mm. 
£23 per 100; E180 per 1000; 
£850 per 5000. 
SIAL WITH LEAF SPRING 
Subminiature 5amp microswitch 
of 56 -180gm R.F. 14gm M.F. 
0.8mm. £27 per 100; £220 per 
1000; E1000 per 5000. 
SIAL 2 WITH ROLLERACTUATOR 
Subminiature 5amp microswitch. 
O.F. 56- 180gns R.F. 14gms. M.D. 
0.8mm. f33 per 100; £270 per 
1000; E1250 per 5000. 
CCR -5 LOW TORQUE SWITCH 
Low cost microswitch for coin 
operated or air vane applications. 
0.T. 10gm. R.T. 13gm. M.D. 15 °. 
£31 per 100; E190 per 1000; 
£900 per 5000. 
VAQ4 PUSHBUTTON MICRO - 
SWITCH. 
15amp Microswitch with push- 
button actuator low operating 
force and buttons in various 
colours. £49 per 100; £360 per 
1000; £1750 per 5000. 

WORLD'S SMALLEST SYNCHRONOUS 
MOTOR PLUG -IN TIMER STPNH 
AT LAST! +I% REPEAT ACCURACY IN A 
MINIATURE PLUG -IN TIMER UP TO 28HRS. 

Only OMRON could provide a timer of such unrivalled superiority over 
all its competitors, anywhere in the world. 
The STPNH is a synchronous motor driven timer with automatic reset 
function. Both instantaneous and time limit contacts are fitted and the 
timer is mounted on an international 8 pin octal base. 
Time ranges start 0.6 secs and finish 0 -28hrs with operating voltage 
at 110VAC or 240VAC. 

U to 72 mins £7.90 "one off' and £4 in quantity. Long time ranges around £8 

PFQ3 SUBMINIA- 
TURE PUSHBUTTON 
SWITCH. 

"Push to 

111 

make" switch 
with black 
button 3 amps 
4 240VAC 
15p each per 
1000. 

1SAT4 SUBMINIA- 
TURE TOGGLE MIC- 
ROSWITCH. 

CSA approved 
toggle switch 
rated 5A 4 
240V 50p ea. 
in small quan- 
tities. 

OMRON LIMIT SWITCHES 

SOLID STATE VOLTAGE 
CONTROLS 5AMP ft 10AMP 
MODELS 

Full range available with 15amp switching capacity. 
Approved by CSA Authorities Fr guaranteed for 
twelve months. 
Interchangeable with other British and Continental 
manufacturers typical price is around £3.50 for 
the coil spring type. 

VOLTAGE STABILISER 

Famous I.M.O. Constant 
Voltage Stabiliser still 
only E12.50 each. 
FEATURES: 

* 200 watt rating 
' Input 240VAC ±20% 
±Output 240VAC ±1 %. 

AT LAST OMRON FRONT 
CONNECTION SOCKETS - 
NOW SUPPLIED FROM STOCK 

These new miniature sockets 
with screw terminal connec- 
tions are only available 
through I.M.O. or authorised 
stockists. Moulding is UL 
approved and OMRON "know 
how" brings all the advanced 
features of a modern product. 
PF083 (8 pin) 44p each 1000 
lots. 
PF113 (11 pin) 58p each 1000 
lots. , 

Full solid state 
control over AC 
voltages. 
Input of 230VAC 
variable on output 
to 25- 230VAC. 
Miniature and 
lightweight with 
finned aluminium 
housing these units 
can truly replace 
wirewound trans- 
formera. 

VP05C (5AMP) £9.90 "one off" f6 in quantity. 
VPIOC (10AMP) £1E.90 "one off" £10 in quantity 

PHOTOELECTRIC SWITCHES 

Reflective and "slot" type 

photoelectric switches. Will 
sense any material passing the 

light beam up to 3mm and 

provide an output signal of 

02AMPS at 240VAC. Reflective 
distance up to 25mm on reflec- 
tive surfaces, far longer with 
external light. 

WORK DIRECT 
FROM 24VAC 
SUPPLY. 

PRIOOR (Reflective) £7.50 "one off" f4 in quantity. 
PRIOOC (slot) E7.50 "one off' f4 in quantity. 

OMRON PROXIMITY SWITCHES 
SWITCHING OF 240VAC or 24VDC 

Solid state Proximity Switch 
opening without a separate 
power supply unit. Works off 
240VAC or 24VDC, senses 
ferrous and non ferrous metals 
up to 5mm from the head. 

TL -2 -GPA (DC) £9.50 each. 
YL -2 -GPA (AC) £25,70 "one off' £18 in quantity. 

TECHNICAL LITERATURE 
Full literature is available on all the products 
illustrated here. Please telephone our sales office 
on 01 -723 2231. 

ALL THE PRODUCTS ILLUSTRATED HERE ARE ALSO AVAILABLE 
FROM THE FOLLOWING I.M.O FRANCHISED DISTRIBUTORS. 
BIRMINGHAM 
BLACKBURN 
BRISTOL 
LEICESTER 
LEEDS 
LONDON (5TH.) 
NEWCASTLE 
SHEFFIELD 
SLOUGH 

Aston Electrical Ltd tel: 
Wilson Automation Ltd tel : 

Techniservices Ltd tel: 
B.P.X. Ltd tel: 
Scattergood Fr Johnson Ltd tel : 

D.T.V. Group Ltd 
Gledson 8 Co Ltd 
John Riley Fr Son Ltd 
Blore Barton Ltd 

021 327 4064 
0254 59921 
0272 30701 
0533 64281 
0532 30203 

tel: 01 670 6166 
tel: 0632 860955 
tel : 0742 49851 
tel : Burnham (Bucks) 5524 

I.M.O TERMS OF TRADING 
CASH WITH ORDER UNLESS A NETT MONTHLY ACCOUNT HAS 
BEEN ESTABLISHED. TELEPHONE: 01 -723 2231. 

WW-051 FOR FURTHER DETAILS 
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MET Speakers 
A sound choice 
This new and exciting range of speakers is the 

outcome of many years research and development into 
all aspects of drive unit and enclosure design. 

Results include permanent 
sealing of enclosures but retaining 
ease of access, elimination of cross- 
over networks and attendant 
problems, superb performance and 
distinctive styling at new, lower 
prices. 

Power capacities range from 4 
watts right up to 35 watts, with 
cabinet finishes in teak, walnut 
or white. 

You must see and hear this 
exciting new range for yourself. But 
start by writing for further 
information to the following address. 

111 
Modern Engineering & Technology Ltd, 
4 Station Road West, Canterbury, Kent. Tel: 0227 60431/2 

WW -052 FOR FURTHER DETAILS 

contact maintenance 
problems? 

call in 
the trouble shooters! 
Complete technical advisory service 
available - and data on all 
Electrolube contact treatments, fine 
lubricants and maintenance 
chemicals. Phone or write. 

ELECIHOLUBE 

ElioTROUIBE 

Electrolube Ltd. Slough, Bucks, England. Tel : Slough (STD 0753) 25574 

WW-053 FOR FURTHER DETAILS 

J E S AUDIO INSTRUMENTATION 

Sí451 £35.00 
Comprehensive Millivoltmeter 

20 range 350y Volts 

Illustrated the Si452 
Distortion Measuring Unit 
-low cost distortion 
measurement dowri to 
.01% £30.00 

1453 £40.00 
Low distortion Oscillator 
sine Square RIAA 

J. E. SUGDEN & CO., LTD. Tel. Cleckheaton (09762) 2501 

CARR STREET, CLECKHEATON, YORKSHIRE. 

WW-054 FOR FURTHER DETAILS 

Two New Successful Products from UNAOHM Milano 
MANUFACTURER OF ELECTRONIC MEASURING INSTRUMENTS 

_,t* rwovviWievew o. efe 

o 470 

bandwidth: from DC to 10 MHz 

sensitivity: 10mVlcm, 9 compensated ranges attenuator 

calibrator: 10 V ± 3 "/0 voltage reference 

time base: from 100 me /cm to 1 us /cm In 5 decimal steps 

DO 215 

DC voltages: from 1 mV to 1000 V In 4 ranges 

AC voltages from 1 mV to 750 rms volts In 4 ranges 

DC currents: from 1 uA to 2 A in 4 ranges 

resistances: from 1 Ohm to 1.999 Megohm In 4 ranges 

UNAOHM - START spa 45 via g. di vittorio 20068 peschiera borromeo - milano - italy cable address unaohm - milano 

WW-055 FOR FURTHER DETAILS 
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Each of these bridges has ten decade ranges 
and can be used to measure any type of 
component or complex impedance. 
Transformer ratio -arms are used to cover 
a very wide range of measurement using a 
minimum number of standards which are 
set digitally. The three terminal facility 
provided by this type of bridge enables 
small values of capacitance or high values 
of resistance to be measured at the end of 

The Wo r I d rs long lengths of cable. Components can also 
be effectively isolated electrically from a 

most universal complex network allowing individual 
measurements to be made without 

audio bridges disconnection from the circuit being 
necessary. 

Wayne Kerr's B224 and B642 

The B224 is a manually operated bridge, 
the resistive and reactive terms being independently set 
to a null indicated on the meter. A rechargeable 
battery is fitted in order to make the instrument portable. 

For more information, write to the address below 
or phone Bognor Regis (02433) 4501 

WAYNE KERR 
Durban Road Bognor Regis 
Sussex P022 9RL 

A member of the Wilmot Breeden group 

The B642 balances itself automatically. 
The meters read real and quadrature terms and 
highly stable analogue outputs are provided which 
are directly proportional to capacitance and 
conductance above 100 impedance and also 
to inductance and resistance below 100. One or 
two decades can be set to provide the first 
significant figures of the measurement, thereby 
increasing the meter sensitivity by 10 or 100 times. 
If a chart recorder is connected to the output of 
either term, drifts in component values to at least 
four significant figures can be observed. 

SPECIFICATION 
T 
o 

CT 

B224 (Manual balance) 8642 (Autobalance) 

1592Hz (internal) 
200Hz -50kHz (external) 

1592Hz (internal) 
200Hz- 20kHz* (external) 

Ranges 

L 

R 

for specified accuracy 

1 0.1% 

1 nniF - 10F 
I nu - 100mu 

1mH - 10kH 
10n- 1Gn, 

0.3% 

10íF - 10mF 
100mu - 1 ku 
100nH - 1mH 

1mn- 10n 

0.1% 

1 pF - . 10uF 
1 ono - 100mu 
1mH - 10kH 
10n -10OMn 

0.3% 

10uF - 10mF 
100mu - 100u 

1uH - 1mH 
10mn- 10n 

NOTE: 0.1 % accuracy relates to parallel component 
measurements above 10n impedance. 0.3% accuracy 
relates to series component measurements below 10n 
impedance. 
*Manual operation only. 

www.americanradiohistory.com

www.americanradiohistory.com


a36 Wireless World, January 1973 

With the 
Aerialite 

Mastatic 
System you 
wouldn't know 

you were in a 
difficult 

reception area 
The `Mastatic' whip -type 

vertical rod aerial is made to be 

fixed high above electrical 
interference. 
When it's used with the 

`Antistatic' system it returns 
superb performance in difficult 
reception areas. 
The `Antistatic' (AM) has a 

frequency range covering all 
popular broadcast and short 
wave bands. It consists of a 

weatherproofed aerial 
transformer connected by 60 ft. 

of screened downlead to a 

compact receiver transformer. 
Product No. 80 
when ordering 

The ̀ Mastatic'(AM) 
comes in three 
configurations: 
Product No. 79 
3 sections. Total 
height 18 ft. 
Complete with 
chimney lashing kit. 

Product No. 79a 
3 sections. Total 
height 18 ft. 
Complete with wall 
mounting brackets. 
Product No. 79b 
2 sections. Total 
height 12 ft. 
Complete with 2 in 
mast attachment 
brackets. 

n _ 

SIL ti \ lî I 
For full information please 
contact your local Aerialite 
Distribution Depot or write to: 

Aerialite Aerials Ltd 
Radnor Park Trading Estate, West Heath, Congleton, 
Cheshire CW 12 4PX. Telephone: Congleton 3892/8 
Telegrams: Aerialheat, Congleton. Telex: 669640. 

WW -057 FOR FURTHER DETAILS 

Random Access Memory Card 

TTLI(1-'01 £60 
2 

in price 
Down Ready to use, fully 

decoded, on printed circuit card. 
Ideal as high -speed Random Access Store in your own 

computers, control systems, terminals etc. Requires only + 5v 
and -9v power supplies. All inputs and outputs are TTL compatible 
and no clock is required. Outputs can be wired -OR for memory 
expansion. 

For further information, please contact; 

LIMROSE ELECTRONICS LTD., 
8 -10 KINGSWAY. 
ALTRINCHAM, CHESHIRE, 
WA14 1 PJ, England. Tel. 061 -928 8063 

WW -058 FOR FURTHER DETAII.S 

PORTABLE VHF TRANSCEIVER 

MODEL: TTR -21 
Easy - handling, superb performance!! 

FEATURES: 
Three operating frequencies in any 2MHz segment 

of the 142- 172MHz range may be selected. 

A monolithic HCM filter pro- 

duced by our own crystal divi- 

sion is used in the IF amplifier. 

Performance and selectivity in 

this single superheterodyne set 

are excellent. 

A light emitting diode is used 

to indicate the transmit output 

level and condition of the bat- 

tery. This approach improves 

reliability and allows checks 

under poor lighting conditions. 

Use of a posistor eliminates the 

troublesome fuse and alleviates 

maintenance requirements. 

TOYOCOM 
MVO COMMUNICATION 
EQUIPMENT CO. LTD 

(150MHz,1 W T 
O 
Y 
O 
C 
O 
M 

T 
ZPeARrvE0rvT -ZO. JM1U U S 

TORVO, JAPAN 
cApLEE%FOrtfOVOCCMTOnVO 
TEL 

ós,<]woi 

WW-059 FOR FURTHER DETAILS 
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BEAT VAT with A KG 
There is no tax on microphones or headphones until 1st April 1973. 

A must for Radio Hams 
AKG D190 
Professional dynamic microphone. 
Directional characteristic. 
Smooth frequency response. 
Frequency range; 30 - 16,000 Hz. 
No wonder this is one of the 
top selling professional mikes 
in this country. 
RRP £20.50 to £2490 according 
to type. 

AKG K60. 
Another widely used product both 
professionally and by thousands 
of hi -fi enthusiasts all over the 
country. 
Lightweight double headband - 
soft - detachable ear cushions. 
Excellent noise excluding 
properties. 
Frequency range; 16 - 20,000 Hz 
RRP £15.00. 

AKG PRODUCTS ARE MADE BY AKG AUSTRIA 
(NOT SUBJ ECT TO IMPORT DUTY) AND ARE 
DISTRIBUTED BY AKG EQUIPMENT LTD, 
A COMPANY WITHIN THE SAME GROUP 

For further details write or telephone; 

AKG EQUIPMENT LTD 
182 -184 CAMPDEN HILL ROAD . LONDON . W.8.7AS 

A COMPANY WITHIN THE A.K.G. GROUP Telephone; 01 -229 3695. 

WW -060 FOR FURTHER DETAILS 
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DIXONS TECHNICAL ANNOUNCE 
THEIR MOST OLD-FASHIONED PRODUCT: 

MULLARD BOOKS ON 
ELECTRONICS 

SECOND EDITION! 

TRANSISTOR 
AUDIO AND 

RADIO CIRCUITS 
The continuing demand for the Mullard book 
"Transistor Audio and Radio Circuits" has 
made a second edition necessary. The new 
edition incorporates new circuits taking 
advantage of developments that have 
occurred since the first edition was published 
in 1969. In particular, new high -quality audio 
amplifiers, and amplifiers and a radio receiver 
using integrated circuits, have been added._ 

Contents 
Silicon and germanium transistors - Basic 
h.f. circuits - Basic a.f. circuits - 
Radiograms, record players and portable 
radios - Tape recorders - A.f. amplifiers for 
car radio - High quality audio equipment - 
High quality f.m. tuners - Loudspeakers - 
Test Equipment. 
Size 84" x 6" cloth bound, comprising 288 
pages, illustrated. 

£1.80 + 15p P &P 

FIELD EFFECT 

TRANSISTORS 
Field -effect transistors have outstanding 
advantages over other transistors in many 
applications. This book describes the 
construction, properties and typical 
applications of the FET. It explains the 
nature of the two main types - the junction 
FET and the insulated gate FET (usually a 
MOS FET). Circuit theory is examined fully, 
and full practical details are given. 
Contents 
Introductory Survey, terminology - Junction 
FET - Insulated gate MOS FET - Electrical 
properties of FETs - Applications, including 
basic circuits, amplifiers, matching 
networks, radiation detectors, switching 
circuits, d.c. amplifier, multivibrator, mixer, 
oscillator. 
Size 81" x 6" cloth bound, comprising 132 
pages, illustrated. 

£1.80 + 15p P &P 

HOW TO GET YOUR COPY 
From your local bookseller or cash with 
order plus postage and packing from : 

Selray Book Company Limited, 60 Hayes Hill, 
Hayes, Bromley, Kent BR2 7HP. 
Or send for full list of Mullard titles from 
Dept. CIH, Mullard Limited, New Road, 
Mitcham, Surrey CR4 4XY. 

WWJ1G1 FAR F1IRTHFR iIFTATIN 
MIS 

I here are surie ver y yew.] r euoui is re, yu rg lu Urxuru Ivcnnical. 
You'll find they have the widest range of audio visual equipment available in Britain. Every 

leading make. At lowest possible prices. 
You'll also find that you can buy the equipment of your choice outright. or you can enter 

into a very favourable hue purchase agreement; or you can rent (very important if you need 
equipment on a short -term basis). 

Very good reasons for going to Dixons Technical. 
But there's an even better reason. service. 
In these take- it -or- leave -it days, Dixons Technical is a civilised oasis In a hard -sell desert. 
For example. they have permanent technical staff who will take time to help you tailor your 

purchase to fit your needs. and to fit your pocket. 
They will advise not only on the equipment you buy, but also on its use and, where 

necessary. Its installation. 
And when you've bought your equipment. Dixons Technical involvement doesn't stop 

there. After -sales service is neurotic in its attention to detail and speed. 
Service: the most old- fashioned product to be found at Dixons Technical. 
It costs you nothing. 
Phone Mr. Frankfurt or Mr. Richards at 01 -437 8811. Service starts with them. Ask them 

about any piece of equipment you're interested in. 
Or send in the coupon. 

I- To: Dixons Technical Ltd, 3 Soho Square, London W1 

L 

Please send me full details of 

Name. ..... 

Address..... 

WWÍ481;'731 

Dixons; 
Tecfxrcal Ltd 

r 
WW -062 FOR FURTHER DETAILS 

SERIES 6000 MODULES 

CE.6101 Microphone Amp. 

CE.6102 Star Mixer 

CE.6103 Line Amplifier 

CE.601 1 Power Amp. 15w 

CE.6012 Power Supply 50v 

CE.61 14 HF /LF Equalizer 

CE.61 15 Equalizer with 
Mid -Lift 

ALSO SUPPLIERS OF: 

COMPLETE 

SOUND 
MIXERS 

AUDIO 

MODULES 

Mic. Amp 
CE. 6101 

Power Amp 
CE. 6011 

Equalizer 
CE. 6114 

Write or Telephone 
for DETAILS 

CRYSLON ELECTRONICS LIMITED. 
ROTHER STREET, STRATFORD- UPON -AVON. WARWICKS. 

TEL: STRATFORD- UPON -AVON 4797. 

WW-063 FOR FURTHER DETAILS 
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Purpose -built servo and actuator 
systems using standard components 

The illustration shows a selection of 
modules from the McLennan standard 
range which are available as individual 
items or can be supplied engineered to 
custom -built systems. 

Such a system could be complete in itself or 
form part of your own design. 

Typical examples include: 
Camera positioning : Plotting Devices : 

Self- steering Systéms : Sig- 
nal- seeking Aerial Drives : 

Professional Tape Drives: 
Automated Production 
Lines. 

Stimulation of output 
position or velocity may 
be by optical, radio, 

electrical, mechanical, 
pneumatic or hydraulic 
signals. 

Control Amplifier 

Typical precision gears 

Inertia DC motor 

McLennan have considerable 
experience in the solution 
of actuator and servo 
problems using synchronous, 
stepping and D.C. motor 
techniques as well as solonoid 
- powered types. An important 
facet of our skill lies in 
purpose- designing around standard 
components for speed and economy 
of building. 

Power Unit to 
feed up to 3 Servos 

Gearhead with 
integral feed -back Potentiometer 

McLennan Engineering Ltd 
Control Systems and Components 

Kings Road, Crowthorne, Berkshire. Tel: Crowthorne 5757/8. 

WW -064 FOR FURTHER DETAILS 

a39 

SCOTT CUT 

L1MENf 
TIME & COST Multi- channel Magnetic instrumentation tape recorders, 

which are designed to conform to the requirements of 
the I. R.I.G. Intermediate band recording standards, are used 
in industry and research establishments throughout the world. 
The satisfactory operation of these expensive egdipments 
depends on the correct alignment of the record and replay ampli- 
fiers, which can be a complicated and time consuming operation 
using a range of test instruments which have all to be available 
whenever a realignment or alignment check is desires 
The D.R. Alignment unit is designed to enable 
the whole process to be carried out on the "Direct 
Record" Electronics of such recorders, by semi- 
skilled operators, in a few minutes, with all the 
appropriate signals and measuring circuits being 
available in one compact unit which is readily 

portable. 

JAMES SCOTT(ELECTRONIC ENGINEERING) LTD. Camtyne Industrial Estate Glasgow E2 TeI.0417784206 

5 
TIE JAMES SCOTT f 
ELECTRICAL CROUP 

__.rrai, rd 

WW -065 FOR FURTHER DETAILS 
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Incredible but true - due to end of lease, the following stock must be cleared. Prices printed 
are our normal selling prices. Read down the list, find the item you want and it's yours for 
HALF THE PRICE SHOWN. They are available to personal callers only, so come early to 
avoid disappointment. 

LABORATORY POTENTIOMETERS 
Cambridge L215558 £30 

L346145 £65 
A544 £65 

Doran D.C. Potentiometer. Built in light spot 
galvo. £45 
Muirhead A -Z -A slide wire resistance 0.05- 
1.05 ohms max current 500 MA £5.50 
D -72 -A £45 

Pye 7565 range 0 -1.75V resolution t 

micro volt £45 
Pye 7568 range 0.1.1.8V resolution 1 

microvolt £55 
Tinsley 4363 vernier type £55 
Tinsley 4524A slide wire £55 
Tinsley 52058 precision £55 
Tinsley A.C. coordinate 3150 £55 

RECORDERS 
Single Pen 
Elliott 8 }` 0 -1 MA right hand zero. Chart 
speeds 1 & 6 lnahaour. £25 
Record 3" 0-IMA right hand rem. Chart 
speeds 1 & 6 ins'hour £46.60 
Elliott Emrec 400 0 -10MA chart width 4" 
speed 1 imhour. £65 
Evershed & Vignoles recording wattmeter max 

current 38 amps. Chart drive 8 day clockwork 
speed 1 in /hour. £25 
Evershed & Vignoles Recording Ammeter AC. 
0 -5 amps. Chart width 4 .0ns speedo 1 

ins/min & 1 inane. £25 
Kelvin Hughes Freq. range O.C. to IOOHy 
chart width 2 Ins. speeds 6 and 24 ins/mn. 

£25 
Evershed & Vignoles true KVAIA. C. I range 
0- 1500KVA than width 43" speeds 1 ins 

min. and 1 in/hr. £28 
Evershed & Vignoles D.C. milliameter 
0 -5MA. Chart width 4 } "- speeds 1 iNmin. & 

1 nn/hr £25 
Honeywell potentlometric -5.5 to 54.5MV 
response time 25 sec. Chart width 11 ins 
speeds 1. 1 }. 2. 3. 4 Ins hr. £45 

WELMEC 7 AND 8 HOLE ELECTRO- 
MECHANICAL PUNCHES & READER 
Models S110 and R82C. 17 char. per sec. 
Available from stock. £48 

Two Pen 
Bristol 2PG 560 0 -5MV response time 12 

secs chart width 11 ins. speeds 1ÿ and 
6 in /hr. £55 
Evershed & Vignoles D.C. ammeter 0 -1OMA. 
Chart width 8 ins 14 ins per pen) speeds 
various. £35 
Evershed & Vignoles D.C. voltmeter 0-10V 
chart width 8" 14 Ins per pen) speeds 

various £35 
Kent TT/8145/C -2.3MV to 8.6MV response 
20 secs. Chart width 10" speeds }, and 

3 ins/hr. £52 
Record 3" Duplex 0 -1MA Chart width 3 ins 

per channel. Speeds 1 and 8 ins/hr. Drive 
30 day clock. £75 
Four Pen 
Kelvin Hughes quick response recorders D.C. 

to 1 00Hy. Multi speeds complete with 
amplifiers. £43 
Five Pen 
Sefram RP5 1RX5 0 -6MA, D.C. - 14Hy. 
9 chart speeds from 1 min/sec to 50 min /sec. 
Chart width 4 cm /channel. two 24V event 
makers. £75 

Eight Pen 
Kelvin Hughes quick response recorder D.C. 

to 1 00Hy multi speeds. £85 
Twelve Pen 
Kelvin Hughes MK4 mod. 1 £85 

TEMPERATURE RECORDERS 
Cambridge 50 -300 C on 101 me diem. 24 hr. 

chart. Complete with temperature sensor and 

Eta of capllfiery tubing. £25 
Ether Xactrol chart width 7 ins. Ranges 
0 -200 C. 0 -600 C. £42 
Eldctroflo Pyrogreph 0 -1000 C chart width 
bins £35 
Elliott 51568 0 to 60 C £35 
Fieldan Servograph RL41. 0.60 micro A on 

an 11 ins diem. 24 hr. chart. £35 
Nsgretn & Zambra Mersteel 2 channel 0-200 
C 24 hour circular chart. Complete with two 
temperature sensors and capilliary tubing 

£45 

Rototherm 50 -300 C on 7 day circular 

chart. £22.60 

MISC. RECORDERS 
Davie 1406A high speed A.F. level recorder 

chart speeds 1, 10 and 50 minisec. £25 

Everett Edgecurebe Event recorders 20 

channels. Event markers operated by 24V 

D.C. £75 
Holgare event recorder 8 channels on 

tetedeltos paper. Chart speeds 1 and 10 

ins/sec. C25 

üV Reoerdere 
H.E.P. 1180 12 channels. Chart speeds 

2. 8. 20 and 80 inersec. £85 

N. E. P 1050 6 channel chart speeds 2, 6, 

20 and 60 ins'sec. Chart width 4 }ins. £95 
Honeywell 906s. 14 channels on 7 ins wide 
paper. Chart speeds 4.2. 8.3. 17 and 21 

ins/sec. Complete with 6 -240Hy galvos. £116 
Photographic Recorder 
N.E.P. 1000 6 channels on 6 ins photograph. 
Paper Chart speeds 0.4. 1.2 4 and 12 ins sec 

compintr. win 6 BB 130 galvos. £55 

POWER SU PPLY UNITS 
01P 0'P Manet. Type Pride 

Volt, Amps 

fi 4 Advance OC2 f8 
2 -76 500MA fkband 198 412 

-I4 ;8 Editwen 82090 415 

980E 5 fdiewen H2O3O (2950 

0.8AC 250MA £dleeet 

2 -85 500MÁ Reed T98 E12 

67 10 IE 05350 51950 
29 500MA Nneand '98 £12 

9 10 Femea SI20 £24 

0 -10 2 8FL 088 £5 

12Twirl 150ín Coaant K0100 C35 

12 3 Plessey V3174 £2250 

12 3 I -850 4117312 418 

12 4 I.H.M. 4117312 £20 

2612 10 Robed 6,603 E35 

12 20 16.M. 473381 f24 
12 26 IBM. 730480 f25 
14 2 Rohand 710014 £1650 
4515 15 471.50 

12-15 5 Advance 0012./2 £90 

'.7 8 Feral! 555176 £24.50 

4.5 4 Lower Elect SP110 f25 
-10 4 Lower Elect SP110 425 

20 45 Lower Elect SP110 425 

+10 300MA Lower Elect SP110 £25 

31U11TILICES 
11Dam ZDih 1f1lL lßß 

and continues till end of Feb. (providing stocks last). 

29 9 Lower Elect SP135 

10 4 Lower Elect SP135 

10 300MA LowerElact SPI35 

12 500MA Livingstone LM050 

24 500MA Lwingstorw 150050 

1 -22 40556s APT 1177 

100 5 Sedation AS755 

175.250 MMü 3Smith 214X8085 

240 -320 900 Solatron 557552 

8.3CT. 6 Saltse A57552 

33500. FenoO P11335 

200400 200MÁ Eamon 811036 

0 -500 50MA Dead 87001775 

200 -500 250MA APT 501 

0 -500 250MA APT 504 

200 -900 350145 APT 506 

0.500 350MÁ APT 508 

0 -500 500506 APT 512 

1000 250MA APT 7249 

24 APT TOÚ1030 

24 9 Advance 208 

24 5 Advance OC22 

25 v 2 Rnband 0100/25 

28 APT TS51012 

28V 2 

12 2 

!2 600MA 

£27.50 
£21 50 

£2750 
£8.50 
f9. Ml 
£950 
£35 

£25 
440 

f40 
£10 

02350 
040 

E35 

f45 
£3750 
£49 
£49 

£42 

£25 

42850 
£28.50 
£20 
£26 
£26 
£28 
£28 

20 300500 S.PI. £32.50 

-30 300MA £3250 

fi 1 Coulam £38 

28 25 £38 

-12 5 Rahand 0198 £95 

18 20 Rehend P198 435 

130 100MA Rebate P198 435 

930 560MÁ Stenrenic 1190 437 

0.30 1 APT 9984 f35 
0.30 1 Advance PP3 £45 

0 -30 I Advance PP3 445 

0 -30 2 Couam £38 

930 3 Sake nt 5,870 £38 

30 7 IBM 210080 £19 

32 2 APT 1945914 £23 

25 -33 1 Wand T169 £27 

40 8 Advance 05188 £21.50 

48 2 Advance 00122 427.50 

55-60 1 iSebeed £25 

48 4 Adverse 028 f29:50 

150 10051Á Farwell SPU150 £14 

150 200M4 Fennell SP0150 415 

150MA 229250 Rebane 8101/200 419.50 

220 3 Solemn 45755 f35 

Selten A31104.2 435 

280 -320 500 Seltren 407552 £40 

6.3 CT 10 Solatron AS755.2 f40 
6 300 Farnell P0335 E19 

O 500 100MA Solatron SR51522 441.50 

I6 -24 K1SMA arces . 8988 £45 
9500 25061A APT 503 439 

0-500 259MA APT 505 f35 
200.550 350418 APT 507 £47 SO 

0 -500 350MÁ APT 509 £52.50 

500 250MA APT 7249 f42 

7 TRACK DIGITAL MAGNETIC TAPE 
STORAGE DECK 

These machines originally en- computer. are 

multi -track recording units, ideal for data 
storage. Record and Replay heads encased 
in one common unit. Low resistance heads. 
Frequency response approximately 30 Kc/s. 
to 50 Kc/s. Bit density 557 b,p.i. } in.. 101 
in. spools 230 V. to 380 V. A.C. Capstan 
Motor speed 1.500 r.p.m. 48 V. D.C. Rewind 
motors complete with vacuum Assembly. 
Finished in brush aluminium and matt- black. 
Size 27 in. x 26 in. x 8 in Weight 90 lb. 

Price £72.50. 

COUNTERS 
Memory Core Stare 
Plessey ferrite memory stares many types 

available from stock 8K. 16K bits etc. C46 
1.C. T. Memory planes complete with logic. 

each plane contains 40 words. A word has 52 

cones 3 wire system. write row wire 210 

MA turns, digit augment 210 MA turns, read 

row were 5.5 MA turns. Pulse length to write 
2 microseconds. £29 

Ultra sonic cleaning tanks £16 

MODULATORS 
Muirhead D -852 -A L.F. Freq. Range 2 -20Hy. 
Accuracy ± 0. 1 Hy. Input volts 1 MV-3V 
output volts 10MV for extending the range 
of the D -489 -G wave analyser. £25 
Wayne Kerr SA400 modulator /Demodulator 
for use with Wayne Kerr Bridges. £66 

OSCILLOSCOPES 
Singh, Beam 
' Cossor 1039M miniature portable. £25 
Marconi TF 1159 17" diellay oscilloscope 
Freq. range 1 5Hy to IOKHY. £125 
Solatron AD 557 DC-1M Hy. £55 
Solatron CD 523 DC- 10MHy- £60 
Doublet Beam 
Cossas 1049 MK.W. £27.50 
Hewlett Packard 185A high speed sampling 
scope. Bandwidth with 1870 plug -in greater 
than. DC to 1GEly 

Main frame £255 
Plug -in 187C £155 

Solatron COO 11 OC to 9MHy 9 -6db. £85 
Plug -In OsNgOSOOPaa 
H P 140A. £200 
Solatron CD 1400 DC to 15MHy. Complete 
with 0X441, CX1448, and CX1442. £106 
Text(nix 546. £350 
Lavico. 

£395 lame stated an offend e "w we ceedidaa 

SIGNAL GENERATORS 

& OSCILLATORS 
MARCONI TELEGRAPH TEST GENERATOR 
type TF1167. Frequency range 3.1MHz to 
4.3MHz in 3 ranges. Staoilìty better than 
0.001 %. Sine wave AM up to, 100 %, £65 
MARCONI PULSE GENERATOR type CT395. 
Pulse repetition rate: 4ms - 12s in 8 ranges. 

£65 
MARCONI ULTRA SHORTWAVE SIGNAL 
GENERATOR type TF390F/3. £45 
AIRMEC SIGNAL GENERATOR type 701. 
Frequency range 3OKHa co 30MHz in 7 

ranges. Modulation facilities. £55 
SANDERS UHF OSCILLATOR type CLC 7 -12. 

Frequency range 7 to '. 3K MHz £55 
MUIR HEAD DECADE OSCILLATOR type 
D-695-A. Units 0 -11. tens 1 -11, hundreds 
0 -10. £45 
S.T.C. SWEEP OSCILLATOR type CLS 4232F. 
Variable, £65 
S.T.C. SHE OSCILLATOR type 16- LXU -13A. 

£65 
DAWE PULSE GENERATOR type 412A. £35 
COSSOR MILLIMICROSECOND PULSE 
GENERATOR type 1097. £65 
TINSLEY TUNING FORK OSCILLATOR type 
3086. £25 
MUIRHEAD ANALYSER OSCILLATOR type 
D- 888 -A. £65 
S.T.C. NOISE GENERATOR type 7412A, £55 

SCEE ELECTRONIC HOBBIES COMPAN 
29 MIDLAND ROAD, LON DON, N W 

01 -278 5577 
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MARCONI X BAND SIGNAL GENERATOR 
type TF1343/2. £66 
MARCONI X BAND SIGNAL GENERATOR 
type TF1343/1. £65 
S.T.C. SIGNAL GENERATOR type 202 -LW- 
8A. Frequency range 3.55 -4,2K MHz. 165 
B.C.C. SIGNAL GENERATOR type CT53. 

135 
SOUTHERN INSTRUMENTS GAUGE OSCIL- 
LATOR type M700L. £15 

Automatic Typewriters. Frid.n Pima- 
writers programmatic automatic typewriters 
for automatic letter writing, data preparation, 
invoice format. edgepunching cards, cutting 
continuous cards. preparing punched cards, 
reading and copying paper tapes. Prices from 

175 

METERS 
Voltmeters 
Ernest Turner AC/DC voltmeter ranges 0 -160 
and 0 -300 V sensitivity 200 ohms/volt on A.C. 
and 220 ohms/volt on D.C. contained in a 

stout wooden case. £5.50 
Cambridge AC/DC voltmeter range. 0 -120v in 

5 rangea sensitivity 20 ohms/volt. BS Grade 
89. £12.80 
Sangemo Weston S92 a laboratory standard 
AC /DC voltmeter ranges 0 -300 volte in 3 

rangea. 
With Calibration Certificate. £55 
Without Certificate. £35 

Digital Voltmeters 
Solatron LM902 -2 4 digits to 1599 range 
O.1000v In seven ranges. Input Z better than 
100K accuracy 0.1 %. £45 
Solatron LM903 A.C. converter convers 
LM902 -2 above to reed A.C. £25 
Solatron LM1420.2 4 digits ranges 0 -1000V 
in 8 ranges B.C.D. output. £195 
Dynamco 2010 6 digits. Ranges 0.1. 1 KV input 

Z greater then 25000M Accuracy 0.001 %. 
B. C. 0, output t3á0 
Dynamco 2022S st ale 39999 Range 0 2KV 
resolution 1 part in 40.000. Input 2 bailer 
than 25000M. L250 
Gloster 81E 2123 3 digits ACOC D.C. ranges 
10MV to 400V in 4 ranges. AC ranges 100MV 
to 250V. £55 
MILUVOLTMETE R$ 
Airmec 264 ranges 0 -1V in 6 ranges. 125 
Marconi TF 899 valus millivoltmeter, ranges 
0 -2V in 3 ranges. Freq. range 50Hy- 100Mely. 

CIO 
Philips GM6017 Range 0 -300V in 10 ranges. 
Freq. rance Oily to 2001045. t45 
Philips 6146025 range 0.10V in 7 ranges. 
Freq. range 100KHy -700M Hy. £66 

SIGNAL GENERATORS 

& OSCILLATORS 
EDISWAN LOW FREQUENCY OSCILLATOR 
type R688. Frequency range 1.4Hz to 
5600Hz in 7 ranges. Output voltage 60V into 
10K. 125 
ADVANCE A. F. GENERATOR type J mode 1. 

Frequency range 4KHz to 60KHz, 15Hz to 
4000Hz in 3 ranges. Output l mW to 1W. £26 
FURZEHILL R. C. OSCILLATOR type G432. 
Frequency range 25Hz to 250Hz. Sine and 
Square wave output. 0 to 5V sine. O to SV 
square p.p. £46 
SOLARTRON OSCILLATOR type C0546. 
Frequency range 25Hz to 5000KHz. Voltage 
output 10V RMS. £48 
MARCONI R. F. SIGNAL GENERATOR type 
TF937/Cr218. Frequency range 85KHz to 
30MHz in 8 bands. Voltage output 1mV- 
100mV. £45 
SOLARTRON SIGNAL GENERATOR type 
00905. Stabilised amplitude. Frequency range 
36OKHa to 60MHz In 8 ranges. Switched 
ranges up to 10V p.p. £15 

METERS 
Phase Sensitive Voltmeters (Resolved 
Component Indicators). 
Solatron VP250 Freq. Range 2Hy to 
100KHy sensitivity Ref. channel 15MV -20V 
signal channel 16mV -15V in 7 ranges. £115 
Smith & Son 32TE sensitivity. 50MV -150V 
in 8 ranges. as 
Solatron VP 253 -2A freq. range 0,6Hy to 
1 KHy. Sensitivity. Reference voltage 10V 
signal voltage 60MV to 150V In 8 ranges. 

1176 
Smith & Son I99XTE sensitivity 60MV -50V 
in 4 ranges. £22.50 
Feedback Voltmeters 
Solatron VF 262. Sensitivity 0 -5. 0 -16V. £55 
Value Voltmeters 
Marconi TF 1041B range 50MV -300V. Freq. 

range 6OMV -300V. Freq. Range 20Hy- 
700MHy. DC 20MV -1KV, Resistance 0.2 
ohms to 500M. £26 
Marconi TF 1100 range 100 micro V to 300V 
in twelve ranges. Freq. Range 1OHy to 10MHy. 
Input Z 10M. £35 

(Rear of St Pancras 

Station) 

CASH ONLY 
No the I ues accented 

Philips GM6020 Range 1MV -1000V in 4 

ranges. £45 
Wattmeters 
Crompton Parkinson Range 0 -4KW 3 phase. 

£15 
W.vemet.rs 
S.T.C. R502 Freq. Range 100KHy to48MHy. 

125 
Ex- Services W1185/A Freq. range 20MHy to 
100MHy. £15 

SIGNAL GENERATORS 

& OSCILLATORS 
MARCONI VIDEO OSCILLATOR type 
TF885A/1. Frequency range Sine 250Hz to 
12MHz in 3 ranges. Square wave 50Hz to 
150KHz in 2 ranges. Sine output 31.6V 
to 318V. Square wave output 32V peak. £45 
WAYNE KERR A.F. OSCILLATOR type S121. 
Frequency range 10Hz to 120KHz. Voltage 
output 220/250V. 125 
MARCONI VIDEO OSCILLATOR type TF885. 
Frequency range 25Hz to 5MHz in 2 ranges. 
Sine and square wave. Output voltage 31.6V 
into 1000 ohms. £45 
PYE -LING POWER OSCILLATOR type 5 V A. 
Frequency range 5Hz to 50KHz. £3s 
SOLARTRAN OSCILLATOR type 05101. 
Frequency range 25Hz to 260KHz. £48.50 
MUIRHEAD WIGAN LOW FREQUENCY 
DECADE OSCILLATOR type D638A. Frequency 
range 0.1 Hz to 111.1 KHz in 2 ranges. Max 
output 2W. £45 
DAWE WIDE RANGE OSCILLATOR type 
400C. Frequency range 1 Hz to 1 KHz. Output 
control 1 -10 1135 
GOODMANS POWER OSCILLATOR type JVA. 
Frequency range 5Hz to 60KHz in 4 ranges. 

CJs 
GOODMANS POWER OSCILLATOR type Dl. 
Frequency range 10Hz to 10KHz in 3 ranges. 
Voltage output 0- 5VRMS. £46 
PNAX EQUIPMENT PULSE GENERATOR 
type R 100A. 0 to 1000 p p s voltage output 
0 -50V. Triangular or square wave. £36 
SEME TONE GENERATOR type X932'. 
Frequency range 3.00 to 7.2 KHz in 10 spat 
frequencies. £i 
MARCONI TELEVISION SWEEP GENERATOR 
type TF923. Frequency range 44 to 90MHt. 
Range 1 -10 sweep width. Useful for 405 
line T. V. sets only. £Ys 
S.T.C. SWEEP OSCILLATOR type 16 -LXU- 
52A mark II. Frequency range O.20MHr. 
Sweep and auto tracking facilities. 176 
DAYSTROM T.V. ALIGNMENT GENERATCü 
type HEW 1: Frequency range 3.6MHz o 
22OMHr. Output ìmu,10,,be BC ohms. £ô 

MEMORY PLANES 
Ferrite core memory planes with wired Fsrtie 
Cores Used for building your own computer 
or as an interesting exhibit in the demoe- 
stretion of a computer. Mounted on plestt 
material. frame 5 X B in. Consisting of 
matrices 40 . 25 , 4 cores each ore 
individually addressable and divided ins 
2 halves with independent sense and Inhibit 

wires. £3.60 

T.IeprMrters, etc 
Creed type 78 page printer 24V power suet*. 

£í 2 
Creed type 78 page printer IG.P.O. modal) 
with 110/250V d.c. motor 119 
Creed type 25 paper tape punch. Punches up 

to 33 characters per sec. 119.50 
Creed type 64/N4 teleprinter with 4 row 
alpha/numeric keyboard. 188 
Creed type 75 page printer receiver only. 125 
Creed type 7P /N3 reperforator £19 
Creed type 7P /N4 reperforator £28.60 
Creed type 85 reperforator 1116 

Creed type 86R reperforator 120 
Creed type 6S/4 auto transmitter 190 
Creed type 65/4M auto transmitter 112 
Creed type 85 /6 auto transmitter 112 
Creed type 8S /8M auto transmitter 115 
Welmec 7 & 8 hole punches & readers. 
Rebuilt models 5110 and R82C. £46 
Magnetic Tape Deck. 
RCA 301 model 381. 7 tracks on +in tape. 
complete with read/write and erase heads. 
A recording density of 333 characters per 
Inch gives a nominal read/write rate of 
10,000 characters per second at a tope 
speed of 30 In/sec. Bin reels. 120 
Ex- Computer Tape Decks. 7 track on } In 

tape. Low resistance reads with freq. response 
d.c. to 60KHy. Blt density 557 B,p.i. 10} in 
reels coq 
Taps 
Computer quality } In tape on 2400ft. [3 
Kimble Electronic Printers 
Type Dl 18 print positions £180 
Type D1 10 print positions £150 
Type D7 -SW 14 print positions, program- 
mable carriage 1200 
Type Dl 1-E14 print positions £160 
Stands for above 110 

'% 

SUMMERS 
TOWN STN 

RpAO 

WW-067 FOR FURTHER DETAILS 
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How could we 
interest you in a 

Moore Reed 400Hz 
frequency converter? 

Let's try its advantages for a 

start. Solid -state circuitry, 
modular assembly, less noise, 

less vibration, no routine 
maintenance, no special 

installation, efficiency of 75% 
and over. 

The Moore Reed static frequency converter is also 

v 11-designed, incorporates a consi.darable weight 
reduction over comparable rotary equipment (models 
start from 40 Ib -) and units are available to provice 
output powers from 500VA to 15KVA. 
It converts 50 /60Hz to 400Hz, and it is available in 

single phase, two -phase or three - phase units. 
G4sign features include voltage load regulation of 
better than ± 1% and crystal con :rol giv ng output 
frequency stability of 0.05 %. Load power factors 
from zero lead to zero lag are accep:able. 
I*- is impervious to interruptions of supply or "spikes ", 
aid can withstand short circuit output without 
damage or blown fuses. 

Contact us for the full story, 

Moore Reed 
Moore Reed and Company Limited, 

Walworth, Andover, Hampshire, England. 
Telephone: 0264 4155. Telex 47654 
Telegrams: Moorereed Andover Telex 

A member of theigy,!--00 Industries Group. 

WW- 068 FOR FURTHER DETAILS 
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(37)?ERg 
WORK POSITIONERS -300 SERIES 

Colbert Pana -Vise WORK 

POSITIONERS are specially designed 

to quickly and easily achieve the 

most CONVENIENT, COMFORTABLE 

and TIME -SAVING work position. 

Available with vacuum clamp or 

screw -on base. They can be 

ROTATED, TIPPED, TILTED, 

Distributors: 

ANGLED, ELEVATED, LOWERED. 

The required work position is firmly 

secured with a patented ONE KNOB 

CONTROL, a unique feature of 

COLBERT POSITIONERS. 

A series of special holders is 

available for various types of work. 

Full details available on request. 

Special Products Distributors Limited 
81 Piccadilly, London, W1V OHL. Tel: 01 -629 9556 

Cables: Speciprod London 
(made in U.S.A.) 

WW -069 FOR FURTHER DETAILS 
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broad -band, wide range 
and easy on the eyes: 
the NEW 
spans 25 -500 MHz, 

measures 
.02 -500 watts 

THRULINE® RF 
WATTMIETER 

in eight ranges. All variable RF 
measurement parameters - frequen- 
cy range, forward/ reflected power 
and full scale values - are switched 
right on the front panel. Since it re- 
quires neither AC nor battery power, 
the model 4370 is equally at home in 
the lab or atop an antenna tower, at 
a remote base station or in a car, 
boat or plane. 

SPECIFICATIONS: 
Forward Power Ranges: 10, 25, 100, 500W: ±5% OFS 

Reflected Power Ranges: 1, 2.5, 10 50W: 15% OFS 

Insertion VSWR: below 1.1 with N Conn. (50 ohms) 
Frequency Range: 25 - 500 MC, 

GR Type 874 or 7/e" EIA Quick-Change Connectors: N, BNC, INC. UHF, C, Sc, N N, y 
Finish: Rich olive leather grain 
Price incl. Line Section with N Conn- £260 

Model 4370 

BIRD 
ELECTRONIC LIMITED 
18A HIGH STREET, NORTHWOOD 
MIDDLESEX. PHONE NORTHWOOD 27688. 

WW-070 FOR FURTHER DETAILS 

1 

METER PROBLEMS? 

A very wide range of modern design 
instruments is available for 10/14 
days' delivery. 

Full Information from: 

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

WW-071 FOR FURTHER DETAILS 

Acclpiuiled the World's lending 
telescopic tlltover tower in the 
field c1( radio communication 

Models from 25' to 120' 

I unk. It)I thn 11:1111', 

STRUMECH 
Strumech Engrneéring Co-Lid 

Coppice Side, Brownhills, 1Nalsàll, Staffs 

WW-072 FOR FURTHER DETAILS 
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Made -to- measure 
packing,you use again... 
and again... and again... 

Protectomuffs. Tailored to your 
products like a Savile Row suit! Make 
packing a matter of seconds even with 
bulky, damage -prone articles and un- 
skilled staff. Because they are return- 
able and virtually never wear out, pack- 
ing expenditure becomes a non- recur- 
ring item in your budget. Protectomuffs 
are tough, padded, weatherproof, 
washable and carry your name. 
They fold flat for return and store - 
age. No wonder they are used by 
firms like Hoover, Ferranti, Re- 
diffusion. Want to know more? 
Then send this coupon today or 
phone 01 -703 3801. 

PlISTIMMIN 
TPADE NppK 

JOHN EDGINGTON & CO. LTD. 
108 Old Kent Road, London, S.E.1. 

Send me details of Protectomy[%s. 

Name 

Company 

Address 

LOW COST BRÌDGÉ RËCTIFIERS 
DC output Type Nos. 

Amps Volts 

1 o 60 
125 

PM7A1 
PM7A2 

when 250 PM7A4 
mounted 375 PM7A6 

1 5 60 
125 

PM7A1Q 
PM7A2Q 

when 250 PM7A4Q 
mounted 375 PM7A6Q 

AMP tags electrically isolated from mounting bracket. Mount them on a 
chassis, the equipment box, transformer housing etc. 

AVAILABLE 
EX STOCK AEI Semiconductors Limited 

SEMICONDUCTORS Carholme Road Lincoln 
WW -074 FOR FURTHER DETAILS 

DIGITAL DISPLAY MODULES 
NEW RANGE 

A versatile range of display. counting 
and storage modules. supplied singly 
or in multi -digit assemblies complete 
with colour filters. 
Four versions presently available are: - 
800 -200 DISPLAY 

(Illustrated approx. full size) 
800 -210 COUNTER /DISPLAY 
800 -220 4-BIT STORE/DISMAY 
800 -230 COUNTER/STORE/DISPIAY 

All modules have gold -plated edge 
connectors. 

Send for lull details. 

CAVERN ELECTRONICS (Dept. 201) 
29 CLAREFIELD ROAD, LEICESTER LE3 6FB 

Tel: Leicester 105331 857223 

WW -075 FOR FURTHER DETAILS 

Would you spend 
an hour a day 

to earn more money 
in Electronics, 

Television,Radio? 
If you're willing to give up one hour or more a day 

we can help you get into the lucrative growth industries of 
electronics, television, radio. 

And if you're already in, we can help you get on ! 

With our know -how and our wide experience in teach- 
ing, plus your determination to study, we can turn your 
interest into the technical knowledge you need for success. 
Once you've got the qualifications you need, you'll be in a 

good position to take full advantage of the opportunities 
which exist today in all fields of electronics - in television 
(colour and black white) and in radio. (We teach you the 
theory and practice of valve and transistor portable cir- 
cuits while you build your own 5 valve receiver, transistor 
portable and high grade test instruments). 

With ICS you study at home - at your own pace, when 
you choose, in the time you've got available. Your ICS 
tutor will give you all the help and encouragement you 
need to pass any exams you want to take. 

Don't waste another day. Take your first step now 
towards a better paid, more assured future. Send for your 
FREE Careers Guide today. 

ICS your key to the door 
of opportunity 

Tick or state subject of interest and post to: 
International Correspondence Schools, Dept, ZT64 
Intertext House, Stewarts Road, London SW8 4UJ. 

Subject of interest 

[J Society of Engineers Graduateship (Electrical Engineering) 
C & G Telecommunications Technicians Certificates 

71 C & G Electrical Installation Work 

j C & G Certificate in Technical Communication 
Techniques 

] MPT General Certificate in Radio Telegraphy 
Audio, Radio & TV Engineering & Servicing 

] Electronic Engineering, Maintenance, Engineering 
systems, Instrumentation & Control systems 

] ii Computer Engineering and Technology 

LI Electrical Engineering, Installations, Contracting, 
Appliances 

L 1 Self -build radio courses 

-1 

Name 

Address 

Occupation .Ac 

ACCREDITED BY THE C.A.C.(:., 
MEMBER OF THE r1.B.(.(- J 
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a new 50111111 - 

oscìlloscope 
Telequipment's D83 

is not just another 50MHz scope. 
It's a brilliant combination 

of performance and plug -in versatility 

at the incomparable 

Look what you get - 
A 6+ in CRT operating at 15kV which provides 
brighter traces and 50% more viewing area 
than 8 x 10cm CRT's. 

Dual trace operation in alternate and chopped 
modes with 5mV /div sensitivity all the way 
up to 50MHz. 

Choice of a High Gain Differential Amplifier 
operating down to 50NV /div sensitivity. 

Easier and faster measurements of complex 
waveforms with the MIXED SWEEP feature 
built into the DELAYED SWEEP TIME BASE. 
Think of the advantages of two selectable 
sweep speeds on a single trace. 

Stability of a high order due to the adoption 
of the latest solid -state circuit technology, 
ensuring trouble -free operation over long periods. 

These are only some of the advantages 
offered by the D83 - find out the rest 
by sending for full details now. 

TELEQUIPMENT 
TEKTRONIX UK LTD., 
Beaverton House, P.O. Box 69, Harpenden, Herts. 
Telephone: 61251 Telex: 25559. 

u 
I 

6 - . . . V 
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Wireless World 
Electronics, Television, Radio, Audio 

Sixty-third year of publication January 1973 

The Newmarket transistor shown on 
our front cover symbolizes the opening 
of the semiconductor story which begins 
in this issue. (photographer Paul Brierley) 

In our next issue 
Publication date Feb. 2nd 
Distortion reducer. An active feedback circuit 
which can be added to non hi -fi amplifiers to 
reduce total harmonic and intermodulation 
distortion, and hum, without loss of gain. 

The Realm of Microwaves is the first part 
of a state -of -the -art review of the theory and ap- 
plication of microwaves. This first article 
reviews solid -state oscillators and subsequent 
parts will cover microstrip transmission lines, 
aerials and radomes, and radar systems. 

1ibpal 

In1 

onal Bus mess 

es' ot s Bss arts P 

I.P.C. Electrical- Electronic Press Ltd 

Managing Director. George Fowkes 

Administration Director: George H. Mansell 

Publisher: Gordon Henderson 

® I.P.C. Business Press Ltd, 1973 

Brief extracts or comments are allowed provided 
acknowledgement to the journal is given. 

Contents 

Volume 79 Number 1447 

1 Electronics Industry and the E.E.C. 

2 The Semiconductor Story -1 by K. J. Dean and G. White 

5 Sixty Years Ago 

6 News of the Month 

9 Electronica in Retrospect 

11 Letters to the Editor 

16 An Electronic Turntable 

18 Circards - 4: A.C. Measurements by J. Carruthers, J. H. Evans, J. Kinsler 
& P. Williams 

20 High -standard Low- frequency Source by J. M. Osborne 

22 1973 Conferences and Exhibitions 

23 Magnetism and Magnetic Units by "Cathode Ray" 
27 A 200 -MHz Counter Prescaler by D. J. Taylor 

29 Twin -ribbon Speaker by A. E. Falkus 

31 Circuit Ideas 

33 Experiments with Operational Amplifiers -7 by G. B. Clayton 

35 H. F. Predictions 

36 Meter for Blind Students by R. S. Maddever 

37 "BBC Engineering 1922 -1972" 
37 Announcements 

38 Books Received 

39 A Simple Transistor D.C. Multimeter by J. D. Pahomoff 

40 Developments in Surface Acoustic Wave Technology 

41 Design Criteria for Logic Power Supplies by R. B. D. Knight 

43 British Participation in ESRO -4 
44 World of Amateur Radio 

45 New Products 

50 About People 

'51 January Meetings 

52 Literature Received 
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A100 INDEX TO ADVERTISERS 

Price 20p. (Back numbers 40p.) 
Editorial & Advertising offices: Dorset House, Stamford Street, London SEI 9LU 
Telephones: Editorial 01 -261 8620; Advertising 01 -261 8339. 
Telegrams/ Telex, Wiworld Bisnespres 25137 London. Cables, "Ethaworld, London S.E.1." 

Subscription rates: Home, £4.35 a year. Overseas, 1 year £4.35; 3 years £11.10 (U.S.A. & Canada 1 year $11, 
3 years $27.75). Student rates: Home and Overseas 1 year £2.18, 3 years £5.55 (U.S.A. & Canada 1 year $5.75, 
3 years $14.50). 
Distribution: 40 Bowling Green Lane, London EC1R ONE. Telephone 01 -837 3636. 
Subscriptions: Oakfield House, Perrymount Rd, Haywards Heath, Sussex RH16 3DH. Telephone 0444 53281. 
Subscribers are requested to notify a change of address four weeks in advance and to return envelope bearing 
previous address. 
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EEV DUPLEXER DEVICES 

Arkus about duplexers: 
those we make and those 
you'd like us to make. 

EEV has a wide range of duplexers which can handle just about any 
radar frequency and power requirement. 

Most of them are available from stock or on very early delivery. 
If we haven't got the one you need - ask us to make it for you. 

EEV has one of Europe's most advanced and experienced design, 
manufacturing and testing capabilities. It's yours to make use of: 'phone 
or write or, better still, send us your spec and we'll contact you. 

Broadband and 
tunable TR cells and 
filters. 
Well over 100 types for 
use as replacements in 
standard radar 
equipment. 

LAP 42 

TR /Solid state 
limiters. 
New devices for addi- 
tional receiver protec- 
tion, to give enhanced 
reliability and 
performance 
in modern radar. 

Noise Sources. 
A new range of solid 
state and gas types in 
coaxial orwaveguide 
mounts for use in fre- 
quency range 1 -40GHz, 
in CW and pulsed 
modes, for measure- 
ment of receiver 
noise figures. 

Balanced duplexer 
tubes. 
For modern equipment 
balanced duplexers can 
be supplied using a 

wide variety of cornbi- 
nations of devices 
such as Protector tubes, 
TR tubes, pre -TR tubes, 
TR limiters and PIN 
switches to meet 
customers' requirements 
from 1 to 10GHz. 

What shall we 
make for you ? 

Progress in duplexer 
devices has been made 
by co- operation between 
EEV engineers and our 
customers' systems 
designers. If you need 
a new or modified 
duplexer, ask EEV to 
make it. 

EEV know how. 
ENGLISH ELECTRIC VALVE CO LTD, Chelmsford, Essex, England, CM1 2QU Tel: 0245 61777 Telex: 99103 Grams: Enelectico Chelmsford 
A member of THE GEC ELECTRONIC TUBE CO LTD, a management company which unites the activities of English Electric Valve Co Ltd and The M -O Valve Co Ltd 
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Wireless World 

Electronics Industry in the E.E.C. 

By the time this issue appears Britain will be a member of the European Economic Community. 
Inevitably there are misgivings in the minds of many businessmen, engineers and laymen 
as to the so -called benefits entry into the common market will produce. We have been asked 
what effect it will have on the contents of Wireless World. The simple answer is - editorially, 
little, if any. We deal with new technologies as and when they are announced irrespective 
of the place of origin. Moreover, as we write for the individual engineer or technician it matters 
not whether he is in Asia, Africa, America or Europe. This fact is borne out by our overseas 
circulation which is in round figures 15,000, of which about 25% is on the Continent. 

While entry into the Common Market may not directly affect the contents of the journal 
it could have major repercussions on this country's electronics industry. With tariff barriers 
removed, the door for imports into Great Britain will be wide open but the traffic could be 
two -way if we are ready and prepared to meet the challenge. In a recent contribution on "The 
future for the British electrical and electronics industry inside the E.E.C." at the I.E.E., 
Dr F. E. Jones, of Mullard, took a somewhat pessimistic view. This was not entirely because 
of the Continental threat but in view of the general influx of electronic products. He instanced 
that during 1972 more colour television sets came into the U.K. from Japan than from the 
whole Continent - E.E.C. and E.F.T.A. 

Dr Jones quoted figures in support of his contention that during the 15 years of the E.E.C. 
there has not been any major increase in the flow of goods across the frontiers of "the 
seven ". It would appear, therefore, that the British electronics industry has got to go into the 
market place and sell its wares - entry into the Common Market will not herald the 
millenium. Our goods must not only be competitive in price but readily available. Here surely 
is the nub. One of the reasons for the present influx of colour television receivers is because 
the British radio industry has been unable to meet the demand. The long delay in deliveries 
has meant that many customers bought imported receivers to ensure having their sets installed 
for Christmas. A similar story can be told of other sections of the industry. 

"It would seem ", said Dr Jones "that not much has happened in the 15 years since the 
formation of the E.E.C. that has been of great benefit to the electrical or electronic industries 
of Europe in putting them on a more competitive basis with the rest of the world. It would 
also seem that the full benefits ... will not be felt until there is a federal government of 
Europe with a common currency and harmonization of taxes and social systems ... but this 
is not in the foreseeable future, if at all." 

Another aspect of our entry into the E.E.C. was highlighted by Mr J. E. Engels, chairman 
of Philips Electrical Industries, in a lecture at the I.E.R.E., incidentally, on the same evening 
as Dr Jones' I.E.E. lecture (lack of inter- institution consultation ?). Mr Engels dealt with the 
subject of the electronic and radio engineer in the E.E.C., for the treaty of Rome states that 
member countries will not impede the flow of capital, goods or people across national 
boundaries. He set the scene, as it were, by saying "Universal brotherhood has not suddenly 
emerged; nor have all national struggles and competition suddenly evaporated. On the 
contrary, the rules of the game may have changed, but in essence the game is still the same. 
Within the rules of the Common Market agreements a great struggle is still going on to protect 
national and industrial interests. In many respects this industrial competitive struggle is more 
severe than it was before, because there are fewer tariff barriers ". 

One of the problems involved in the movement of people between countries is the differing 
standards of technical qualification. It is interesting therefore to learn that a new "super 
institution" for electrical/electronics engineers in Europe is proposed as a result of a recent 
convention of the National Electrotechnical Societies of Western Europe held in Zurich. Both 
the I.E.E. and the I.E.R.E. were represented and we await an official announcement on the 
outcome. 
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The Semiconductor Story 
1: The new crystal triode 

by K. J. Dean*, M.Sc., Ph.D., and G. Whitet, M.Phil., B.Sc. 

The paper which first announced the discovery of the transistor appeared in the 
Physical Review in July 1948. To c mmemorate the 25th anniversary of this event, 
Wireless World is publishing a series of four articles presenting a critical survey of 
the semiconductor industry, past and present, from the U.K. point of view. Part 1 

describes the early development of germanium diodes and transistors, while parts 2 

and 3 describe respectively the exploitation of the transistor and the integrated 
circuit to the present day. The final part discusses some of the problems, both 
technical and commercial, which have faced the industry in recent years. The 
roles of careful research, happy chance, technical skill and industrial pressure make 
a fascinating story of our times. 

The new crystal triode, as the transistor was 
first called, seemed in 1948 to be poor 
competition for the Goliath sized valve 
manufacturing industry. But a veritable 
David it turned out to be ! Wireless World 
reported the discovery in an article in 
October 1948, entitled "The Amplifying 
Crystal ". How many people reading that 
report then realized its implications for the 
future? The transistor was the end result 
of research which started 140 years ago in 
1833 with Michael Faraday. He noted that 
while most conductors have a positive 
temperature coefficient of resistance, a sub- 
stance called silver sulphide had a negative 
coefficient. Thus a substance later to be 
classed as a semiconductor was identified. 
Rectification, photoconductivity and photo - 
e.m.f. effects were all observed before 1900. 

Theoretical work on semiconductors after 
Faraday's original discovery gathered 
momentum, so that, by the early 1930s, 
quantum mechanics was applied to the 
theory of conduction. Energy band dia- 
grams, electrons and holes then started to 
be discussed. The stage was set for the 
discovery in America by J. Bardeen and 
W. H. Brattain of the transistor -a semi- 
conductor triode. This was the first three - 
terminal semiconductor device which could 
amplify, and that was only 25 years ago. 
Now the impact of the transistor is universal, 
it has applications ranging from aviation 
and broadcasting to washing machines and 
Xerography. 

Cat's whiskers 
Semiconductor crystals were used in the 
early days of radio communications, the 
crystal rectifier being used as the detector 
in radio receivers. A typical detector was 
made by soldering or clamping a minute 

*South East London Technical College. 
*Twickenham College of Technology. amounts of power without appreciably 

piece of the crystal in a small brass cup and 
the point contact made with a flexible wire 
called the cat's whisker, which was held in 
light contact with the crystal. The discovery 
of the thermionic triode by de Forest in 

1907, and its subsequent developments, 
made the crystal rectifier obsolete in radio 
receivers. However, the point contact crys- 
tal could not be replaced for detecting and 
monitoring u.h.f. power. At the other end of 
the scale, at low frequencies, the copper 
oxide rectifier and selenium rectifier have 
been commercially successful, but they are 
however not point contact rectifiers. The 
rectification property of these is obtained by 
the contact of a thin film of semiconductor 
with the metal on which it is deposited. 
They are therefore termed contact rectifiers. 

Wartime research 
The second World War, like all military 
ventures, provided the cash to oil the wheels 
of research, so important at times of 
national emergency. It saw the development 
of radar, which gave a great impetus to 
u.h.f. crystal rectifier design. Research was 
concentrated on using silicon, germanium 
and boron. Boron prepared with selected 

ffi impurities, i.e. "doped ", showed sufficient 
conductivity to be of interest, but its 
typical characteristic curve was S shaped 
and symmetrical about the origin, thus the 
project was then dropped. Silicon showed 
great promise, being used for most of the 
commercially available devices. At this time 
the importance of starting with extremely 
pure silicon was appreciated. The "red -dot" 
crystal diode developed by the General 
Electric Company, for example, was derived 
from silicon crystals prepared from melts 
made from highly purified silicon powder, 
to which was added a fraction of a per cent 
of aluminium and beryllium. The resulting 
crystal could dissipate relatively large 
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impairing its performance as a mixer. These 
were therefore known as "high- burnout" 
crystals. 

The method of adjusting the cat's whisker 
at this time is interesting to note. The con- 
tact pressure was increased until a pre- 
determined characteristic was obtained, and 
the cartridge was then tapped with a light , 

mallet. Careful tapping caused the forward 
resistance to drop and the reverse resistance 
to rise. The cartridge was then impregnated 
with wax to provide mechanical stability 
and to make it impervious to water. Further 
work in 1943 led to high purity silicon, 
doped with only 0.001% boron, which pro- 
duced an extremely good device and made 
prolonged tapping unnecessary. The small 
amount of the impurity needed indicates 
how material technology had to keep pace 
with the demands of the semiconductor 
device manufacturer. At this time, work on 
germanium led to the high- inverse voltage 
'rectifier; so called because it could with- 
stand up to 100V applied in the reverse 
direction. The doping agent used was tin, 
although it was found that similar effects 
could be obtained with some other elements. 
Germanium, however, could not compete 
with silicon above 30MHz. These methods 
of preparing the germanium crystal and 
polishing its surface were to be used later in 
the manufacture of the first transistor. 

In 1946 H. Q. North showed that the 
point -contact used in these devices could be 
welded to the crystal surface, by passing 
a high density current (in the order of 
10' amps /sq. in) for a short time through 
the contact point. Although this did not 
improve their performance, little was lost 
either. This technique too was later to 
be of value in three -terminal point contact 
devices. 

Post war development 
After World War II the immediate problems 
of survival gave place to the interests of 
commercial enterprise, and researchers were 
able to return to more general semiconduc- 
tor problems, although under industrial 
patronage. Silicon and germanium were 
chosen for the research effort, because they 
are simpler to understand than most other 
semiconductors. A lot of expertise on these 
materials had been accumulated during the 
war, particularly in America. Fig. 1 shows 
the structure of silicon or germanium 
crystals. Each atom has four neighbours, all 
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at the same distance from it, and all at 
equal distance from each other. Each atom 
and one of its neighbours is attached by an 
electron pair bond, which consists of shar- 
ing two electrons to form a stable bond. 
Each atom has four electrons available to 
form bonds (valence electrons), therefore 
the conditions are exactly right for the 
diamond structure of Fig. 1. 

Fig. 1. The crystal structure of germanium 
and silicon. 

The electronic properties are also depend- 
ent upon the electrons present in the 
bonding. By introducing impurities into the 

crystal the bonding can be modified. There- 
fore, the electronic properties can be tailored 
as required by the controlled addition of 
impurities. The unoccupied bonds on the 
extreme edge of a perfect crystal cannot be 

used by internal atoms, but they are capable 
of accepting electrons. These are called 
acceptor or surface states. Crystal defects 

and absorbed foreign atoms will have 
similar effects and also create surface states. 
It was the thorough investigation of these 
states that led to the somewhat accidental 
discovery of the transistor effect. It is 

strange that surface states are now some- 
thing to be avoided in transistor manufac- 
ture, because they would provide a low 
impedance path to current flow that is 

controlled inside the material. 
Amplification using semiconductors was 

first achieved by using the negative resist- 
ance characteristic of thermistors. As the 

current through the thermistor increased, 
the heat generated caused a reduction in the 
resistance, and hence a drop in the voltage. 
The frequency of operation is limited by the 
temperature which has to follow the current 
changes. However, by making the physical 
dimensions small and the thermal con- 
ductivities high, oscillations of up to 100kHz 
have been produced. Bell Telephone Lab- 
oratories' aim after the war was to produce 
a purely electronic, rather than thermal, 
semiconductor amplifier. The work, was 

initiated by W. Shockley who directed work 
on investigating the modulation of the con- 
ductance of a thin film of semiconductor. 
The conductance was controlled by an 

electric field applied by an electrode in- 

sulated from the film. It was hoped that the 
conductance would be modified by changes 

in the surface states caused by the applied 
field. The experiment gave disappointing 
results, since only about 10% of the expected 

change in conductance occurred. The effect 

was explained by J. Bardeen who in 1947 

proposed a double layer at the surface, 
formed by the charge in the surface states 
and the induced space charge. Further 
research was carried out to measure the 

characteristics of the surface states. 

The transistor discovered 
The effect of having the crystal surface 
immersed in a liquid was studied. The 
characteristics of a high- inverse voltage 
germanium rectifier with a field applied by 

an electrolyte were investigated by J. Bar- 

deen and W. H. Brattain. They proposed 
that a portion of the current was being 

carried by holes flowing near the surface. 
When the electrolyte was replaced with a 

metal object, transistor action was dis- 

covered. The discovery was first published 
as a short letter to the editor of the Physical 
Review journal in July 1948. This marked 
the beginning of the transistor era. A more 
detailed paper was published in the follow- 

ing year. 
The transistor is a semiconductor triode 

amplifier. The prefix "trans" designates the 
translational property of the device, while 

the root "istor" classifies it as a circuit 
element in the same general family with 
resistor, varistor, and thermistor. The tran- 
sistor was commercially made in a similar 
form to the point contact diode, except for 

a second cat's whisker mounted very close 
to the first. The device is shown sche- 

matically in Fig. 2. A germanium ingot was 

1011 -cm 
n -type 

germanium 

0.1mm k_ 

Fig. 2. Schematic of the point contact 
transistor. 

prepared in the same manner as that used 
for the high inverse voltage diodes, and 
then a slice of this ingot was ground flat on 
both sides. The slice was copper -plated and 
tinned on one side, and diced into small 
squares with a diamond wheel. One of these 
squares was then sweated onto the brass 
base plug and the germanium surface 
treated. The unit was force fitted into a 

cylindrical cartridge, which had been shaped 
to accept the contact assembly. The con- 
tacts consisted of two 0.005in phosphor 
bronze wires, which had been bevelled and 
polished. 

The characteristics of the thermionic 
diode and the semiconductor diode are 
fairly similar, and methods of adding a 
"grid" to control the current in the forward 
direction as had been achieved with the 

3 

triode, were looked at. The transistor, how- 

ever, is not operated in this quadrant, 
because the output is reverse biased in the 

high resistance direction. The current is 

enhanced and controlled by the forward 
biased emitter contact. This device was 

designated the type A transistor to dis- 

tinguish it from possible future varieties. 
The transistor effect is the injection of 
holes into the n -type material by the 
emitter, which are collected as an increment 
of the collector current. The common 
terminal called the base electrode is physi- 

cally the base of the crystal. Devices which 
operate on different principles, such as the 

field effect, have since been called transi- 
stors. Therefore, transistor electronics is 

used generally to describe the art of con- 
trolling electron movements in a solid, 

hence is sometimes called solid state elec- 

tronics. One of the first point contact 
transistors to be manufactured in the United 
Kingdom is illustrated. The patent numbers 

CRYSTAL TRlC`^' 
4,1' 

BY 7nF 9`ieff441.. fLECTWK G C.5 

Gi 
Mode under 

aRtT. MT. Nos. 591092 & 592659 
Other npplioaticns pending 

The G.E.C. crystal triode type GET 1, one 

of the earliest point contact transistors 
to be made in the U.K. The reverse of the 
packet, shown here with the transistor, 
carried a warning "To prevent permanent 
damage to the triode, it is recommended 
that whenever possible d.c. limiter resistors 
be placed in series with both emitter and 
collector ... Great care should always be 
taken to connect supplies of the correct 
polarity to the electrodes." 

show the advantage of a strong develop- 
ment facility, by using experience gained in 

the construction of point contact diodes to 
help in the manufacture of transistors. 
Patent number 591092, which was applied 
for in 1945, describes a method for holding 
the contact in place after construction. 
This is achieved by filling the cartridge 
with a wax -like substance which will harden 
on heating. The other patent number, 
592659, was applied for in 1941, and deals 
with the preparation of the crystal and the 
subsequent treatment of its surface. The 
germanium had to have a spectroscopic 
purity of 99.95% for good results. 

Transistor amplifiers 
The journal Audio Engineering published 
an article in August 1948 entitled "Experi- 
mental Germanium Crystal Amplifier ", 
only one month after Bardeen and Brattain's 
original letter. This described how to con- 
struct a germanium crystal amplifier -such 
was the rate of progress even in 1948. The 
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article highlights the similarity between 
point contact diodes and the type A tran- 
sistor because the construction starts with 
two diodes. They are dismantled and the 
crystal used, with the two whiskers carefully 
adjusted on the surface. Difficulty was 
experienced in finding active spots, due to 
the relatively impure crystals being used at 
that time. Manufacturers were aware of the 
need for high quality germanium. In 1946 
the first extraction plant in the United 
Kingdom was built at Brimsdown for 
Johnson Matthey for the bulk production 
of germanium and other semiconductor 
materials. 

EMITTER ___ COLLECTOR 

e ic 

BASE 

Fig. 3. Equivalent Tee circuit of a 
transistor. 

The type A transistor can be represented 
by the equivalent circuit shown in Fig. 3, 
with the following average values for its 
parameters : 

emitter resistance re = 2400 

base resistance rb = 2900 

collector resistance rc = 19,0000 

amplification factor a = 1.8 

Unfortunately the active area of the device 
is very small and hence the collector 
dissipation is only about 0.2W, although a 
power gain of 17dB with a power output of 
5mW was achieved. The small size of the 
device, however, gives it a wide frequency 
response, with an upper limit of approxi- 
mately 10MHz. It was soon noted that the 
transistor could be greatly improved by 
passing large reverse currents through the 
collector point. This technique, called form- 
ing, resulted in amplification factors as high 
as 5. This process was explained by the 
formation of a p -n hook at the collector 
which reduced the height of the potential 
energy hill at the collector, so allowing a 
considerable increase in the number of 
electrons diffusing from the collector into 
the floating p region. 

The movement of holes was thought to 
be mainly confined to the surface region but 
in 1949 J. N. Shive proved that the flow of 
charges could be through the bulk of the 
material. This was shown by constructing 
the double surface transistor, which was 
produced with germanium in the shape of 
an acutely tapered wedge, the two contacts 
being opposite each other near the thin 
edge. This transistor was developed into the 
coaxial transistor which was much easier to 
manufacture. Here the germanium was cut 
into a pill shaped cylindrical wafer with a 
dimple ground into the centre of both sides, 
so that the thickness of the centre was only 
a few thousandths of an inch. The emitter 

and collector contacts then bear on op- 
posite sides of the semiconductor in the 
dimples, and are arranged coaxially to fit 
into a cartridge. This method of construc- 
tion avoided the problem of placing two 
spring contacts within a few thousandths of 
an inch of one another. The components 
used were similar to the parts used in the 
manufacture of point- contact rectifiers. 

Junction transistors 
In 1949 W. Shockley proposed that tran- 
sistor action could be achieved with p -n 
junctions within a single crystal, thus break- 
ing away completely from the surface effects 
of point contact devices. The device was 
therefore called a junction transistor. In 
principle it consisted of a bar of single 
crystal n -type germanium, for an n -p -n 
device. In the centre of the bar was formed 
a thin layer of p type germanium as part of 
the single crystal. Ohmic non -rectifying 
contacts were attached to each of the three 
regions, the outer two being the collector 
and emitter and the centre the base. The 
method of operation is essentially the same 
as the point contact, hence the electrodes 
have the same names, although the base is 
now in the middle. The equivalent circuit 
chosen for comparison is the same one as 
used for the point contact i.e. Fig. 3 ; the 
new values for the parameters are: 

re= 250 

rb = 2500 

r, = 5 x 1060 

a = 0.95 

The amplification factor a for junction tran- 
sistors is less than unity, hence the amplifi- 
cation in common -base operation is due to 
the difference in impedance levels. A junc- 
tion transistor was developed with a p -n 
hook collector, which acted similarly to the 
point contact transistor as far as the gain 
was concerned. This was achieved by a four - 
layer p -n -p -n device, but the transistor had 
a poor high- frequency response. Little 
further work was carried out, even though 
high amplification factors were obtained. 

The first junction transistors were a great 
improvement over the point contact devices. 
Power gains of 40dB, with class A operation 
of 49% efficiency were achieved against 
23dB gain and an efficiency of 30% for point 
contact transistors. The higher power gain 
is due to the increase in the output im- 
pedance, and the almost ideal character- 
istics show that the junction transistor can 
operate close to the 50% maximum for a 
class A amplifier. Junction transistors will 
operate with extremely low input power of 
around 0.6µW. This is about one ten - 
thousandth of the power required to operate 
the point contact transistor, or one millionth 
of the power to heat the cathode of a typical 
thermionic valve. Unfortunately the fre- 
quency of operation at that time was limited 
to about 1MHz. This was due to the time 
taken for the charge carriers to diffuse 
across the base. The equivalent effect in 
thermionic valves is the transit time, that 
is, the time taken by the electrons to travel 
from the cathode to the anode. The type of 
case used by S.T.C. for an early junction 

The S.T.C. point contact transistor TP1 
appeared about the same time as the G.E.C. 
GET 1. It was soon withdrawn and replaced 
by the TS 1, a junction transistor. 

transistor is shown in the photograph. Al- 
though the TP1 device shown was a point 
contact transistor, it was made at the same 
time, and externally looks identical to the 
TS1 junction transistor. 

Several methods have been used to im- 
prove the high -frequency response of junc- 
tion transistors. The most obvious answer 
is to reduce the base width ; this is limited, 
however, by the problem of punch through. 
A second contact added to the base by 
Wallace et al in 1952 effectively reduced the 
base area and the base resistance. This in- 
creased the cut -off frequency to about 
50MHz. Further improvements were real- 
ized by advances in material technology, in 
particular by the diffusion process which 
started in 1952, and by the production of 
extremely pure silicon. The purification was 
achieved by zone refining. This process is 
based upon the relatively high rate of dif- 
fusion of impurities in the molten zone of a 
crystal, compared with the much slower rate 
in the solidification zone. The raw single 
crystal is passed slowly through a localized 
radio -frequency heating coil. The crystal 
within the coil is in the molten state, and on 
passing through the coil re- solidifies into a 
single crystal again. The impurities tend to 
remain in the molten region and therefore 
are swept to the end of the crystal. The pro- 
cess is repeated several times. The end with 
the impurities is discarded and the concen- 
tration of impurities in the main section can 
be reduced to about 10í7 atoms /cu.m. 

Field effect 
The field effect transistor experiments that 
failed were the beginning for the point con- 
tact and junction transistors. In 1952 
W. Shockley proposed a unipolar field 
effect transistor which overcame the earlier 
problems of surface states. The point con- 
tact and junction transistors are called bi- 
polar because charge carriers of both signs 
are involved. In the field effect the con- 
trolled conductance between input and 
output terminals results from changes in 
the number of carriers of one type, hence 
the name unipolar. The field effect tran- 
sistor has several advantages, the most im- 
portant being the high input -impedance. 
The input is a reverse biased p -n junction, 
and the depletion layers created control 
the conductance through the channel. The 
difference in operation is reflected in the 
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names for the electrodes, the emitter and 
collector being called the source and drain 
respectively. The controlling electrode is 
now called the gate instead of the base. It 
was not until fairly recently that the tech- 
nology needed to be able to mass produce 
these devices has been developed. In the 
meantime the junction transistor has built 
up a commanding lead. 

Circuit design 
Early work on transistor circuit design 
tended to start with a well tried thermionic 
valve circuit, and then modify it for use with 
transistors, even though the parameters are 
radically different. The grounded cathode 
triode is a voltage amplifying device with a 
high input impedance and a relatively low 
output impedance. Conversely the grounded 
base transistor is a current amplifier with 
a low input impedance and a relatively high 
output impedance. The early papers on 
transistor circuit design referred to the 
transistor's characteristics as peculiar, be- 
cause they were different to those of a valve. 
On looking further at the parameters, it was 
noted that, if the roles of current and voltage 
were changed over, the devices were similar 
enough for quantitative designs starting 
from the valve circuits. This background led 
to the circuit performance of transistors 
being less than they might have been, until 
designers began to take account of the tran- 
sistor's peculiarities and use them to advan- 
tage. One of the major advantages which 
would be unheard of with valves is the use 
of complementary circuitry, allowed by 
having n -p-n and p-n -p transistors. 

The small size and ruggedness of tran- 
sistors opened new fields and their small 
power requirements meant that the com- 
ponents used with them could be miniatur- 
ized also. The type A transistor of 1949 
occupied one -fiftieth of a cubic inch, with a 
collector voltage of 30V. In 1952 the junc- 
tion transistor could be fitted into one five - 
hundredth of a cubic inch with a collector 
voltage of 2V. Bell Telephone Labora- 
tories studied the problem of manufacturing 
complete circuit packages under an Ameri- 
can Signal Corps contract in 1952. At that 
time the package of a laboratory circuit 
model required about one -tenth the space 

A photomicrograph of an early medium 
power germanium alloy junction transistor. 
The pellet of impurity and the emitter lead 
connected to it are clearly shown in the 
centre of the picture. 

A modern germanium alloy junction 
transistor still in production at Newmarket 
Transistors. The emitter lead is in the 
foreground and the base lead at the right 
connects to a metal disc in which the 
semiconductor pellet is held. 

and power of an equivalent package built 
with thermionic valves. The importance of 
designing sub -sections of a system, which 
would be used in quantity, and manufactur- 
ing them as packages was realized from the 
beginning of the transistor's development, 
and has been a goal ever since. 

The general manufacture of transistors 
began in 1952, after Bell Telephone Labs. 
held a symposium, where they offered know - 
how to all who wanted it for the price of an 
admission ticket ($25,000). The era of the 
practical transistor had now begun. Photo- 
graphs show the construction of an early 
alloy junction and the progress achieved 
since then by comparison with a modern 
alloy junction transistor. The successive de- 
velopments to improve the parameters and 
to find transistor structures, which lend 
themselves to easier manufacture are re- 

lated in part 2 "The search for the best tran- 
sistor". The originators of transistor elec- 
tronics, J. Bardeen, W. H. Brattain and 
W. Shockley were awarded the Nobel prize 
for physics in 1956 in recognition of their 
work in the theory of semiconductors, when 
it was beginning to be recognized that they 
had not just invented the transistor, but 
had laid the foundations of the world- 
wide multi -million pound microelectronics 
industry. 

(To be continued) 
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Sixty Years Ago 

An uneasiness in the Marconi Company when 
share prices fell considerably is reflected in a 

statement issued by the company and re- 
produced in the January 1913 issue of The 
Marconigraph. It referred to opinions which had 
been expressed suggesting that "continuous 
waves would in the future supersede the spark 
system ". The announcement from the secretary 
of the comapny continued "As these statements 
and opinions are liable to mislead shareholders 
and cause them some uneasiness, I am instructed 
to inform you that Mr. Marconi himself tested 
continuous wave systems many years ago, and 
experimented with them during the greater part 
of 1907 at the Poldhu station. As a result of 
these experiments he learned the advantages 
and disadvantages pertaining to continuous 
waves, and eventually arrived at a compromise 
between the continuous wave and spark systems, 
combining the best points of both. This resulted 
in material changes in his system for long 
distance work, and new and important improve- 
ments were patented by him in 1907, which are 
mainly responsible for the progress since made 
in long -distance wireless telegraphy. These 
inventions, which materially modify the spark 
system, seem to be surprisingly little known, 
notwithstanding the lectures delivered by Mr. 
Marconi when he made statements 
relating to the use he was making of continuous 
waves, semi -continuous waves and the elimi- 
nation of the spark." 

Corrections 
L. Nelson Jones, author of the article "I.C. Peak 
Programme Meter" in the November 1972 issue, 

has informed us of an error in the specification of 
the meter. The scale marking division seven represents 
a level of + 12dBm (not 14dBm) with a peak input 
voltage of 4.38V. The undefined f.s.d. reading 
usually corresponds to around 5.37V peak. This 
calibration fault is easily corrected by changing 
the value of R to 100kí1, and Key Electronics, 
suppliers of the kit, are sending all those who have 
kits, a replacement resistor together with a copy of 
the amended handbook. 
We regret an error exists in the circuit diagram 
(Fig. 1) of the "Mobile/Portable Power Unit for H.F. 
Transceiver" published in our December issue. The 
conductor between the base terminal of transistor 
Tr, and ground should be omitted otherwise the 
catastrophic failure of this device will occur. 
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News of the Month 

New i.c. concept 
The development of integrated circuits 
from the first small devices to the latest 
l.s.i. techniques has been recorded in the 
pages of this journal over the past few 
years, and now Ferranti have added to the 
extensive range of application techniques 
available to the designer. In 1969 an 
announcement was made concerning a 
new process called collector diffusion 
isolation (c.d.i.), a technique using bipolar 
devices and an isolation technique based 
on the diffusion of isolation areas in a 
p-type substrate. First discovered by 
Murphy and Glinski of Bell Laboratories 
and reported in Wireless World, Nov. '71 
issue, it has significant advantages over 
m.o.s. since only five masking operations 
are required. A typical cross -section of 
a c.d.i. structure reveals two more 
significant features. First the power and 
earth connections are made through the 
semiconductor material itself, thus elimin- 
ating the need for multi -layer aluminiza- 
tion to provide for these connections, 
and second, all signal connections can 
be made in the single final layer of metal. 

Such a structure lends itself ideally to 

the new concept from Ferranti; that of an 
"uncommitted" logic array (u.l.a.) which 
is illustrated in the top half of the 
accompanying split photograph. The u.l.a. 
consists of 200 bipolar devices without the 
fmal metal connecting layer. From this a 
custom -built i.c. can be produced quickly 
and cheaply by adding an aluminium 
connecting layer to suit any logic design 
requirement. By standardizing the type 
and number of resistive elements and 
leaving these also in an uncommitted state, 
simple linear circuits can be additionally 
devised, thus giving greater versatility. An 
example of the appearance of the u.l.a. 
after the metal layer is applied is shown in 
the bottom section of the photograph. The 
technique is very much cheaper for short 
production runs than I.s.i., though if the 
demand should rise unexpectedly for any 
particular unit, it becomes a very simple 
matter to convert to conventional l.s.i. 
techniques. For about £1250 Ferranti can 
undertake to produce five tested prototype 
samples to a customer's own logic 
requirements, full production prices being 
from £12 to £20 dependent upon quantity. 
The value of this system lies in the fact 

ea. Logic array 
shown in an 
uncommitted for- 
mat (top) and 
after the final 
metal array has 
been added. 
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that u.l.a. slices can be stockpiled and 
small quantity runs below 100 readily 
produced at economical prices. Applica- 
tions are seen in coin vending machines 
and automatic machine control among a 
variety of others. The fmal package can be 
made available in 24, 28 or 40 pin 
moulded or ceramic d.i.l. 

Etching solution 
controls i.c. windows 
A solution to control the etching angle and 
depth of deeply etched areas in silicon 
wafers, has been developed by 
Bell- Northern, of Ottawa, Canada. Silicon 
wafers form the base material for most 
integrated circuits and normally the 
etched bottom is flat or slightly concave 
and the cross -section is often enlarged or 
cut away by lateral undercutting of the 
mask. With the new etching solution the 
sides of the etched "window" or "well" are 
substantially straight and normal to the 
surface of the main body of material. In 
addition, the profile of the bottom of the 
etched area can be varied from slightly 
convex to a situation in which the edges 
are etched into deep grooves, while limited 
etching occurs in the central portion, 
depending on the etchant composition. By 
varying the amount of arsenic trioxide in 
the etching solution (refluxing orthophos- 
phoric acid), the preferential etching can 
be varied considerably. Increasing slightly 
the quantity of trioxide will change the 
profile from concave to a centre "island" 
surrounded by deep grooves. At a certain 
point of concentration, the solution starts 
to leave the surface pitted and preferential 
etching substantially disappears. 

The deep grooving effect would lend 
itself to electrical isolation since grooves 
can be etched down to a p -type layer 
through an n -type epitaxial silicon layer. 
One of the advantages is that the wall goes 
down straight regardless of the crystal 
orientation of the silicon. Oxidation of the 
silicon wafer after the preferential edge 
etch results in the grooves being 
completely filled with silicon dioxide and 
hence provides dielectric isolation of 
adjacent devices. 

Components Board 
reorganized 
The Electronic Components Board is 
being reorganized and, with effect from 1st 
January, the constituent associations 
responsible for active electronic com- 
ponents cease to exist as separate entities. 
The two Groups of VASCA,' covering 
professional valves and tubes and 
semiconductor devices, become product 
groups of the new organization, and a 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, January 1973 7 

third product group will be responsible for 
domestic valves and television tubes, 
taking over the function of the B.V.A.t 
There will be two categories of members, 
(a) direct members, being companies 
engaged in the U.K. in the manufacture 
and sale of electronic components, and 
who are approved by the council of the 
Board, who will pay a subscription direct 
to the E.C.B. and (b) corporate members, 
who will be members of the Radio and 
Electronic Component Manufacturers' 
Federation, which will pay a block 
subscription to the E.C.B. on their behalf. 
The R.E.C.M.F. will therefore continue as 
a separate autonomous but affiliated, 
organization. The recently appointed 
chairman of the E.C.B. is Sir Ronald 
Melville. 
Electronic Valve & Semi- conductor Manufacturers' 
Association. 
t British Radio Valve Manufacturers' Association. 

London Component Show 
Space applied for at the London Electronic 
Component Show to be held at Olympia, 
for four days from 22 -25 May this year, 
already accounts for two -thirds of the 
total space available. The number of 
companies from whom applications have 
been received to date is approximately 
300. Providing an indication of the wide 
appeal of the show is the number of 
exhibitors, at present totalling over 60, 
who will be making their first appearance 
at the show. Overseas representation to 
date, approximately 20% of all intending 
participants, includes exhibitors from 
Austria, Canada, France, West Germany, 
Holland, Hungary, Italy, Switzerland and 
U.S.A. and the U.S.S.R. 

The 1973 show will be the 23rd in the 
series and the third since it went 
international. As the first major United 
Kingdom professional electronics exhibi- 
tion to be held after the formation of the 
expanded European Economic Commun- 
ity, this event should play a major part in 

stimulating and consolidating overseas 
trade. The London Electronic Component 

Latest Ferranti 
tali. chip, type 
ZN414 pictured 
here can be used 
as the basis for a 
simple t.r.f. 
receiver. Circuit 
shown provides 
70dB of power 
gain, consumes 
1 mA and with 30% 
modulation has a 
distortion of 2 %. 
The collector dif- 

fusion isolation 
process deve- 
loped by Ferranti 
is a bipolar tech - 
nique which also 
has the low -cost 
production advan- 
tage of m.o.s. i.cs - see page 526 
November 1971 
issue. 

Show is sponsored by the Radio and 
Electronic Component Manufacturers' 
Federation and is organized by Industrial 
Exhibitions Ltd. 

Thin film laser switch 
A light switch for use with lasers has been 
devised by Bell Laboratories scientists. 
The switch may be useful in future tiny 
optical circuits for placing phone calls 
and other information on a laser beam, 
capable of carrying many times more 
information than the present transmission 
media, such as wire conductors, coaxial 
cable and microwave radio links. 

The magnetically controlled switch, 
which can modulate light passing through 
a thin, single- crystal garnet film, could 
form the heart of a miniature circuit in an 

Two videophones have been incorporated in the communal aerial television system 

installed at the Teleng factory in South Ockendon. 
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optical communication system. The light 
switch measures about ' - -in across in its 
present experimental form, but could be 
made even smaller. The main components 
of the switch are a magnetic thin film of 
single crystal garnet through which the 
light is guided, and a tiny electric circuit 
used to impose the required information 
on the light beam. When a minute current 
is passed through the circuit a magnetic 
field is produced which causes the light 
beam in the film to change its polarization 
and hence the direction in which the light 
is refracted as it is coupled out of the film 
by means of a prism. Information can be 
impressed or coded on the light beam by 
switching the beam in or out of its original 
path in a controlled pattern of light pulses. 

Super heat conductors for i.cs 
The principle of heat pipe operation has 
been known for a long time but only 
recently have production problems been 
overcome, resulting in a variety of forms 
and applications. Jermyn Manufacturing 
have introduced a range of super heat 
pipes, plates and strips all working on the 
heat pipe principle. When one end of the 
pipe is heated, a fluid in the pipe 
evaporates and travels along the tube to its 
cooler end. There it condenses (giving up 
its heat to a suitable heat dissipator, such 
as a heat sink attached to the pipe) and the 
condensate returns to the hot end of the 
pipe by capillary action. A cyclic process 
is thus set -up, which will continue as long 
as there is a small temperature gradient 
between the ends of the pipe. This process 
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is efficient, with a temperature gradient 
down the pipe of 2.5 °C per foot. The main 
manufacturing problem has been the 
extreme cleanliness necessary in fitting an 
internal fine mesh "wick" to produce the 
capillary action. Super heat plates, strips, 
sinks etc, all operate in exactly the same 
way. A heat plate for example may be 
considered as a heat pipe squashed flat. 
The result of this is a tendency to equalize 
the temperature of the whole area of the 
plate (the temperature gradient across its 
surface not exceeding 0.5 °C). An 
interesting application of this high 
efficiency heat radiator has been made by 
Jermyn, who are producing flat, thin strips 
of heat conductors on which arrays of 
integrated circuits can lie to ensure 
uniform operating temperature of all the. 
devices. 

Europe's first geostationary 
satellite 

A group of major European companies, 
the Star Consortium, led by British 
Aircraft Corporation Electronic and Space 
Systems, has been awarded a new satellite 
contract by the European Space Research 
Organization following two years of 
competitive studies. The contract, worth 
£254,000, is for the detailed definition 
study of GEOS, Europe's first 
geostationary satellite. The study will last 
three months, and lead to the award of the 
main development contract to the Star 
Consortium. B.A.C. is the prime 
contractor.. GEOS is programmed for 
launch in 1976, when it will carry 
scientific experiments into geostationary 

Earth orbit 22,300 miles above the 
equator to measure d.c. and a.c. electric 
and magnetic fields and also particle 
densities and distributions. 

Giant mobile transmitting and 
receiving mast 

One of the problems associated with 
outside broadcasting is beaming signals 
clear of local obstructions. To cope with 
this problem, Eagle Engineering, of 
Warwick, have designed two 100ft masts 
to meet requirements made by the B.B.C. 
The masts are for use mainly in the 
London region and are the tallest mobile 
units in the U.K. suitable for microwave 
link. Each mast is in four telescoping 
sections. The lower pair are extended by 
the action of a hydraulic ram, the upper 
pair by means of a system of differential 
cables and pulleys. With two 4ft diameter 
microwave dish aerials and associated 
transmitters mounted on the masts - 
without the use of guy cables - the 
maximum safe operational wind speed has 
been shown to be in the order of 35 -40 
m.p.h. 

Transmitters for independent 
radio stations 

The first group of independent local radio 
stations recently announced by the 
Independent Broadcasting Authority is to 

B.B.C. local radio transmitting stations 
The following table lists transmitting frequencies, radiated power and polarization of the 
B.B.C. m.f. and v.h.f. local radio transmitting stations. Powers marked with an asterisk 
are to be increased at a later date and the carriers of several v.h.f. stations will change 
during the next few months, as indicated in the last column. In addition, the m.f. services 
at Derby and Nottingham will open later, as will the v.h.f. and m.f. service of Radio Carlisle. 

Station Metres 
m.f. 
MHz kW MHz 

v.h.f. 
kW Poln. MHz (later) 

Birmingham 206 1.457 1' 95.6 5.5 H 

Blackburn 351 0.854 1- 96.4 1.5 S 
Brighton 202 1.484 1 95.8 0.5 H 95.3 
Bristol 194 1.546 2 95.4 5.0 H 95.5 
Carlisle 397 0.755 95.6 5.0 H 

Derby 271 1.115 96.5 5.5 s 
Humberside 202 1.484 2 95.3 4.5 H 96.9 
Leeds 271 1.106 1 94.6 0.14 H 92.4 
Leicester 188 1.594 0.5 95.2 0.3 S 95.1 
London 206 1.457 20 95.3 16.5 H 94.9 
Manchester 206 1.467 1 95.1 4.0 S 

Medway 290 1.034 1 97.0 5.5 H 96.7 
Merseyside 202 1.484 2 95.8 5.0 H 

Newcastle 206 1.457 2 95.4 3.5 H 

Nottingham 197 1.520 0.5 94.8 0.3 S 95.4 
Oxford 202 1.484 0.5' 95.0 4.5 H 95.2 
Rotherham 95.05 0.01 H 

Sheffield 290 1.034 1 88.6 0.03 H 97.4 
Solent 301 0.998 1 96.1 5.0 H 

Stoke -on -Trent 200 1.502 1 94.6 2.5 H 96.1 
Teesside 194 1.546 0.25 96.6 5.0 H 
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go on the air with transmitters of standard 
design. The order, placed with Marconi's, 
is for the supply of a total of .47 trans- 
mitters; eight pairs of 1kW v.h.f. /f.m. and 
21 1kW m.f. units, two 125W v.h.f. /f.m. 
pairs and six 10kW m.f. equipments. All 
the transmitters are standard Marconi 
units and those operating in pairs will 
have automatic changeover facilities. 
From the first consideration of the com- 
mercial broadcasting network, both m.f. 
and v.h.f. coverage were considered 
essential, and all five of the designated new 
stations will broadcast simultaneously on 
v.h.f. and medium frequencies. An 
eventual total of 60 independent radio 
stations will cover an estimated 75% 
of the population of the country. 

International Apprentice 
Competition 

The United Kingdom will be sending a 
team of craft apprentices to the 
International Apprentice Competition in 
Munich during August 1973. Among the 
crafts represented in the British team will 
be industrial electronics and television 
servicing. The U.K. Steering Committee is 
now accepting entries for the initial 
selection competitions. Enquiries and 
application forms for entry may be 
obtained from Mr. C. A. Thompson, City 
of Bath Technical College, James Street 
West, Bath BA1 1UP. There is a £10 
entrance fee for each initial selection 
competitor. 

A.P.A.E. annual exhibition 

The annual exhibition of the Association 
of Public Address Engineers is to be held 
at the Bloomsbury Centre Hotel from 
13 -15th March. It opens on the Tuesday 
morning at 12.30 and closes at 6.00 p.m. 
On subsequent days the doors open at 
10.00 a.m. This year is the 25th 
anniversary of the A.P.A.E. and a num- 
ber of historical exhibits will be shown 
from the Association's collection. 
Lectures will be given at intervals in the 
City room. Tickets are available free of 
charge from exhibitors or the secretariat, 
6 Conduit St., London W 1R 9TG. 

B.B.C. exhibition 

A final "news- worthy" note is that well 
over 65,000 people visited the technical 
exhibition staged at Mullard House, 
London, to commemorate the B.B.C's 
50th anniversary. 
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Electronica in Retrospect 
An impression of this biennial exhibition 

After 63,000 visitors had visited the 
seven -day exhibition of the international 
electronic components industry, held at 
Munich in November, it closed and was 
voted a great success by most who 
participated. Held biennially, each event 
has been a little larger, a little better. The 
variety of products shown makes it 
difficult to select any particular aspect, but 
probably one of the most visually striking 
was the increasingly important part that 
light is playing in all areas of electronics. 
Evidence of this was seen on such stands 
as Jena Glaswerk Schott & Gen and 
Corning Glass, who were displaying a 
range of optical glasses and, more 
importantly, several examples of fibre 
optic applications. Light -emitting diodes 
were very much in the forefront of many 
of the semiconductor manufacturers' 
product displays and these appeared in a 
variety of colours from the commonly 
available red to yellow and green. 

Plessey, who were strongly re- 
presented in a large and elegant stand, 
were demonstrating a high brightness 
yellow l.e.d. generating 34,000 cd /m2 at a 
current of 250mA. Ferranti, showing 
products in two of the halls, were 
demonstrating their own expertise in 
producing green and red emitting GaP 
material ready for packaging into 
individual lamps or segment displays. 
Other examples of the use of 1.e.ds were 
to be found on the Siemens and Texas 
Instruments stands where a range of 
opto- electronic couplers, consisting of an 
l.e.d. and a photo -transistor sealed in a 

Typical of a large number of printed 
circuit types was this flexible version 
produced by Schoeller & Co. Electronik 
GmbH. 

common package, were shown. These 
devices find common application where a 

degree of isolation is required between t.t.l. 
systems and the ground potentials, or to 
drive s.c.rs controlling power machinery. 
Another interesting application is inclusion 
of opto- isolators in the feedback elements 
of a switching mode power supply, where 
error signals can be safely returned to the 
early stages of the control unit which may 
be affected by fluctuations originating in 

the mains supply. 
Several stands featured displays of laser 

equipment, much being designed for 
educational experimental purposes. An 
interesting application demonstrated by 
Spindler and Hoyer KG was the use of an 
optical laser measuring bench for 
improving the definition of electron 
microscope photographs. This idea 
involves the illumination of a transparency 
by a coherent light beam from a laser; the 
transmitted light then undergoes an optical 
Fourier transform followed by spot 
frequency filtering and a second transform 
to reconstitute the image. By selection of 
the spot frequency filters, definition of any 
particular aspect of the original picture 
can be improved. 

Larger display units 
A flat panel display unit shown on the 
Thomson -CSF stand attracted consider- 
able interest, as did several other products 
from this company. Called the Pavane 
panel, it is available in three principal 
forms - as a high resolution display with 
400 points per square centimetre 
(illustrated) and suitable to accommodate 
from 200 to 2000 characters, or in a 
semi -transparent form with a rear face 
available for the superimposition of 
projected images, or in a two- or 
three -colour unit of medium resolution. 
Having a high writing speed and digital 
X -Y access, the panel is also suitable for 
two -way computer "dialogue" with a light 
or electric pen. 

Also shown on the stand was a novel 
display tube with what is called a 
multi -colour penetration screen. Since the 
resolution and brilliance of conventional 
shadow mask tubes are somewhat limited 
for instrumentation applications, a new 
technique has been developed where three 
layers of material are coated on the inside 
of the tube face. These consist of two 

An example of the Pavane panel used as a 
computer terminal readout device. 

Typical of the new ideas in microwave 
integrated circuits shown at the Fair was 
this example from MESL. 
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The laser optical measuring bench made by Spindler & Hoyer 

separate fluorescing phosphors of either a 
different colour or different persistence, 
separated by a barrier layer. Low energy 
electrons of about 9keV excite the first 
phosphor but are prevented from further 
penetration by the barrier. Higher energy 
electrons (17keV) will penetrate the barrier 
to excite the second phosphor. Using red 
and green phosphors, a range of colours 
including orange and yellow can be 
produced with intermediate beam energy. 
Tubes of this type are now being made up 
to a 19in size in a variety of screen 
coatings. A similar product was exhibited 
by the M -O Valve Company on the joint 
EEV and M -OV stand. 

Liquid crystal display 
Finally on the subject of visual display, 
liquid crystals appeared in several units 
shown around the exhibition. Notable 
examples were those manufactured by the 
joint company of Swarowski -AMI and 
also by Electrovac. The last- mentioned 
company markets the cells under the 
brand name Nemocell and provides two 
versions enabling transmitted or reflected 
light to be utilized. With an operating 
voltage of 15 to 50V and a digit height of 
12mm, applications can be seen in channel 
number displays for television sets, digital 
clocks and other units where large 
alpha- numeric displays are desirable. 

Although test instruments were not 
considered to be part of the components 
exhibition, at least one complete 
oscilloscope, of rather novel design, was 
exhibited. Made by the American 
company Nicolet Instrument Corporation, 
it is called a digital oscilloscope. 
Essentially it is a low- frequency storage 
oscilloscope making use of a non -volatile 
digital memory. The advantage of this 
form of storage is that it eliminates the 
danger of difficult focus or brightness 
settings causing potential phosphor 
burning, and the signal resolution is 
extended to one part in 4096. An X -Y 
plotter output is available, giving the extra 

The Ferranti Feedraft used to automatically generate p.c. masters, i.c. masks and other 
drawings. 

facility of a permanent trace of the stored 
signal and an additional alpha numeric 
display on the screen together with a 
crosshair marker gives the time and 
voltage co- ordinates at the intersection. 

Applications for integrated photodiodes 
were to be seen on two stands, those of the 
British company IPL Ltd and Ing. Erich 
Sommer, a distributor for Reticon Corpora- 
tion of America. On both the diode arrays 
were being used to meet a number of needs 
including component measurement to fine 
limits and also a possible use in facsimile 
transmission. The IPL unit was made up as 
a line scan camera system consisting of a 
self scanned diode array mounted behind a 
custom lens assembly. A second unit called 

the driver and recharge signal processor 
unit couples to the camera and the only 
other requirement is for a d.c. supply. 
Arrays of 50 to 256 photodiodes can be 
arranged in any specified length. Reticon 
were also displaying linear arrays, but had 
extended their product range to include 
area arrays of up to 1024 diodes. 

A useful feature of the Reticon line 
scanner is that the i.c. includes the shift 
register used to operate m.o.s. switches 
which connect diodes to the video line. 

This report covers only a fraction of the 
interesting range of products at the 1972 
Electronica exhibition, which, surely, now 
ranks in importance with the Hanover 
Fair. 
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Letters to the Editor 
The Editor does not necessarily endorse opinions expressed by his correspondents 

Doppler effect in 
loudspeakers 

Perhaps I might be permitted to sum up the 
recent correspondence on Doppler effect in 
loudspeakers. 

The fact that distortion due to the Doppler 
effect exists in loudspeakers was clearly 
demonstrated nearly thirty years ago by 
Beers and Belar, who measured objectively 
the distortion from various loudspeakers 
when radiating pure tones, and showed that 
the distortion obeyed the laws they had 
predicted. Doppler distortion from loud- 
speakers has also been assessed subjectively 
by Moir, again using pure tones, this time 
in a live room, and he has shown that very 
small orders of distortion are audible, a 
figure of 0.001% being quoted for the most 
critical carrier and modulating frequency 
used. What then do we make of the state- 
ment in my previous letter that Doppler 
distortion from three differing types of 
B.B.C. monitoring loudspeaker is inaudible, 
even at their maximum rated powers, in 
spite of the fact that the distortion figures 
exceed that given by Moir? The difference 
is that I was speaking of distortion under 
programme conditions, not when using pure 
tones. It has been shown by Stott and Axon' 
that for flutter, which is just another form of 
Doppler distortion, the ear can be no less 
than 38dB more sensitive to the most 
critical combination of tone and flutter fre- 
quency than it is to the corresponding dis- 
tortion of the most critical type of pro- 
gramme at the same flutter frequency 
(5Hz), both being listened to on a wide - 
range loudspeaker in a live room. This dif- 
ference reduces somewhat to 29dB for a 
flutter rate of 50Hz which would represent 
roughly the lower frequency limit of most 
loudspeakers. These figures are enormous, 
but in fact they can be confirmed qualita- 
tively by every -day experience. If we take a 
tape machine whose flutter is completely 
inaudible on programme, record on it a 
continuous tone of 2kHz and play it back, 
the resulting frequency modulation is not 
only just audible, it is gross, thus confirming 
that there is a very large difference in the 
sensitivity of the ear to this form of distor- 
tion for the two types of signal. 

One other point should be made. In a 
given size of loudspeaker unit careful design 
will reduce the amplitude non -linearity due 

to the spider -surround combination or the 
magnetic field. No such cure is available for 
Doppler distortion. If the size of the cone, 
the frequency limits and the sound power 
are fixed, the level of Doppler distortion 
follows automatically. Curves showing the 
minimum sound levels for various size 
radiators before Doppler distortion is aud- 
ible in a 2000 Ft' room are given in a paper 
to be published, in the Journal of the Audio 
Engineering Society. 
H. D. Harwood, 
B.B.C. Research Dept., 
Kingswood Warren, 
Surrey. 

1. Stott, A. and Axon, P. E., Proc. I.E.E. Pt. B, No. 5, 

September 1955, 0. 643. 

Feedback amplifiers 
I have read with great interest the further 
letter from Mr Walker in your November 
issue (p. 520) and I would like to express my 
gratitude to him for the light which his 
analyses have cast upon the noise charac- 
teristics of feedback amplifiers, and for the 
several obscurities which he has resolved. 
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It is not in dispute that the series negative 
feedback configuration offers the lower 
noise -this is evident in practice, and is the 
reason why it is (almost) universally adopted 
in commercial `hi -fi' equipment. The nor- 
mal transistor circuit of commerce has 
however some snags, as pointed out by Dr 
A. R. Bailey', myself 2 and others. Since it is 

not in the nature of human experience that 
one ever gets anything entirely for nothing, 
even when these snags are removed by care- 
ful engineering there will still be some ways 
in which the series feedback arrangement 
(which is better in respect of input noise 
figure) is less good than the shunt feedback 
configuration (which is worse in this respect). 
I contend that these aspects are harmonic 
distortion and input (common mode) over- 
load. 

As a demonstration of the first of these 
points, to which I referred in my letter in the 
August issue as `transfer non -linearity' be- 
tween the two inputs of an operational 
amplifier, I have shown in Fig. 1 the per- 
formance of a 741 type operational amplifier 
(which has a very high -90dB- common 
mode rejection ratio, and an extremely high 
-100dB -low frequency open loop gain) 
as a simplex x 3 feedback amplifier in the 
series and shunt feedback configurations, at 
1 volt r.m.s. output. It is clear that if one set 
a target t.h.d. figure of 0.02 %, the series 
feedback system would not meet this speci- 
fication at frequencies above 2kHz because 
of common mode failure, in spite of the 
massive amount of negative feedback sup- 
posedly available. 

By contrast, in the shunt feedback 
arrangement, the measured t.h.d. does not 
worsen at h.f. because the whole of the 
amplifier element is within the feedback 
loop. The apparent fall of t.h.d. beyond 
5kHz is due to the limited h.f. response of 
the 741 acting to filter out some of the pre- 
dominantly third harmonic distortion origi- 
nating in the generator. 

In the case of the input R.I.A.A. equalizing 
circuit using a shunt feedback arrangement, 
which I described in my preamplifier (July 
1969) and was analysed by Mr Walker in 
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magnetic 
pick-up 1 p. 
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his May 1972 article, the characteristics for 
which this was optimized were low har- 
monic distortion (of the order of 0.01 %) 
and effective rumble filtration, these being 
qualities which I judged then, and now, 
to be valuable. However, as an example 
of what can be done in getting both low 
noise and low distortion with a shunt feed- 
back system, the p -n -p 'Liniac' shown in 
Fig. 2 (and Fig. 6b, Wireless World Sept. 
1971, p. 439) has a measured input noise of 
0.61./V, a t.h.d. < 0.02 %, and an effective 
noise figure of - 72dB with respect to 5mV 
input. 
J. L. Linsley Hood, 
Taunton, 
Somerset. 

I. Bailey, A. R., Wireless World, December 1966. 
2. Linsley Hood, J. L., Gramophone, February 1971, 
p. 1383. 

Peak programme meter 
One welcomes the Nelson -Jones design for 
a PPM (November issue) -for in these days 
of universal meters on tape machines (rather 
than the old magic eye level indicators, 
which could be made to behave like a 
PPM) one is often in doubt as to the mean- 
ing of wildly twitching pointers. However, 
the design could have been made even more 
useful. 

I would have thought it would have been 
comparatively easy to make the electronics 
play the part of the special ballistics of the 
specified meter. At first sight, it seems un- 
reasonable to ask the electronics to control 
the overshoot of a meter point -but, in 
fact, there is no need. Why not slow the rate 
of rise of the pointer to the point where over- 
shoot is not significant? After all, even with 
the correct movement -or the inertia -less 
magic eye -it was not possible to take any 
remedial action once the device had indi- 
cated `overload'. Really the level indicator 
is of the `oops sorry' variety, rather than the 

9V 

output to amp. 
(via rumble filter) 

`if you don't turn it down a bit it'll over- 
load'. This latter function is an interpretive 
one provided by the brain. So it matters not 
if, say, the pointer takes half a second to 
reach its indication provided it gives a 
correct indication of what happened half a 
second ago. 

Armed with such a circuit, one could then 
modify most of the flickering nasties fitted 
to tape machines today, to give an indica- 
tion that would be useful, repeatable, and 
even interpretable. Back to the bench please 
Mr Nelson- Jones! More power to your 
elbow (soldering iron ?). 

Richard Oliver, 
Denmark Hill, 
SE5 8ED. 

The author replies: 
First, I would not entirely agree that the 
PPM is an `oops sorry' device, since cer- 
tainly in many recording applications the 
recording engineer will know what is corn- 
ing either from previous rehearsal or the 
score, or both, and it was originally for this 
purpose that the new circuit was designed. 
I do, however, agree with you about the 
nasty little twitching pointers of the VU 
meters fitted to so many tape recorders, they 
make my eyes ache. 

While I agree with you that because a 
thing is well established it is not a good 
reason for continuing with it if something 
better or simpler comes up, I would point 
out that the present PPM meter movement 
is the result of many years of practical ex- 
perience both on the part of Ernest Turner 
Instruments and the B.B.C. and has passed 
the test of time and much experiment. I 

would point out that when monitoring with 
a PPM, one is not necessarily hearing the 
sound also, and a very slow meter move- 
ment would I think give a false impression 
of the sound being monitored. To make use 
of your idea for using normal meter move- 
ments it would be necessary to modify the 
circuit of my PPM unit to enable the circuit 
to retain the charge put into the capacitor 
for a period of some tens of milliseconds 

(irrespective of peak level), so that sufficient 
time would elapse before the circuit started 
to discharge in order that the meter could 
catch up. I think that the circuit compli- 
cation added by this extra would probably 
outweigh any cost saving coming from using 
a cheaper standard movement. I have not 
so far worked out the circuit modifications 
needed but an initial look leads me to esti- 
mate that the circuit complexity would 
probably be at least doubled. 

Finally I would point out that I developed 
the circuit given in the November article 
specifically to update the standard PPM, 
and not to attempt to improve the art as 
such. So sorry Mr Oliver but I shall not be 
going back to the bench to radically change 
the design just yet, as I really cannot see any 
advantage in doing what you suggest. To 
sum it up I do believe the meter needs a fast 
dynamic response to meet the needs of the 
recording and broadcasting engineer, just 
because the instrument is more than an 
`oops sorry' device-at any rate it is to the 
engineers I know. 

Sorry we don't agree on this, but please 
do not be put off trying the idea ; it will cer- 
tainly be better than the wildly twitching 
pointers to which you refer, and for appli- 
cations where you genuinely do not know 
what is coming it may help a lot. 
L. Nelson- Jones. 

Displaying phasor 
diagrams 
I was interested to read the article 'Display- 
ing Phasor Diagrams' (August issue) by 
A. R. Carruthers and J. H. Evans. As the 
author of the first article quoted in their 
references, I congratulate them on their 
design. Their article reminded me of another 
scheme I tried after writing the article they 
mention. It did not attempt to display a 
phasor diagram on a c.r.o. but to suggest 
the idea of phase difference by showing 
changes in the displacement between pips 
on a horizontal timebase when the values of 
R or C were changed in a series RC circuit. 
The simplicity of the scheme might appeal 
to some teachers. 

In Fig. 1, the output of a variac is applied 
to terminals Ti and T6. The components of 
the RC circuit are connected to appropriate 
terminals. We are concerned with three 
alternating voltages ; VsPPiy, VR and Vc. So 
that we can work with reference to a com- 
mon point, we use a 1:1 isolating trans- 
former. Each voltage is applied to a diode 
and an RC circuit ; current flows through 
the diode only when the voltage in question 
reaches its positive peak value. Whenever 
current flows through a diode, a positive 
spike is developed across R2, which is corn- 
mon to the three diode circuits. The time - 
base of the c.r.o. thus shows three spikes, 
the one on the left corresponding to the 
voltage which leads the other two. Fig. 2 
shows the timebase. 

When R1 is reduced (and the output of 
the variac is kept constant) the amplitude 
of the central pip remains constant ; the left 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, January 1973 13 

240V 
50Hz 

N 

T, 

O 

5M 

C2 i00n 

Ó o o 

5M 

C3 1O0n 

R5 5M 

100n 

Di 
EA50 

D2 
EA50 

D3 
EA50 R2 

470 

T6 

pip is reduced and the right increased. But 
a more important feature is that the dis- 
placement between pips changes in accord- 
ance with the changes in the phase angles in 
the phasor diagram. 

When the equipment was made many 
years ago, it was convenient to use EA50 
diode valves, which were plentiful just after 
the war. I suppose nowadays it would be 
more convenient to use semiconductors. As 
far as I remember, I used a 1 -10µF decade 
capacitor box for C, ; and a 500 -52 variable 
resistor for R1. To identify the spikes, each 
diode had a switch. With all switches closed, 
there were three spikes. If S1 (in the circuit 
for VS Ppi) was opened, a spike disappeared. 
We could thus relate the central spike to 
Vsuppiy. 

The simplicity of the scheme might appeal 
to some, but a warning should be given 
about its use and the method I described in 
Electronic Engineering in 1951. I must con- 
fess that in the long run I was disappointed 
at the lack of effect of these visual aids. For 
my students, they did not open gates of per- 
ception previously closed : there was a 
mysterious black box, mysteriously drawing 
diagrams on a c.r.o. which had some re- 
semblance to the mysterious diagrams in 
their textbooks. Two mysterious diagrams 
resembling one another were still mysteri- 
ous. I started experimenting with v.l.f. oscil- 
lators and with coils rotating at 6 rev /min 
in magnetic fields, in attempts to teach a.c. 
theory by slow- motion demonstrations 
(some of which have been described in 
W.W.) 

The Carruthers -Evans circuit would seem 
to be valuable basis for a laboratory measur- 
ing instrument and for a teaching aid in a 

J 

r, 

c.r.o. 

common 

College of Technology. My experience, in 
teaching a.c. theory to elementary students 
in a technical college, suggests that schemes 
for drawing phasor diagrams on a c.r.o. are 
not as effective as slow- motion demon- 
strations. But of course the two techniques 
are not exclusive ; there is no reason why we 
should not start with slow- motion (using 
centre -zero meters) and go on to phasor 
diagrams on a c.r.o. 
T. Palmer, 
Kew, 
Surrey. 

The authors reply: 
We thank Mr Palmer for his comments, 
which are clearly based on some consider- 
able experience in teaching circuit theory. 
The unit described was not intended to be 
used as the means of teaching a.c. theory, 
but as a method of reinforcing what had 
already been taught. It was used to provide 
short video -tape recording inserts in lec- 
tures to demonstrate (with the aid of a black 
box) the `dynamic' behaviour of real engi- 
neering circuits by variation of component 
values as opposed to the `static' descrip- 
tions provided with a blackboard or over- 
head projector. 

Regrettably two errors have occurred in 

d/d t 

igger 
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bistable 
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monostable 
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the diagrams. The amended form of Fig. 3 

is shown below. In the circuit of the master 
bistable we used a 25745 rather than the 
`overpowering' 2N1210. 
A. R. Carruthers 
and J. H. Evans. 

Special -purpose amplifier 
Mr Cocking's interesting article on the `long 
tailed pair' amplifier (June 1972 issue), 
raised some points on deriving the input 
resistance of such an amplifier. 

There are two main approaches to the 
problem. The first is to derive an expression 
from basic principles utilizing the diagrams 
shown in Fig. 1, and summing around the 
two emitter loops. 

Tri Tr2 

IE-IC =tra -IE/hFE 

Ic t IC 2 

ie /e 

DV RB VB 

IE/ IE2 

small signal equivalent circuit 

If VB = 0, there is no feedback and R;,, = 

AV is given by h1e +(hie /hfeRE) z 2hie. If 
IBl 
VB = AV then the open loop gain is infinite. 
This gives R. = hie+ 2hfeRT, which is ap- 
proximately the value given by Mr Cocking. 
For the case of a finite open loop voltage 

gain of AoL we put VB= AV 
\ 

1 
1 

1- AoL/ 

where ß is the feedback factor 
(this 

means 

AV 
that the input difference voltage is 1- A oLß 

giving the usual output of 
lA 

Ao 
This 

gives us 

Ren 

z 
hiel 

+2hieRT 
h¡e 

hiel 1 + RT 
hfe 1 -AOLY 

Taking the values quoted in the article with 
hie,yp = 50kí2, hfe,yp = 200 both for the 
BC107 at 100µA we derive AoL = 375 by 
the usual simplified h- parameter analysis. 
As ß = -1 /10 we have Ri = 2.84Mû. 

A much simpler approach which gives 
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good results is to assume RT is infinite. The 
resistance is then 2h1e (1- AoLß), where 2h1e 

is the resistance without feedback. This gives 
3.85Ma Then parallel with 2hfeRT to 
account for the finite value of RT. This gives 
10.8MS2 giving finally 2.83Mí2. On the 
analytic expression 

= 
2hfeRT 

hie RT 

hie 1- AoLß 

using Mr Cocking's formula of 2hnRT gives 
10.8M0, a factor of over 3 out. The value of 
865kS2 given in the article seems strangely 
amiss. 
S. Cahill, 
Queen's University, 
Belfast. 

The author replies: 
I agree that something has gone wrong with 
the figures for the input resistance of the 
amplifier discussed in my article. Unfortu- 
nately, I cannot now trace how they arose. 
It is many months since I wrote the article; 
in itself that would not matter, but my pre- 
paratory notes and numerical calculations 
for it cannot now be found. I can, therefore, 
only apologize for the numerical error. 

The important thing about the input re- 
sistance, which I did not perhaps bring out 
adequately in my article, is that it is a very 
ill- defined quantity. It depends in greater or 
lesser degree on h1e and hie of all transistors ; 

hie varies greatly from one specimen to 
another of a given type of transistor and h1e 

varies with the emitter current. As the cur- 
rent division ratio between Trl and Tr2 
depends on many factors, it follows that in 
this circuit h1C for these two transistors is 
also highly variable. 

Because of these things the amplifier 
should normally be driven by a source of 
comparatively low impedance. Alterna- 
tively, the input resistance can be defined 
by a shunt resistor (which can be the base - 
bias network of Trl) which is small in com- 
parison with the actual input resistance of 
Trl itself. 
W. T. Cocking. 

Unified dimensional display 
I was very interested in Mr Baldock's article 
`Unified dimensional display' (March 1972) 
in which he plots the dimensions of all units 
on four planes, the position of a unit on a 
plane being fixed by the L and T content of 
its dimension. 

I developed similar planes (see upper 
figure) from a flow chart after reading an 
article `What is a magnetic field ?' by J. J. 
Mathews in the I.E.E. Students' Quarterly 
Journal, June 1963. 

Mr Baldock and I have, however, aligned 
our planes in different ways. 

My alignment for the electrical units forms 
a pattern which places Q and V as shown in 
the lower figure. Q x V and I x ON represent 
energy. C represents a device which stores 
energy by the distortion of the Q distribu- 

Q plane 
M 
O plane 

ML2 
OT 

M plane 

ML2 

T2 

energy 

tion, and L a device which stores energy by 
the inertia of Q. 

Q is therefore taken as the key unit. 
Because of the method of construction, all 
other units in the pattern are fixed by the 
key unit. 

The devices may be lumped, giving a 
tuned circuit, or distributed in a line or 
volume. 

All branches of mechanical engineering, 
such as sound, satellites, gyroscopes, etc., 
are covered by two sets of four of the same 
patterns for which 

, 
the key units are: 

L (length) to powers of 0, 1, 2 and 3, and 
the same powers of L divided by T. 

For example, with key unit L° represent- 
ing radians, the devices are a twisting shaft 
and a flywheel, is replaced by the recipro- 
cal of the shear modulus of elasticity, and 
so on. 

Different units having the same dimen- 
sion will appear in different patterns; all 
devices and the dimensions of linking units 
such as mechanical impedance (R) and p 
will be different in each pattern even for the 
same material. 

Numbers are not usually associated with 
dimensions, but can be inserted into the 
patterns for particular cases. 

Only heat and temperature do not fit the 
pattern. It is known that heat x temperature 
equals energy, and as at one time it was 
thought that temperature had no dimen- 
sion, heat was equated to energy. This is 
equivalent to calling charge energy, and 
gives rise to numerous difficulties in heat 
engineering. It is now known that tempera- 
ture has a dimension, and so heat is not 
equivalent to energy. 

To make these two fit the pattern, heat 
must be a key unit with a basic dimension, 
say H ; dimension of temperature becomes 
energy /H. 

pressure 

By analogy with the Periodic Table of 
Elements a suitable name appears to be the 
Periodic Pattern of Units. After learning 
the pattern, one can perform calculations in 
any branch of engineering if one knows the 
key unit and the constants and sizes of the 
materials being used. 
D. L. Clay, 
Coventry. 

The author replies: 
Mr Clay's display system raises some in- 
triguing possibilities, but would, I suggest, 
be most readily understood by advanced 
students, although. the separate diagram 
showing E/M quantity relationships is both 
straightforward and quite comprehensive. 
But, in general, I would prefer to omit the 
diagonal multipliers between quantities in a 
fully integrated display relating several 
physical fields, since otherwise it would tend 
to become rather congested. However, I 

would like to see the proposed `periodic 
pattern of units' illustrated explicitly before 
commenting further. Another variation was 
suggested by Mr F. P. Rickard, of New 
Zealand, using M, L, T dimensions for the 
ampere, enabling both it and the coulomb 
to be displayed directly with some of the 
electromagnetic units within one plane. 

My own scheme was evolved to relate 
quantities in accordance with the SI sys- 
tem, now used exclusively in the more 
progressive educational establishments. I 
know of at least one -The Lady Eleanor 
Holles School at Hampton, Middlesex - 
which has adopted the particular format I 

described as an aid for both comprehension 
and retention of quantity relationships. 

With any display involving dimensional 
relationships, anomalies are likely to arise 
if a high level of sophistication is sought. 
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Concerning Mr Clay's difficulties as re- 
gards the incorporation of `heat' within his 
periodic pattern, I am not clear as to the 
meaning he attaches to the term. In B.S. 
3763:1970, quantity of heat is equated with 
energy and work, whereas heat capacity is 
defined as quantity of heat divided by ther- 
modynamic temperature, the latter being 
taken as a base quantity. As for charge, in 
academic circles this is regarded as analo- 
gous to mass. 

Some quantities may have the same di- 
mensional description, but differ completely 
in character. A familiar case in the mechani- 
cal field is the disparity between work and 
moment of force, or torque. Work has the 
joule as its unit, given by a force of 1 newton 
acting through a distance of 1 metre along 
its direction of application. The unit of 
torque arises when 1 newton of force acts at 
right angles to a 1 metre radius of applica- 
tion, but its unit is the newton metre. This 
conflict can be resolved by regarding torque 
as work per unit angle. Unfortunately, 
angles (plane or solid), according to B.S. 
3763, may be regarded either as dimen- 
sionally independent quantities or mere 
ratios, whichever is most convenient! 

While discussing dimensional displays, it 
is notable that with the admittance field, 
named quantities* (depicted in reciprocal 
form in Figs. 2 and 5 of the March 1972 
article) are relatively sparse as compared 
with those used in the impedance field. In 
fact, the latter has 30 dimensional positions 
directly associated with named quantities, 
as against only 12 of admittance form. As 
far as I am aware, the reciprocal of mass has 
not been given a generally accepted appella- 
tion, although the term `reciprocal mass' is 
used in the semiconductor field. So, in Fig. 5 

of my display, it would presumably be 

*Note. The quantities admittance, conductance and 
susceptance now have the unit siemens, symbol S, 
instead of the unit mho. 

acceptable to replace `1 /permittivity' by the 
description `reciprocal permittivity'. 

Some doubts have been raised as to the 
value of exploring dimensional relation- 
ships. Many are of negligible interest, but it 
is salutary to put oneself in the place of a 
scientist in, say, 1841, ten years after Fara- 
day's fundamental discoveries concerning 
electromagnetic induction. Given the di- 
mensional equality [permeability] x [per- 
mittivity] = [(slowness)2], where slowness 
= 1 /velocity, it would have appeared mean- 
ingless, yet later became of outstanding 
significance following Maxwell's mathe- 
matical prediction of the feasibility of 
electromagnetic wave propagation over a 
wide spectrum. 

Returning to the present, is it not possible 
that a relationship shown by my display 
such as [mass] x [elastance] = [(magnetic 
vector potential)21 may also hint as to the 
existence of some form of field so far un- 
observed? 
R. N. Baldock. 

Noise 
As a final comment on the colour connota- 
tions associated with random noise of 
various spectra, so clearly expounded by 
Mr H. D. Harwood in the November issue 
in reply to my earlier letter, may I now be 
credited with the origination of the term 
`black noise'? I hope this will be accepted as 
implying equal absence of integrated energy 
per cycle bandwidth ! 

R. N. Baldock, 
Harrow, 
Middlesex. 

Seeing in the dark 
I should be most grateful if I might be 
allowed some space in your columns over 
which I might trail my coat to see if some of 
the broadcasters and /or television camera 
manufacturers will jump onto it. 

Let me first make some relevant state- 
ments which I believe to be accepted 
universally. 

1. The human eye operates over a lumi- 
nance range of about 101°, but at any instant 
its operating range is much smaller, being 
well satisfied with a contrast range of about 
102, a range which the broadcasters can 
satisfy when the operating conditions are 
very favourable. The 102 range can thus 
slide over a range of about 108. 

2. Television cameras are available which 
can operate to provide this 102 range any- 
where within the 101° range over which the 
eye can operate, but whereas the gain of the 
camera can be adjusted almost instan- 
taneously, the `gain- control' of the eye has 
a time- constant of many minutes. 

3. Conditions of flicker, tube design and 
ambient lighting in the home fix the position 
in the 101° range of the eye where the 102 
range of reproduction must be located. This 
means that the `gain- control' of the eye 

operates only over a very small range when 
viewing television, but the gain control of 
the camera operates over a very wide range 
from shot to shot. For instance when cutting 
from say a shot of a brilliantly lit interior to 
one of a dark alleyway the two peak bright - 
nesses of the reproductions are similar, in 
the latter case the peak brightness typically 
being provided by a street lamp and occupy- 
ing only a small proportion of the picture 
area. 

4. The human eye possesses a high degree 
of acuity to luminance changes under con- 
ditions of high luminance but a low degree 
of acuity under conditions of low lumi- 
nance. 

5. The human eye is colour conscious only 
under conditions of high luminance, every- 
one being colour -blind under conditions of 
low luminance. 

Having stated the premise upon which 
my queries are based, I would now like to 
ask the broadcasters /manufacturers two 
questions. The first is based upon 4 above. 
Should there not be a succession of low - 
pass filters of successively lower cut -off fre- 
quency brought into circuit as the camera 
gain control is advanced? The second is 

based upon 5 above. As the gain control is 

advanced should not the gain of the chromi- 
nance channel be reduced relative to that of 
the luminance channel? 

If these conditions are not met, then it 
would appear that when viewing scenes 
which are shot under conditions of low 
luminance the viewer will be presented via 
the television channel with information 
which he would not see under conditions of 
direct viewing of the scene, and thus the 
reproduction appears to be unnatural. 

I should be pleased to hear or read of any 
fallacy in my argument. 
Roy C. Whitehead, 
Polytechnic of North London, 
London N7. 

Power supply units - 
a plea 
May I please make via your columns an 
appeal to the manufacturers of stabilized 
power units? 

The normal commercial unit carries a 
moving -coil meter and a meter switch which 
is marked VOLTS /AMPS. The switch is 
nearly always used in the VOLTS position 
but occasionally someone moves it to the 
AMPS position and leaves it there. On the 
next occasion that the unit is used, the user, 
accustomed to having the meter set to the 
VOLTS position, turns up the amplitude 
control in an endeavour to produce the 
expected meter deflection. If the load im- 
pedance is high he will probably destroy the 
load before realising his error. (No, I have 
not blown up any i.cs, yet!). 

The solution would appear to be the use 
of a switch which has a locking action in the 
VOLTS position and is nonlocking in the 
AMPS position. 
Roy C. Whitehead, 
Polytechnic of North London, 
London, N7. 
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An Electronic Turntable 

The London Audio Fair can usually be reckoned to produce one or two innovations. Unique 
among those shown this year was an electronically controlled parallel tracking turntable pro- 
duced by Bang and Olufsen, of Denmark. 

The photograph, which shows the Beogram 
4000 with its top covers removed, illustrates 
some of the more basic details of the deck 
itself. Most significant is the use of a tan- 
gential arm which moves the pickup cart- 
ridge in a straight line from the edge to the 
centre of the record. Using such a system 
-not new in itself -has produced a num- 
ber of advantages which have not only 
permitted the use of a semi -automated 
electronic control unit, but also improved 
the potential reproducing performance of 

the unit. Inherent in the design of a con- 
ventional arm is the difference in tracking 
angles with respect to the groove tangent, 
made by the reproducing and recording 
styli. In an effort to reduce this error to a 
minimum, the conventional reproducing 
arm is bent at an angle; however, this gives 
rise to a mechanical reaction producing a 
force which drives the stylus against the 
inner face of the record groove. Some form 
of compensation, known as bias, is applied 
to balance out this force but it is an ex- 

The interior of the B & O 4000 showing the parallel tracking arm and its slide carriage. 

+6v 

77" 

tremely difficult factor to accurately nullify 
and thus most systems are somewhat of a 
compromise. In adopting the tangential 
arm, the need for bias compensation is 

eliminated since the arm can be made 
straight and thus does not produce any side 
thrust. In addition, because the reproducing 
stylus is made to track in precisely the same 
fashion as the cutter, distortion can be 
reduced. 

Two arms are carried on a "slide" which 
runs on two rails and is driven through a 
worm gear by a small servo motor. One of 
the two arms contains a lamp and photocell 
which serve to detect the edge of the record 
as the slide moves across the turntable. 
Since the turntable itself consists of a 
polished metal surface broken with radial 
black plastic spokes, the detected reflection 
produces a varying output from the photo- 
cell rather than the steady signal resulting 
from the reflection off a disc surface. In this 
way there is no chance of the stylus being 
lowered onto the turntable platter itself, in 
the event of the machine being started 
without a record being loaded. Two states 
can thus be generated by the detector arm 
sensor : an alternate shift of level indicating 
no record, and a d.c. level indicating the 
presence of a record. 

A second sensing system is fitted to the 
pickup arm. This provides an output 
indicating angular errors in the position of 
the arm. As the stylus is carried across the 
record by the groove, of necessity the slide 
must be moved in sympathy to keep the 
arm at an exact tangent to the groove. 
Attached to the horizontal arm pivot is a 

111--1 Tr16 

rr,7 
Ir1 

Tr19 

Fig. I. Detector arm servo ampl fier. This circuit produces a two -state output to drive the control switching logic. 
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small shutter above which is fitted a small 
lamp and below, to each side, a photocell. 
Any deviation of the arm from its correct 
tangential position will partially obscure 
one or other of the photocells, producing an 
unbalanced output from the sense system 
which can then be used to operate the servo 
control and the motor to correct the situa- 
tion. Using such an arrangement ensures 
that angular error in the arm is less than 
0.04 °. 

Servo control circuits 
The output of the photocell sensor in the 
detector arm is fed via a capacitor to the 
base of transistor Tr14 (Fig. 1) which is d.c. 
biased. Since the output from the photocell 
has a frequency of 13 -18Hz with no record 
present, it is easy to differentiate between 
this and a spurious signal generated by, say, 
the flicker of a mains driven room light. 
Such a selection is in fact achieved by the 
use of a notch filter between Tr14 and 
Tr15, tuned to 100Hz. After integration of 
the signal from Tr, 5 by the emitter resistor 
and capacitor of Tr16i the level obtained is 
applied to the base of Tr17, turning it on and 
drawing its collector voltage down to near 
OV. This in turn switches on both Trls and 
Tr19 giving a low (0V) output from the 
sensor amplifier. Since the presence of a 
record beneath the detector arm produces 
a d.c. level from the detector, the capacitor 
at the base of Tr14 prevents any change of 
level at the first transistor and the circuit 
remains inactive, thus giving a high (6V) 
output. 

In the event that the lamp becomes 
defective in the detector arm, two addi- 
tional transistors, Tr12 and Tr13 are used to 
provide a logic output which is dependent 
upon current flow in the lamp. If the lamp 
fails, the control logic circuits prevent the 
arm being lowered. 

The servo control of the arm slide is 
equally sophisticated and is described with 
reference to Fig. 2. By using a d.c. servo 
motor, a differential drive circuit can be 
used throughout, and although the motor 
can be driven at high speed with the pickup 
raised, this description of the circuit opera- 
tion will be confined to the normal groove 
tracking mode. When the arm is in the 
lowered position the 24V supply is con- 
nected via contacts to the two photocells; 
these in turn operate the two servo power 
amplifiers and a voltage of about 12V 
appears at each side of the motor. If the 
pickup arm moves towards the centre of 

servo 

+ 24V 

OR3 OR4 

110 servo -motor 
Fig. 2. Block diagram of the servo control 
from the photo -detectors used to sense 
angular errors in the arm. 

Fig. 3. The circuit used to 
generate the logic signals 
for end -of- record 
operation. 

the record photocell OR3 receives a greater 
light level than OR4, throwing the circuit 
out of balance and causing the servo to 
drive the slide until the balanced condition 
is reached. Additional circuitry provides for 
automatic arm raising should manual track- 
ing be required by the operation of one of 
the turntable controls. 

End -of- record sensing is also tied in with 
the servo motor control since in the original 
design concept it was felt that mechanical 
techniques would have placed a strain on 
the stylus. In addition, since there is no 
recognized standard for the diameter of the 
last groove on a record, some method was 
needed which did not rely upon this 
parameter to signal the restoration of the 
slide to start position. Fig. 3 shows how 
this was achieved. When the stylus tracks 
the last groove of the record, the mechanical 
contact MV will have been operated by the 
slide position to connect the servo motor to 
the sense transistor Tr24. Due to the rapid 
increase of pitch in the run-off grooves of 
the record, the voltage driving the servo will 
be unusually high, thus turning on Tr24 and 
Tr23. Transistor Tr22 is in turn operated by 
the increase in voltage across its bias 
resistor and thus a logic low is produced 
to operate the "arm raise" system. In the 
event of a manual "fast inward track" being 
ordered by the operation of one of the turn- 
table controls, the collector of Tr25 is held 
high and thus diode D4 blocks the base 
current of Tr23 to prevent premature setting 
of the restoration logic control. 

Logic control system 
Devising the logic control for the turntable 
must start with an analysis of the various 
operations required to operate the deck. 
Since a certain amount of manual control 
can be exercised from switches actuated by 
pressure plates on the top panel, the 
commands issued by these will be listed first. 
1. Turntable speed. The turntable will 
revolve at 331 r.p.m. in the absence of any 
commands to the contrary being issued by 
either a speed selector switch, or an auto- 
matic decision based on record diameter 
being taken by the detector arm logic. The 
higher speed of 45 r.p.m. can also be 

selected from a manual switch. In the évent 
that 33A r.p.m. is selected by manual con- 
trol and the record is intended to be played 
at 45 r.p.m., the unit will not automatically 
correct, but will remain at the lower speed 
until a second manual command is made to 
alter speed. 
2. Ann lift. This can be initiated at any point 
during the playing of a disc. 
3. Ann lower. Used when lowering the stylus 
into a preselected groove. The logic circuits 
bar lowering the arm onto anything but a 
disc. 
4. Fast and slow track in. These commands 
are initiated by a two -pressure switch, light 
pressure for a slow tracking motion, heavier 
pressure for a faster tracking. In the event 
that this command is initiated when the arm 
is lowered, the arm raising control is 
operated first. 
5. Fast and slow track out. A similar two - 
pressure switch is used here and also pro- 
vision is made for automatic arm raising 
before the tracking commences. In addition 
if the arm is tracked out to the normal rest 
position, the turntable is automatically 
turned off. 

The next consideration is the automatic 
commands that need to be generated. These 
are: 
1. Track in (fast). When the turntable is 
started by pressing the `on' switch, the arm 
slide will track in until the edge of a record 
is found by the detector. 
2. Arm tracking stop, arm lower. This corn - 
mand is initiated by the detector logic on 
finding the edge of the record. 
3. Groove tracking mode. The servo is 
driven under the command of the servo 
amplifier and logic commands are not used. 
4. End of record, arm lift, fast track to rest 
position, turnoff. This sequence is started by 
the voltage sensor connected to the servo 
motor. 

These control functions are all under- 
taken by a number of i.cs connected to 
provide six flip -flops, a wired -OR and three 
single wired gates. Unfortunately lack of 
space precludes describing the switching 
techniques employed in this novel turn- 
table, suffice it to say that this is probably 
the most complex to appear on the market. 
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Circards 4 
A.C. Measurements 
Introducing the fourth set of Circards on peak, mean and precision 
rectification 

by J. Carruthers, J.H. Evans, J. Kinsler and P. Williams* 

Measurement of direct voltages is straight- 
forward. A moving -coil meter has good 
linearity of deflection against direct current 
in the meter, and the use of parallel and 
series resistors (shunts and multipliers) 
allows such meters to give full -scale readings 
to cope with a wide range of voltages and 
currents. For very small direct voltages and 
currents, d.c. amplifiers may be interposed 
between source and meter, and such ampli- 
fiers may also be used to optimize the input 

*All with Paisley College of Technology. 

r\J 

1 

5 

resistance of the system, i.e. to minimize 
loading effects. 

For a.c. signals the biggest difficulty can 
be deciding which parameters of the signal 
to measure -mean, peak or r.m.s. for 
example. The issue is further complicated by 
the need to cope with a range of frequencies 
so broad that, for example, techniques 
suitable for high- frequencies result in im- 
possibly long measurement times at very 
low frequencies. 

There is a dearth of sensitive, accurate 
and low -cost types of meter movement 
capable of responding directly to a.c. ; 

2 

6 
Fourth set of Circards illustrates techniques of peak, mean and precision rectification. 
Half -wave, 1 and 2, and full -wave circuits, 3 and 4, can be used to give either mean or peak 
measurements. Errors due to diode voltage drops can be reduced by putting the diode in a 
feedback loop, 5, but use of an ampler limits hf accuracy, avoided by using a simple 
amolifter. 6. with bridge rectifier /meter in the feedback path. 

moving -iron instruments for example re- 
quire much higher power for a given 
deflection than moving -coil instruments of 
comparable quality, while the deflection is a 
non -linear function of the current being 
measured. Hence in most cases the a.c. 
waveform is first processed in such a way 
that a reading may be obtained on a d.c. 
meter, which reading is proportional to a 
desired parameter of the waveform. A basic 
process employed is that of rectification, 
where the output voltage (or current) is 
limited to one polarity regardless of the 
input. 

Half -wave rectification (Fig. 1) gives an 
output which is ideally equal to the input 
when the latter is positive, and an output 
which is zero when the input is negative. The 
ideal diode would pass zero current for all 
conditions when the anode is negative with 
respect to the cathode, and have zero p.d. 
when the polarity is reversed. In practical 
circuits, while the former ideal is closely 
approximated to by modern silicon diodes, 
the diode p.d. in conduction is around 0.5 to 
0.8V. The output waveform becomes pro- 
gressively more distorted as the amplitude 
of the input voltage is reduced, and for 
inputs below one volt the output is neglig- 
ible, i.e. accurate rectification is particularly 
difficult at low amplitudes. Some improve- 
ment is possible by the addition of a second 
diode biased in such a way that the rectifying 
diode is brought to the edge of conduction 
prior to the appearance of a signal. 

If a moving -coil milliammeter is placed 
in series with the load resistance, then the 
meter current becomes proportional to the 
average value of the half -wave rectified 
voltage, provided the frequency is high 
enough to overcome needle vibration. Such 
a reading is half that due to a full -wave 
rectified voltage for symmetrical waveforms 
such as sine, square and triangular waves. 
An average reading may also be obtained by 
feeding the rectified voltage through a low - 
pass filter to eliminate the a.c. component. 
Such a modification is necessary where the 
direct voltage is to be monitored by a 
digital voltmeter, to provide a digital read- 
ing of the mean value of the rectified input. 

A direct voltage may be obtained directly 
as in Fig. 2. The capacitor charges on each 
positive peak of the input, losing some of 
that charge between peaks into the resist- 
ance of any load. To minimize such losses 
and make the output a more accurate 
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measure of the repetitive peak input voltage, 
the time -constant is made much longer than 
the period of the input signal. Too great a 
ratio will not allow the capacitor voltage to 
decay sufficiently rapidly to observe any 
decay in input peak voltage that may occur 
during the measurement. Again real diodes 
introduce a forward -voltage drop that 
mitigates against accuracy for small inputs. 

Full -wave rectification is necessary where 
the negative and positive portions of the 
wave may be different. A secondary advan- 
tage can be that for symmetrical waves, a 
full -wave peak detector has its capacitor 
charge restored twice per cycle, i.e. the time 
for discharge and hence the ripple is 
approximately halved. As for half -wave 
rectifiers, the full -wave circuits could be 
used for indicating mean or peak values. 
(The latter would indicate only the largest 
peaks for an unsymmetrical signal.) 

Two methods are available. Bridge recti- 
fication as in Fig. 3 requires four diodes to 
channel current through a load in a given 
direction regardless of the polarity of the 
applied potential. Alternatively, the pro- 
vision of equal but anti -phase drives to a 
pair of diodes again gives single polarity to 
the load with each diode contributing on 
alternate half cycles -Fig. 4. The anti -phase 
voltage may be provided by a transformer 
or by an inverting amplifier. 

In the above the assumption has been 
that the rectified waveform would be 
applied to a measuring device such as a 
moving -coil meter. Waveform distortion 
short of that causing significant meter 
reading error is then unimportant. Where 
it is required to retain full information on 
the rectified waveform then a precision 
rectifier has to be devised, i.e. one in which 
the rectification process is not burdened by 
the large errors due to diode voltage drops. 
Placing the diode(s) in the feedback path of 
an amplifier allows the effect of the diode 
p.d. on the output to be reduced by any 
desired amount. 

Fig. 5 shows one version of a precision 
half -wave rectifier in which, for positive 
going inputs, the amplifier output is driven 
positive until it causes the diode to conduct 
and forces the output voltage to equal the 
input (or rather to differ from it by a very 
small p.d. which includes the amplifier offset 
voltage and a small contribution given by 
the diode p.d. divided by the amplifier open - 
loop gain). 

The basic circuit shown meets the preci- 
sion requirements, and in addition mini- 
mizes source loading while being capable of 
supplying normal operational amplifier 
currents to the load. Many variations are 
possible leading to : precision half- and full - 
wave circuits, alternatively known as 
absolute -value circuits ; precision peak de- 
tectors and mean -reading circuits. 

The use of amplifiers imposes a limit to 
the upper frequency of operation, which 
limit is accentuated by the non -linear nature 
of the circuitry, e.g. the amplifier slew -rate 
limitation defines the minimum time taken 
to switch the diode from its non -conducting 
to conducting state. The precision of the 
rectification process is more difficult to 
achieve at higher frequencies and many 
circuits accurate to a few millivolts at 

100Hz are seriously in error at 10kHz. 
Similar limitations are apparent in any 
negative feedback system having non -linear 
elements in the feedback path. 

For very high- frequency applications one 
solution is to construct suitable high - 
frequency amplifiers of standard design and 
incorporate a bridge rectifier /meter com- 
bination in the feedback path. The simpler 
designs using the minimum number of 
transistors are based on circuits such as the 
d.c. feedback pair of Fig. 6 with the meter 
circuitry either between Tr2 collector and 
Tr i emitter, or between Tr2 emitter and 
Tr i base. Alternating- current coupling of 
the input signal is then necessary as the 
direct input voltage cannot be zero in this 
circuit. The method can be extended to 
multi- transistor circuits and the feedback 
network can be located to increase or 
decrease the input impedance. The lowest 
frequency of operation is dictated by the 
largest value of capacitors used, and by the 
degree of damping of the meter movement. 

To extend the frequency downwards, 
peak detection is usually used, i.e. with a 
large capacitor to store the peak voltage and 
minimal discharge current for the period 
between peaks. 

At very low frequencies (41 Hz) an 
alternative method is the use of an integrator 
during a single complete half -cycle or cycle 
with separate measurement of the time to 
allow determination of the mean value of 
the waveform during that cycle. 

The amplitude of an a.c. waveform is 
most frequently quoted in r.m.s. (root mean 
square) terms, i.e. the instantaneous voltage 
or current value is squared, the mean value 
over a complete cycle (or half -cycle) is taken 
and the square root of that mean value is 
obtained. It is the r.m.s. value of a voltage 
that allows calculation of the mean power 
dissipated in a resistive load, as the power 
in a resistive load due to an a.c. waveform of 
Vin r.m.s. terms is identical to that due to a 
direct voltage of V. 

It is common for instruments which truly 
measure the mean rectified or peak values 
of waveforms to have scales calibrated in 
terms of the corresponding r.m.s. value for 
a sine -wave. Hence for non -sinusoidal 
waveforms the readings fail to give a correct 
measure of either r.m.s., mean or peak, 
except where power measurements are 
concerned, e.g. power fed to a loudspeaker. 
There is considerable advantage in calibrat- 
ing the instrument directly in terms of the 
parameter measured, though this set of 
Circards includes examples of instruments 
which incorporate such form factors. True 
r.m.s. meters are a very different matter. 
Three common classes depend on 

thermocouples generating an e.m.f. de- 
pendent on the power dissipated in a 
load 

non -linear amplifiers approximating to 
square -law characteristics where the 
output can be averaged to give a mean - 
square reading. A second squaring 
circuit in the feedback path of a follow- 
ing amplifier gives a square -root action 

multipliers in which the output is 
proportional to the product of two 
inputs ; if the voltage to be measured is 
simultaneously fed to both inputs, the 
output is again proportional to the 
square of the input. 

The first method is applied to r.f. signals 
where the power available is sufficient, and 
where the use of amplifier /rectifier com- 
binations would introduce errors because 
of frequency limitations. It is a specialized 
field and depending as it does largely on the 
transducer is not covered in this series. The 
second method requires careful control of 
the non -linear characteristics for high ac- 
curacy to minimize all terms other than 
second -order; the networks are often ob- 
tained as ready -made units from the makers 
of instrumentation amplifiers. Methods 
using the square law characteristics of 
f.e.ts belong to this general class. 

The third method can be achieved by 
using the logarithmic characteristics of 
semiconductor p -n junctions and by com- 
bining several junctions so that their p.ds 
may be added and /or subtracted functions 
of the form (log Vi + log V2 - log V3 - log V4) 

may be obtained, i.e. outputs dependent on 
Vi V2 V3 V4. These circuits can be made the 
basis of multipliers, or for Vi = V2 = V, 
and V3 = V4 = constant, a square -law cir- 
cuit results. A practical example is included 
that allows a meter reading proportional to 
the mean square of an alternating voltage, 
i.e. a meter that can be calibrated linearly in 
terms of the power delivered by that 
voltage to a given load. 

How to obtain Circards 
Order Circards by sending remittance 
(£1 per set, postage included) to 
"Circards" Wireless World, Dorset 
House, Stamford Street, London SEI 
9LU, indicating which sets you are 
buying: No. 1, "Basic active filter "; 
No. 2, Comparators and Schmitts "; 
No. 3, Waveform generators "; or No. 4. 

The Circard concept was outlined in 
the October 1972 issue. Introductory 
articles to Circards are published each 
month in Wireless World. 
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High-standard Low -frequency Source 

A portable instrument incorporating an i.c. phase -locked loop and 
utilizing the B.B.C. 200kHz Droitwich transmission 

by J. M. Osborne* 

The instrument described here was built 
as an exercise to evaluate the potentialities 
of the phase -locked loop for the reception of 
a frequency standard. The instrument con- 
sists of a phase- locked loop i.c. stage 
followed by a chain of i.c. dividers as shown 
in Fig. 1. The p.l.l. stage is locked to the 
200kHz carrier of the B.B.C. Radio 2 trans- 
mitter at Droitwich. The carrier frequency is 

maintained to an accuracy of ±5 in 101°. So 
long as lock is held, this sets the standard 
for the instrument. 

The main use for this instrument would 
be the calibration and standardizing of 
audio oscillators, signal generators and as 
a source of clocking pulses. The pulses 
could be used for timing watches; ticks 
picked up by a microphone on one trace 
of a c.r.o. display compared with pulses 
from the instrument on another trace would 
enable a watch to be set precisely and 
quickly. With a little modification this type 
of instrument could operate the gate on a 
frequency meter. In this application, with a 
digital counter, the accuracy should be 
better than with an instrument using a 
crystal oven. 

Circuit 
A block diagram of the phase -locked loop 
system" is shown in Fig. 2. The 200kHz 
signal is fed from a ferrite rod aerial to a 
phase comparator together with the output 
of a local voltage controlled oscillator 
(v.c.o.). The comparator output voltage, 
which depends in magnitude and polarity 
on the relative phase of the inputs, is filtered, 
amplified, limited and used to control the 
v.c.o. frequency in such a sense as to bring 
it into lock with the signal from the aerial. 
Thus the v.c.o., whose output is a square 

`Westminster School, London 

output 

Fig. 1. Block diagram of the low frequency 
source. 

r.f. input 

comparator low -pass 
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Fig. 2. The main functions of the NE561B phase locked loop i.c. 
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Fig. 3. The circuit of the p.l.l. stage. 
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Fig. 4. Coil winding for the ferrite rod aerial. 
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Fig. 5. The decade dividers showing the 
arrangement of the multiplier switch, 
decade selector switch, output gate and the 
l.e.d. indicator. 

wave, ideal for operating t.t.l., runs at 
exactly 200kHz. 

As the required r.f. input is small, 1 to 
10mV being suitable, no amplification is 
needed in areas receiving a large signal from 
Droitwich. The pick -up by the ferrite aerial 
under typical conditions in London is 
adequate to provide lock, but an amplifier 
might be needed at distances over 150 miles 
from the Droitwich transmitter. A domestic 
transistor radio tuned to the l.w. Radio 2 
programme gives a rough indication of 
signal strength in a building. 

The p.l.l. i.c. used (Fig. 3), a Signetics 
NE561B, has a balanced input of about 
4k02 impedance. This would be an unsatis- 
factory load for the aerial and so a coupling 
coil is used to match it to the p.l.1. The coil, 
being free of earth, does not interfere with 
the internal bias arrangements of the inte- 
grated circuit. Litz wire is used in the final 
version of the aerial coil, the dimensions 
being given in Fig. 4. Winding over the 
whole length of the ferrite rod gives the 
maximum pick -up. The complete aerial is 
contained in a 1 -inch Paxolin tube which 
also serves as a handle. It is retained by 
Paxolin sheet about 2 inches above the 
aluminium box which contains the rest of 
the instrument. The coupling coil leads and 
earthy end of the tuning coil enter one end of 
the box while the live lead from the coil 
enters from the other. The trimmer and fixed 
tuning capacitor are just inside the box at 
this end remote from the p.1.1. This mini- 
mizes stray pick -up from the v.c.o. which 
could interfere with the lock. 

The other components associated with 
the p.1.1. are a 0.01µF low -pass filter, a 
1.8nF timing capacitor of the v.c.o. which 
sets the free running frequency at approxi- 
mately 200kHz, and a potentiometer for 
fine tuning of the v.c.o. by adjusting the 
potential of pin 6. The v.c.o. output from 
pin 5 is about 0.6V pk -pk and 6.5V above 
chassis. For interfacing with t.t.l., it is 
convenient to use capacitor coupling to a 
transistor switch. The transistor is a Fer- 
ranti ZTX 108B. 

o 0 0- 

o -0 
6----o 

I 0 
10kHz 

0 
o o 

0- 
o o 

-o 0 
o 0- o o 

li--o 0 

o o 

O 
1kHZ 

+5V 

O O 
100Hz 

1 

Setting up the p.1.1. 
There are two preset controls, an aerial 
trimmer and the v.c.o. fine tune potentio- 
meter. A transistor radio near the instru- 
ment will pick up stray radiation from the 
v.c.o. If the aerial coil is disconnected or 
substantially detuned to avoid locking, the 
free running frequency can be made to beat 
with Radio 2 by adjusting the potentio- 
meter. This is set for a low audio beat note. 
Next, with the aerial connected, the trimmer 
is adjusted until the loop locks, as evidenced 
by the abrupt change to zero beat. The 
aerial should now be turned until the lock is 
just lost. Further adjustment of the trimmer 
may result in the lock being regained. By 
repeating this process, optimum tuning can 
be obtained. 

The dividers 
The phase -locked loop is followed by a 
chain of SN7490 decade dividers. Switches, 
which should be break -before -make types, 
then select the required output. The first 
switch (Fig. 5) operates on the second 
divider to select x 1 (straight through), 

2, or - 5. As the first i.c. divides by ten, 
the switch selects 20kHz, 10kHz and 4kHz. 
The switch positions are marked x 2, x 1 

and x 0.4. The other switch selects succes- 
sively from the rest of the chain and is 
marked 10kHz (straight through), 1kHz, 
100Hz and so on. To square up the output of 
the dividers a simple gate is incorporated 
(part of an SN7400) before the output 
terminal. Another gate in parallel drives an 
l.e.d. as an indicator lamp. This can be seen 
to flash at 10Hz and less. While this indi- 
cates that the dividers are functioning it 
does not necessarily imply that the p.1.1. is 
locked. 

Construction notes 
A 16 -pin d.i.l. socket for the p.1.1. and all 
other i.cs and components may be soldered 
to two strips of Veroboard, which are 
supported on the switch and battery wires. 
The circuits and batteries are contained in 
an aluminium box, and the 18V at IOmA 

SN 7400 

O Hz 

2k 

I.e d. 

output 

The prototype low frequency source, 
showing controls and ferrite rod aerial used 
as a handle. 

supply comes from two PP7 batteries on one 
side of the box while the t.t.l. i.cs are pro- 
vided with 4.5V at 150mA by a single 126 
battery. Strictly the t.t.l. requirement is 5V 
but they work happily on 4.5V provided the 
battery is replaced before the voltage on 
load drops to 4V. 

References 
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2. T. D. Towers, 'Elements of Linear Micro- 
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1973 Conferences & Exhibitions 
Further details are obtainable from the addresses in parentheses 

LONDON 
Feb. 26-Mar. 2 Bloomsbury Centre 
Seminex 
(Evan Steadman and Partners, 4 Lyewood Common, 
Withyham, Hartfield, Sussex) 
Mar. 13-15 Savoy Place 
Satellite Systems for Mobile Communications 
and SurveWance 
(I.E.E., Savoy Place, London WC2R OBL) 
Mar. 13 -15 Bloomsbury Centre Hotel 
Sound 73 
(Assoc. of Public Address Engineers, 6 Conduit St, 
London WIR 9TG) 
Mar. 22 & 23 Royal Garden Hotel 
Man Made Memories 
(Mrs. Rosemary Willson, Mercury House, Waterloo 
Road, London SEI) 
Mar. 27 -29 Imperial College 
Ultrasonics International 

(Ultrasonics, 32 High Street, Guildford, Surrey) 
Mar. 28 -Apr. 1 Excelsior Hotel 
Sonex Audio Exhibition 
(Federation of British Audio, 31 Soho Sq., London 
W IV 5DG) 
Apr. 9 -13 Earls Court 
Physics Exhibition 
(Inst. Physics, 47 Belgrave Sq., London SW1X 8QX) 
Apr. 9-13 Earls Court 
LABEX International 
(U.T.P. Exhibitions, 36 -37 Furnival St., London 
EC4A 1JH) 
Apr. 25-27 Chelsea College 
B.A.S. Spring Meeting 
(British Acoustical Society, 1 Birdcage Walk, 
London SW1H 9JJ) 
May 22 -25 Olympia 
London Electronic Component Show 
(Industrial Exhibitions, Commonwealth House, 
New Oxford St, London WC IA 1PB) 
June 5-8 Earls Court 
International Marine Exhibition (IMEX) 
(Brintex Exhibitions, 3 Clements Inn, London 
WC2A 2DB) 
June 5 -8 Earls Court 
International Marine and Shipping Conference 
(IMAS) 
(Institute of Marine Engineers, 76 Mark Lane, 
London EC3R 7JN) 
June 25 -29 Royal Lancaster Hotel 
Film '73 
(Paul D. McGurk, B.K.S.T.S., 110-112 Victoria 

House, Vernon Place, London WC1B 4DJ) 
Oct. 1 -3 Savoy Place 
Organization and Management of Computer Based 
Control and Automation Projects 
(I.E.E., Savoy Place, London WC2R OBL) 

Oct. 22 -27 Olympia 
Audio Fair 
(International Audio Festival & Fair, Dorset House, 
Stamford St, London SEI 9LU) 
Oct. 23 -25 Savoy Place 
Radar - Present and Future 
(LEE., Savoy Place, London WC2R OBL) 
Nov. 12 -14 Savoy Place 
Digital Instrumentation 
(I.E.E., Savoy Place, London WC2R OBL) 

BIRMINGHAM 
July 10-12 University of Birmingham 
Video and Data Recording 
(I.E.R.E., 9 Bedford Sq, London WC I B 3RG) 

Sept. 16-22 University of Aston 
Switching and Signalling in Telecommunications 
(I.E.E., Savoy Place, London WC2R OBL) 

BOURNEMOUTH 
Apr. 11 -14 The Pavilion 
Marketing Communications Tomorrow 
(Electromation Exhibitions Ltd., Cleveland House, 
344A Holdenhurst Road, Bournemouth) 

BRIGHTON 
Jan. 9 -11 The Metropole 
Componex 
(Evan Steadman and Partners, 4 Lyewood Common, 
Withyham, Hartfield, Sussex) 
Apr. 5 & 6 University of Sussex 
European Co- operation in Research and Technology 
(Research and Development Society, 47 Belgrave Sq, 
London SW1X 8QX) 
June 19-21 The Metropole 
Microwave 73 
(Microwave Exhibitions and Publishers Ltd., 21 

Victoria Rd, Surbiton, Surrey) 

CAMBRIDGE 
Apr. 2-4 The University 
Computer Aided Control System Design 
(I.E.E., Savoy Place, London WC2R OBL) 
Sept. 6 -9 King's College 
Royal Television Society Convention 
(RTS, 166 Shaftesbury Avenue, London WC2H 8JH) 

CARDIFF 
Sept. 12 -14 Traheme Hall, UWIST 
Physics of Semimetals and Narrow -Gap Semi- 
conductors 
(Inst. Physics, 47 Belgrave Sq, London SW1X 8QX) 

COLCHESTER 
Apr. 2 -5 University of Essex 
Software Engineering for Telecommunication 
Switching Systems 
(LEE., Savoy Place, London WC2R OBL) 

HULL 
Apr. 11 -13 The University 

Teaching of Electronic Engineering in Degree 
Courses 
(Dr. F. W. Stephenson, Department of Electronic 
Engineering, The University, Hull HU6 7RX) 

LANCASTER 
Apr. 9 -11 The University 
Thin Films 
(Inst. Physics, 47 Belgrave Sq, London SW1X 8QX) 

LIVERPOOL 
Apr. 15 -18 The University 

To be Continued - Education and Training 
(I.E.E.T.E., 2 Savoy Hill, London WC2R OBS) 

MANCHESTER 
Jan. 3 -5 The University 

Solid State Physics 
(Inst. Physics, 47 Belgrave Sq, London SW1X 8QX) 

NEWCASTLE UPON TYNE 
Apr. 10-13 The University 
Atomic and Molecular Physics 
(Inst. Physics, 47 Belgrave Sq, London SW1X 8QX) 
July 3-5 The University 
Scanning Electron Microscopy Systems and 
Applications 
(Inst. Physics, 47 Belgrave Sq, London SW1X 8QX) 

NOTTINGHAM 
Apr. 10-12 The University 
Datafair 73 
(British Computer Society, 29 Portland Place, 
London W1) 
July 9 -12 The University 
Maintenance Management 
(Society of Electronic and Radio Technicians, 8 -10 

Charing Cross Road, London WC2H OHP) 
Sept. 10 & 11 The University 
Solid State Devices 
(Inst. Physics, 47 Belgrave Sq, London SW1X 8QX) 

SOUTHAMPTON 
Sept. 23 -26 The University 
Optical Properties of Thin Films 

(Inst. Physics, 47 Belgrave Sq, London SWIX 8QX) 

TEDDINGTON 
Feb. 20 & 21 National Physical Lab. 
Precision and Accuracy in Pressure and Force 

Measurement 
(Inst. Physics, 47 Belgrave Sq, London SW1X 8QX) 

UXBRIDGE 
Apr. 30-May 2 Brunel University 

Instrumentation in Vacuum Processes 
(Inst. Physics, 47 Belgrave Sq, London SW1X 8QX) 

WARWICK 
July 16 -19 
Software for Control 
(I.E.E., Savoy Place, London WC2R OBL) 

The University 

OVERSEAS (JAN. -APR.) 
Feb. 14-16 Philadelphia 
International Solid -State Circuits 
(I.E.E.E., 345 East 47th St, New York, N.Y.10017) 
Feb. 20-22 Rotterdam 
A.E.S. Convention 
(Herman A. O. Wilms, Zevenbunderslaan 109, 
B -1190 Vorst -Brussels) 
Mar. 6-10 Basle 
Medical Electronics and Bio- engineering 
( Sekretariat MEDEX 73, CH -4021 Basel) 
Mar. 6 -10 Basle 

INEL 73 - Industrial Electronics 
( Sekretariat INEL 73, CH -4021 Basel) 
Mar. 20 -Apr. 5 Peking 
British Industrial Technology Exhibition 
(Tek Translation & International Print, 11 Uxbridge 
Rd, London W12 8LH) 
Apr. 2 -7 Paris 
Audiovisual and Communication Exhibition 
(Société pour la Diffusion des Sciences et des Arts, 
14, rue de Presles, 75740 Paris) 
Apr. 2 -7 Pans 
ElgFtronic Components Exhibition 
( Societé pour la Diffusion des Sciences et des Arts, 
14 rue de Presles, Paris- 15eme.) 
Apr. 3 -5 Dayton 
Military Airborne Video Recording 
(Society of Photo-optical Instrumentation Engineers, 
P.O. Box 288, Redondo Beach, Calif. 90277) 
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Magnetism and Magnetic Units 
Understanding the basic relationships, with special reference 
to SI units 

by "Cathode Ray" 

The other day I saw -on `Nationwide', I 
believe - something about a shopkeeper 
who persisted in doing business in £sd. 
(Even he admitted that he wouldn't actually 
refuse decimal coins. What he thought of 
paint by the litre and timber by the metre, 
assuming he was a DIY man, wasn't re- 
vealed, probably because his opinion of 
them wouldn't have been unusual enough to 
rank as news.) 

SI* units, or at least those included in the 
mksA system, have been with us far longer 
than decimal coinage. The mks (metre - 
kilogram- second) system was proposed by 
Prof. G. Giorgi as long ago as 1901, and 
although more than 30 years passed before 
much notice was taken of it, when the break 
came (as it did in electrical engineering - 
after the addition of the ampere -more than 
20 years ago) the change -over was much 
faster than the most optimistic had ex- 
pected. Yet there is still a pocket of resist- 
ance that goes on using cgs units though all 
others have stopped. I mean the people 
concerned with magnets and magnetism. 

Practically everybody uses magnets, in 
such things as loudspeakers, magnetic pick- 
ups and microphones, tape heads and tele- 
vision receivers for example, but not many 
are so much involved with them as to have 
to use magnetic units, or, more correctly 
perhaps, units of magnetism. May be it is 
because these are a relatively small group, 
confined largely to Shefñeldt, completely 
single- minded in their devotion to the task 
of producing ever better magnets, that they 
are out of touch with the rest of the techno- 
logical world in this (to them) unimportant 
matter. Like the Japanese sergeant found in 
some remote spot in Indonesia, they don't 
know that the (units) war has been over for 
20 years. To be fair, one must admit that 
there are other possible reasons for this 
backwardness. It is all very well for the rest 
of the technological world to be self - 
righteous about their own acceptance of 
SI units; their volts and amps and watts and 
even henries were completely unaffected by 
the change. In so far as magnetic magni- 

Système Internationale d'Unités. 

tTo forestall indignant retorts, or even physical 
assault, from citizens of Sheffield, I would assure them 
that I have no wish to bring their city into contempt. 
By all accounts it is an admirably progressive one, not 
least in the reduction of atmospheric pollution. 

tudes have to be considered by some, this 
was usually a small part of their whole world 
and the new units could be accepted with- 
out too much upheaval. But for specialists 
in magnetism, cgs units were part of their 
tradition, and much greater mental adjust- 
ment was required. And even now, when 
challenged they can claim more than mere 
mental inertia as an excuse : with some 
justification they can retort that reckoning 
flux density per square metre is not strik- 
ingly appropriate in this day and age of 
microelectronics. Square centimetres are 
much nearer the mark, especially in the 
loudspeaker magnet trade. Their reason- 
ableness in pleading against the incon- 
venience of having to specify a typical 
magnet flux as, say, 0.0015 webers may at 
this point be adulterated by a certain amount 
of low commercial cunning, since 150,000 
maxwells is much better calculated to im- 
press potential customers. Another argu- 
ment that will undoubtedly be raised is the 
convenience of the cgs permeability of air 
being equal to 1, instead of 4n /10' as in SI. 

So the magnet trade at least may be hard 
to convince. Perhaps a better line to take 
with them than extolling the virtues of SI 
(which they will have difficulty in seeing, 
even if they want to see them, which is un- 
likely) is the negative approach -to point 
out that there is no more future for cgs units 
than for £sd coinage. Their sons -and 
daughters -are being brought up on SI, 
and most fathers don't like to be seen as 
squares in their own business. And even 
their hi -fi customers, looking up the current 
loudspeaker lists as I am just now, may soon 
be wondering what these gauss and max- 
wells -and even `lines' -are. When the 
magnet men realize they are talking an 
archaic language to the new generation of 
big money spenders they will change. 

The readers I have in mind are not the 
members of the magnet trade, nor the young 
who know only SI, but those who were 
brought up on cgs and are not yet too handy 
with SI, together with all who are hazy 
about magnetic quantities of any kind and 
their relationships to the familiar amps and 
volts and ohms. 

So first of all I will show how magnetic 
circuits correspond to electric circuits. I 

know that this is an extremely unoriginal 
procedure, found in nearly all the elemen- 
tary books. I used it myself in the September 
1947 issue, but even if you had been born by 

then you would hardly remember it. And I 
know that superior persons, looking for a 
chance to demonstrate their superiority, 
will point out that this is a false analogy, 
since magnetic flux corresponds to electric 
flux, not current. But practically nobody 
outside the classroom, and few of those 
inside it, are really familiar with electric flux 
and elastance. It is a basic principle of 
teaching that the obscure should not be 
explained in terms of the more obscure. So 
I'm going to liken magnetic flux to electric 
current, with the warning that there is a 
more perfect analogy to come later. 

I hopefully assume that everyone who is 
still with us understands Ohm's Law. No; 
I'm not thinking of the pedantic aspects of 
it that were my subject in the August 1953 
issue and can be seen to this day in "Second 
Thoughts on Radio Theory". All I mean is 
the relationship between volts, ohms and 
amps (I = E /R), and how resistance depends 
on the dimensions and resistivity of the 
circuit or part of a circuit concerned. So, in 
Fig. 1, the resistance of the bit of wire is 

cross- section area A 

yr 
+ 

length,t 

current, I resistivity, p 

e.m.f., E 

Fig. 1. Ohm's law applied to a piece of wire 
to find the current flowing through it, 
given the dimensions and resistivity of the 
wire and the e.mf. applied to it. 

directly proportional to its length l and to 
the resistivity p of the metal, and inversely 
proportional to the cross -sectional area A: 

R 

=Á1 

(I) 

This is true whatever the units of R, 1 and A. 
But the value of p depends on those units. 
In SI the basic unit of length is the metre, so 
p is the resistance between two opposite 
faces of a metre cube of the material, and in 
the equation I must be in metres and A in 
square metres, or metres' as we are en- 
couraged to write it. There is nothing to stop 
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us reckoning A in square millimetres (mm2) 
if we prefer, so long as we allow for this 
deviation by dividing by 106. For ordinary 
circuit materials p is a constant at any one 
temperature, which is more or less what 
Ohm was on about. (He didn't know any- 
thing about volts, amps, or even ohms.) For 
metals p increases slightly as the tempera- 
ture rises. For a lot of other things it falls. 
And for electronic devices it depends mainly 
on V or I, but of course Ohm knew nothing 
about them. 

One must admit that this resistance for- 
mula (1) is not very often used in practice. 
The resistance of wire is given in tables, and 
the resistance of resistors is shown by the 
colour code they bear. If in doubt one can 
easily measure the resistance with the usual 
multirange meter. The resistances of elec- 
tronic devices cannot be calculated by the 
formula, because p is unknown ; anyway, 
one is not usually interested in their resist- 
ances as such so much as in the varying 
relationship between E and I, given by 
characteristic curves. The main purpose of 
eqn. 1 is to provide a clear picture of how 
units of resistance depend on circuit di- 
mensions. 

So much for the recapitulation. Now for 
the analogy. To change over to a magnetic 
circuit, for electromotive force E volts put 
magnetomotive force F amps (yes !), for 
current I amps put magnetic flux 1 webers 
(Wb), for resistivity p put reluctivity y, and 
for resistance R ohms put reluctance S amps 
per weber (A/Wb). (Note: ohms could be 
called volts /amp, which would make the 
resemblance of form still closer. Incident- 
ally, in specifying the full -scale current 
drain of voltmeters, their manufacturers 
call amps ohms per volt, but in this case the 
reason is unknown.) 

cross- section area, A 

m.m.f., F 

Fig. 2. This is a magnetic analogue of Fig. 1, 

showing how the magnetic flux in a block 
of (say) iron can be calculated. 

reluctivity,N 

S 

In Fig. 2 we have, say, a piece of iron such 
as a pole -piece forming part of a magnetic 
circuit. Following the same reasoning as for 
Fig. 1 we get 

vl 
S (2) 

In both diagrams A has deliberately been 
made constant throughout the length I to 
avoid bringing in mathematical complica- 
tions that would distract attention from the 
main principle. Although for our theoretical 
purposes A and l could have been made the 
same sizes in Fig. 2 as in Fig. 1, in practice 
magnetic circuits are generally made short 

and fat because (1) the object is usually to 
make D as large as possible, and (2) whereas 
the resistivity of the space surrounding an 
electric circuit is usually high enough for 
practically no current to leak into it, re- 
luctivity is never very low so leakage of 
magnetic flux could be considerable in a 
long narrow circuit. There is no such thing 
as a magnetic insulator. 

In case anyone is puzzled by reluctivity it 
might be helpful to reveal that it is the 
reciprocal of the better known permeability, 
p; i.e., v = 1 /p. If you prefer you can put 
permeability in Fig. 2 and substitute the 
corresponding quantity conductivity, y, in 

Fig. 1. But I thought we might make a bad 
start if we encountered this rather un- 
familiar quantity so soon. 

Permeabilities or reluctivities, take your 
choice, are almost the same for all materials - including empty space -other than those 
called ferromagnetic, for which p can be 
many thousands of times greater and varies 
enormously according to the degree of mag- 
netization. In fact, such materials corres- 
pond very much to electronic devices in 
electric circuits ; characteristic curves are 
needed, and electronic current and mag- 
netic flux are both limited by saturation. 

Before we can tackle magnetic units we 
have to consider how D and F, and other 
magnetic quantities not shown in Fig. 2, are 
related to current and voltage. We must 
make perfectly sure we don't confuse these 
relationships with the analogy we have just 
been considering. It would have been better 
if we could have illuminated magnetic 
quantities in Fig. 2 by some analogy with 
totally unrelated quantities, say the flow of 
tomato chutney along a pipeline on its way 
to the bottling department ; but chutney- 
motive force is not a sufficiently familiar 
concept to come within our basic principle 
of education, and there are other flaws in 

the analogy. It happens that Ohm's Law is 

clearer and simpler and better known than 
any other valid analogy I could call to mind. 
But now, having I hope got a clear picture 
of Fig. 2, let us forget about Fig. 1. 

We all know that when an electric current 
flows it sets up a magnetic field around itself 
(Fig. 3). And that the strength of this field is 

directionally proportional to the current. 
Does it depend on anything else? As a one- 
time famous broadcaster would so rightly 
have said, it all depends on what you mean 
by a magnetic field. I've used the term as 
vaguely as I suspect many people, even some 
readers of Wireless World, think about it. 

That is exactly why I'm trying to clarify the 
matter. There are various approaches, but 
as we have already established a magnetic 
`Ohm's Law' let us begin there, without 
stopping yet to explain exactly what is 

meant by a magnetic field. 
Whatever it is it can be supposed to be 

caused by what we already know as a 
magnetomotive force, hereafter to be abbre- 
viated to m.m.f. in line with e.m.f. It in turn 
is caused by electric current, and depends 
on nothing else. That is, if you follow the 
modern practice and count the total current 
around which the m.m.f. is considered. So 
if there are 50 wires close together, each 
carrying O.IA (usually because the wire is 

wound into a 50 -turn coil) the effective 
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current is 5A. Formerly one would have 
said 5 ampere -turns. The main object of SI 
being to exclude all illogicalconstants in the 
relationships between the basic units, the 
SI unit of m.m.f. has been so chosen that it 
is numerically equal to the current that 
creates it. That is why the name of the unit 
of m.m.f. is the same as that for the basic 
unit of current -the ampere. 

M.m.f. is not directly useful, but only as 
a cause of magnetic flux; just as e.m.f. is not 
directly useful for creating magnetism, but 
only as a means of making the current flow. 
And just as the amount of current a given 
e.m.f. will cause to flow in a circuit is 

decided by the resistance of the circuit, so 

electric 
current 

magnetic 

Fig. 3. The basic relationship between an 
electric current and a resulting magnetic 
field 

core 

Fig. 4. Here the magnetic circuit linked 
with a current -carrying coil is assumed 
(for simplicity) to be confined to a high - 
permeability core of uniform cross -sectional 
area A and mean length I. 

the amount of flux a given m.m.f. will cause 
in a magnetic circuit is decided by the re- 
luctance of that circuit. In practice one 
usually looks at it from the other end: 
knowing that a certain amount of flux has 
to be provided, how much m.m.f. -in terms 
of current and number of turns -is needed? 

This can be quite difficult. The shape of a 
magnetic circuit is usually decided by what 
it is for. In any case the whole circuit around 
the current cannot be of the ideal rectangular 
shape shown in Fig. 2. Assuming that one 
wants to produce the maximum flux for the 
minimum m.m.f. -in other words to have 
as little reluctance as possible -eqn. 2 shows 
that we would choose one of the special 
alloys with a very low y, or high p. Makers 
of these alloys supply data showing the 
values of p under various conditions.. One 
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of the many forms of core made of such 
materials is shown in Fig. 4. It is quite 
possible to make A constant throughout, or 
nearly so ; and although I varies according 
to distance from the centre an average 
figure can be used, and so the reluctance of 
the whole circuit can be calculated reason- 
ably well. 

It is seldom as simple as this. Very often, 
as in electric motors and generators, loud- 
speakers and moving -coil meters, the flux 
has to pass through an air gap to be of any 
use. When the gap is of such a shape that A 

and 1 are constant, its reluctance can easily 
be calculated, µ for air being known very 
accurately, though one has to allow for edge 
effects. Because µ for the core is usually so 
enormous in comparison, the core reluct- 
ance can sometimes be neglected, so letting 
one off the problem of ascertaining it. 
Another help is to remember that just as 
resistances in series add up, so do reluct- 
ances, and one can split up the magnetic 
circuit into separate parts, each needing a 
certain m.m.f. to carry a given flux. (This is 

analogous to Kirchhoff's voltage law.) 
You may be bursting to tell me that most 

of the magnets in which Wireless World 
readers are likely to be interested are perma- 
nent magnets, for which no current is 
needed. Actually they too require current 
to cause the required m.m.f., but the mole- 
cules of the magnet material itself are so 
aligned that the electrons circulating in 
them constitute the necessary current. (In 
all other materials the alignment is random 
or in direct opposition, so the magnetic 
effects of these tiny currents cancel out.) 
One would have to be rather unusually 
bright at physics to predict the effective 
m.m.f., but fortunately the suppliers of 
permanent magnets also provide all the 
necessary data. The units used are (or 
should be) the same as for electromagnets; 
the theory is too much to push in here and 
now, and in any case can be understood 
more easily when we have covered mag- 
netism generally. 1 may get around to it 
later, but meanwhile if you can see the 
March 1961 issue you will find it all there. 

If you look up magnet or magnet core 
data you are likely to find most of it in terms 
of B and H, with c and F and S hardly men- 
tioned, if at all. Even µ may not be specified 
directly, although it seems to be the most 
important factor in reluctance. To under- 
stand these omissions, let us take a look at 
a curve of d) against F for some magnetic 
material such as iron (Fig. 5). The slope of 
this curve will be (D/F. Our magnetic `Ohm's 
Law' is 

= 
F 

(I) 
FµA 

S 1 

So = µA 
(3) 

The dimensions of the piece of iron, A and 1, 

being fixed, we see that the slope is propor- 
tional to µ. To find the actual value of we 
would have to multiply the slope by I and 
divide by A. This way of presenting the data 
is silly, because we are not interested in the 
figures for the piece of iron that the manu- 
facturer's lab people happened to use for 
their tests, but in the properties of that par- 

Fig. 5. A graph offlux against m.mf. for a 
ferromagnetic material would apply to, only 
one particular size and shape. But by 
suitable choice of scales offlux density 
against magnetic field strength the same 
graph is made to apply to that material in 
any size and shape. 

ticular material, which we can then use to 
tell us about a piece of the size and shape 
we might want to use. One way would be to 
measure a unit cube of the material, so that 
I and A were both =1. Bat this would 
restrict the method of measurement very 
inconveniently, especially with SI units, for 
a metre cube of iron weighs about 8 tons. 

A better idea is to have units that will refer 
to unit dimensions of the material. So in- 
stead of (D, the total flux, we use the flux 
passing through unit cross -sectional area: 
the flux density, denoted by B, in Wb /m2, 
called teslas (T); and what is called mag- 
netizing force or magnetic field strength, H, 
in A /m. Rearranging eqn. 3 we get 

l 

A F 
=µ 

So = -B 
H 

or B=µH 

For the reason just explained I didn't 
bother to provide Fig. 5 with scales, but if B 
is written in place of b and H in place of F 
then numerical scales would apply to that 
material in general, regardless of size or 
shape. (There are exceptions, called aniso- 
tropic materials, `anisotropic' meaning that 
their properties are not the same in all 
directions, like wood having different pro- 
perties along and across the grain.) 

Sometimes one comes across data curves 
showing µ directly in terms of H or B. From 
the typical B/H curve shape in Fig. 5 we can 
see that the permeability (= slope) begins 
high and continues so over a range, beyond 
which it falls off rapidly towards a certain 
flux density, called saturation, which is not 
much more than for air. Under these con- 
ditions there would be a lot of leakage flux 
outside the iron. 

Since most magnetic data and calcula- 
tionsare in terms of B and H, referring back 
to Fig. 1 we may wonder why the same 
policy is not adopted there, replacing cur- 
rent by current density and e.m.f. by electric 
field strength. Well, if I had started from the 
more strictly appropriate analogy, com- 
paring magnetic fields with electric fields, 
that is just what one would do. Because one 
is interested in electric fields mainly in non- 
conducting spaces (inside a cathode -ray 
tube, for example) current is replaced by 
electric flux, which is treated like magnetic 

flux and reduced to flux density or displace- 
ment. For an overall grasp of electric and 
magnetic theory it is very helpful to consider 
this analogy in detail, but I assumed that 
from a more practical standpoint most 
people are familiar with electric circuits and 
would like to be clearer about magnetic 
circuits and fields. 

While we are on about fields we might 
look again at Fig. 3. If the current flowing 
through the wire (or group of wires) is 

called I, we now know that the m.m.f. F 
encircling the wire -at any distance from it 
-is equal to I, both I and Fbeing reckoned 
in amps. But because the path length around 
-call it 1 again -is proportional to the dis- 
tance r from the axis of the wire, being in 
fact equal to 2nr, the m.m.f. is spread over 
a greater circular length as the distance from 
the current is increased. So the magnetic 
field strength 

F I 
H 

1 2nr 

In words, it is inversely proportional to the 
distance from the current that causes it. We 
are assuming -in case you didn't know - 
that the whole of the space around the wire 
has the same permeability and contains no 
currents or magnets to upset the cylindrical 
distribution of field around the wire. 

If your information on magnetism was 
obtained some time ago you may have been 
wondering why I've about come to the end 
of this exposition without having ever men- 
tioned `unit magnetic pole'. Most of the 
books used to base their treatment of mag- 
netism on it. The more honest of them 
admitted that no such things exist, which is 
why I've ignored them. It is rather different 
with the analogous electrical concept, unit 
electric charge at a point, because electrons 
and protons are as near as you like mobile 
point charges. Another item that has been 
perhaps conspicuous here by its absence is 
the `line of magnetic force', so much used in 
`explaining' magnetic fields. They don't 
exist either, and can be actually misleading 
if they are allowed to convey the impression 
that the spaces between are any less mag- 
netic than the lines themselves. But, like the 
lines cartoonists draw radiating from per- 
sons experiencing intense emotion, they at 
least help one to visualize something that 
does exist. In particular, they show on a 
diagram the directions along which a mag- 
netic field acts ; for example, in Fig. 3, in 
circular paths around the current. If there 
were such things as mobile magnetic poles 
of negligible size, these are the paths along 
which they would be moved. 

No ; I haven't forgotten that I set out to 
enlighten any who are still groping in cgs 
twilight. The fact that cgs units don't fit in 
with the familiar electrical units such as 
volts and amps has already been mentioned 
as one of their disadvantages. Another is the 
fact that there are two cgs systems of units, 
one based on unit electric charge and the 
other on unit magnetic pole, and their units 
differ from one another and from the prac- 
tical units by factors usually of many 
millions. Another snag is that unit charge 
and unit pole were each said to give rise to a 
flux of 4n units. The reason for this appar- 
ently odd choice was that unit flux density 
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was defined to exist at unit distance from the 
unit point source of flux. The surface area 
of the sphere of unit radius is 4n units, so if 
the flux emerging through unit area of the 
surface is 1 the total flux must be 4n. By 
starting on this basis, the originators of the 
cgs systems eliminated the factor 4n pre- 
cisely where one ought to find it -in a 
situation of spherical geometry. The result 
was that the factor 4n, expelled from where 
it rightly belonged, broke out in places 
where its presence could not be justified by 
the geometry ; for example, in the formula 
for a parallel -plate capacitor. 

And in the relationship between current 
and m.m.f. My electrical engineering tutor, 
whenever a student was stuck at a problem, 
sat down opposite him, scribbled on a sheet 
of paper with a circular motion to represent 
a current -carrying coil ; then repeatedly 
smiting its interior with the point of the 
pencil to represent end views of lines of 
force, hissed `Magnetomotive force is point 
four pi times the current enclosed !' This 
relationship took into account the irrational 
4n and the fact that the electromagnetic cgs 
unit of current was 10A. Nowadays even the 
densest student should be able to retain the 
SI relationship `Magnetomotive force is 

equal to the current enclosed' without hav- 
ing to be constantly reminded of it. 

Fig. 4 shows that interrelated current and 
magnetic flux are like adjacent links of a 
chain. We have considered how current in 
the coil causes an m.m.f. linking the current 
path. Faraday's greatest discovery was that 
a change in magnetic flux causes an e.m.f. 

linking the flux path. The electromagnetic 
unit of e.m.f. was quite logically defined as 
that induced when interlinked flux was 
changing at unit rate (1 maxwell) per second. 
But unfortunately this turned out to be 
1 /108V, or 0.01µV, which is small even by 
circuit noise standards. The electrostatic 
cgs unit of e.m.f., by contrast; is about 
300V, because the ratio between the units of 
e.m.f. in the two systems is equal to the 
speed of light in centimetres per second. To 
the uninitiated this might seem as irrelevant 
as the diameter of the earth or the price of 
beer. The connection lies in the fact that in 
both cgs systems the permeability and per- 
mittivity of empty space (µo and so) are both 
fixed as 1. Now one just can't have it both 
ways like this. The reason is that the speed 

of light (c) is equal to 1//F4s for the medium 

in which it is travelling, so in space is 

l /v/µoeo. The only way to make po and so 

both 1 is to choose units of length and time 
such that c = 1. If the second is retained as 
the unit of time, then the unit of length must 
be 299,792,800 metres. Anyone who pro- 
posed this as the standard would have no 
political future. 

The inevitable result of making unit 
length 1cm at the same time as µo = eo = 1 

was the emergence of two cgs systems, de- 
pending on whether po or so was chosen as 
basic, in which units of the same quantities 
differed by factors of c or c'. And the real 
values of µo and so, which actually are 
related to c, had to be hidden away in the 
sizes of the various units. So most of them 
are wildly impractical. The emcgs unit of 
resistance, for example, is 0.001 microhm, 
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Quantity Symbol for 
quantity Unit Abbrevn. 

for unit 
emcgs 
equivt. 

Magnetomotive 
force 

f Ampere A In practice, the 
ampere -turn 

0.4n 
gilberts. 

Magnetic field 
strength 

H Amp. per 
metre 

A/m = f// 4n10-3 
oersteds 

Magnetic flux Weber Wb =AB 108max- 
wells 

Flux density B Tesla T =µH 104 
gauss 

Permeability µ Henry per 
metre 

H/m = B/H 107/4n 
greater 

Permeability 
of space 

µo Henry per 
metre 

H/m - 4n10 -7 ditto 
( =1) 

while the escgs unit is about a million 
megohms. SI works on a different principle. 
By changing over to the metre and kilogram 
for length and mass, and using the ampere 
as the unit of current, all the `practical' 
electrical units became parts of it, and new 
magnetic units emerged from them on the 
same principles. And so the SI unit of m.m.f. 
is equal to the current enclosed instead of 
0.4n times it. And when the magnetic flux 
is changing at unit rate per second the e.m.f. 
induced along a linked path is 1 volt. 

Does this mean that n no longer appears 
in electromagnetic equations? Not at all ; it 
means it appears where it logically ought to 
-as 2n in cylindrical geometry and 4n in 
spherical geometry, but not in rectangular 
geometry. The cgs systems were as confus- 
ing as a system of measures would be in 
which the unit of length was such as to make 
the surface area of a sphere one unit of 
length- squared. 

Of course there is always a snag. Instead 
of the convenient values of 1 for space 
permeability and permittivity we have 
4n /10' and approximately 1/(36n x 109) re- 
spectively. So it and large powers of 10 get 
back in by the rear entrance ! However, it is 

easier to remember these two values than to 
have to remember the correct constants for 
innumerable formulae. If dirt has to be 
swept under carpets, it is better to have it 
swept under two already dirty ones if we can 
rely on there being none anywhere else. 
There is even something to be said for i o 

and co not being 1. When they were, students 
were often led to suppose that H and B were 
more or less the same thing and t just a 
multiplier to take account of the properties 
of magnetic materials. Then they got into 
difficulties with the dimensions of equations. 

What, then, are the dimensions of p and 
e? The best clue toe is the way the capacit- 
ance between two parallel plates is calcu- 
lated. It is proportional to A, the area of the 
space between the plates, and to e, the 
permittivity of whatever occupies that space. 
And it is inversely proportional to 1, the 
(uniform) distance between the plates. 
(Edge effects are neglected, or counteracted 
in some way.) So in any regular system of 
units 

Therefore 

In SI units, C is in farads, l in metres and 
A in metres'. So a is farads x metres 
metres', or farads per metre. Going back 
to the electrical circuit analogy, we would 
find in the same way that conductivity (y) 
was in siemens (formerly mhos) per metre, 
and 1/y (= resistivity, p) was ohm- metres. 
An alternative that used to be used was 
ohms per metre cube, and similarly for the 
other things ; but this looks as if it restricted 
the measurement to a piece of a particular 
shape and size of the material tested. 

As the analogue for capacitance is induct- 
ance we start to get at p from there. The 
inductance (L) of a coil -say the one in 
Fig. 4 -is equal to the flux linked with it 
when unit current flows through it. If we 
neglect flux in the surrounding air, and use 
eqn. 3 we have, when F is one unit and D is 
therefore equal to L, 

Ll 
A 

So is in henries per metre. 
To sum up, here is a table of the SI 

magnetic units : 

PUBLICATION 
DATE 

We regret it has not yet been possible 
for us to get back to publishing on the 
third Monday of the preceding month. 
The February issue will not, therefore, 
appear until February 2nd. 
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A 200 -MHz Counter Prescaler 
An add -on unit to extend frequency measurement 

by D. J. Taylor,* B.A., G8ARV/G6SDB/T 

Direct digital frequency measurement has 
come well within the amateur's price range 
this last year due to the introduction of 
ultra fast logic intended for high volume 
computer applications. As these circuits are 
produced by several manufacturers, price 
competition has resulted in savings for the 
amateur too. With only £5 worth of inte- 
grated circuits, it is possible to build a pre - 
scaler which combines 2mV low- frequency 
sensitivity with a 200MHz measurement 
ability. Here such a prescaler is described 
and there are three possibilities for its use: 

As an add -on unit for heterodyne or 
similar frequency meters, where the indi- 
cated readings are multiplied by four to 
obtain the true frequency. 

As an additional unit for a home -built 
frequency counter, where the timebase can 
be modified to include a scaling factor of 
four.' 

With an additional divide -by 25 circuit 
(not described here) so that the net frequency 
division is by 100 times. As the output fre- 
quency does not exceed 2MHz, this would 
be suitable for direct reading with an older 
vintage of counter. 

The range of i.cs which form the basis of 
the described design, is the Motorola 
MECL 10000. This is an e.c.l. (emitter 
coupled logic) family introduced in 1971 
which uses current steering rather than 

*Jesus College, Cambridge. 

Fig. 1. Circuit diagram 
of prescaler. 

Input 

Imo; 

saturated transistor switching. This tech- 
nique avoids the delays normally associated 
with transistor charge- storage mechanisms' 

Current steering logic has various ad- 
vantages: 

It can drive 5052 lines directly. 
It generates fewer supply line transients 

because of the balanced nature of the 
circuit. 

Each gate consists of a differential am- 
plifier, which makes interfacing to analogue 
signals easier than with t.t.l. 

The price to be paid for these advantages 
is a higher power consumption noticeably 
in the "pull- down" resistors required on the 
emitter follower outputs.' However, the 
basic gate has a power -speed product (a 
parameter used by semiconductor manu- 
facturers to sell their devices) second only 
to that of low -power Schottky t.t.l. which is 

very much more expensive at this time and 
availability is poor. Practical advantages of 
the MECL 10000 series are, the fastest 
operating speed per pound, ease of elec- 
trical operation, and good availability. 

Using only two i.cs this prescaler simply 
takes a low -level sinewave signal, amplifies 
it to the levels required by the logic circuit 
which then divides the frequency by four. 

Pre -amplifier, limiter and divider 
The MC10116 (ICI, Fig. 1) is a triple line - 
receiver which consists of three wideband 
differential amplifiers, each having a voltage 

gain of 16 (differential input to output). A 
possible way to use this device is as a pre- 
amplifier (two stages) and a Schmitt trigger. 
However, this results in a poorer low - 
frequency sensitivity and a lower high - 
frequency limit than can be achieved. A 
better way to use this i.c. is as a broad -band 
limiting amplifier, using differential inter- 
connection between the stages. In this way 
a sensitivity of a few millivolts at 10MHz and 
about 100mV at 200MHz can be achieved. 

The MC10131 (IC2, Fig. 1) is a dual D- 
type flip -flop which in this circuit is used as a 
toggle -bistable to give a frequency division 
of four times. It can drive loads directly and 
is guaranteed to toggle at 150MHz. 

At the time of writing the following one - 
off prices were quoted MC10116 - £1.12, 
MC10131 - £3.93, making the total semi- 
conductor cost £5.05. 

Circuit details 
The input has been designed to match either 
50 or 750, the expected source being a 
small search coil which can couple to the 
apparatus under test. As will be seen from 
the circuit diagram this is achieved by alter- 
ing one resistor RI, which is 8252 for 7552 

input and 5652 for 5052 input. The off -set 
voltage produced across this resistor serves 
to prevent the prescaler being too sensitive 
at low frequencies, where noise and external 
signal pick -up may become a problem. 

The intermediate amplifiers are termin- 

OWm 0.0.0.00 
output C5 Rio 

H ,1 

R11 

-5.2V 

www.americanradiohistory.com

www.americanradiohistory.com


ii71IIlI;Ii111111:3111,ii 
1/111S11I11IIII111111ü 
Iw2111021160IICRICI 

IM®EI1111IUN! iMPI'Éi 

28 Wireles§ World, January 1973 

ated by 6805 resistors to the negative 
supply, this value of resistor giving ade- 
quate bandwidth. The final stage uses a 
lower value resistor (R7), as experiments 
have shown that this triggers the divider 
more satisfactorily and makes the wave- 
form at that point easier to monitor. 

The toggle speed is limited by the first bi- 
stable and not the bandwidth of the pre- 
amplifier which only determines the input 
sensitivity. The bistable itself uses a similar 
low value of termination resistor (R8) for 
the first stage which is speed critical. Note 
that the complementary output Q, does not 
need a terminating resistor for bistable 
operation as an extra emitter follower is 
included inside the device for feedback. 

The output can feed either terminated or 
unterminated lines. If a terminated line is 
used, the matching resistor R10 should not 
be included and R11 should be decreased to 
2200. The output will be about 800mV 
peak -to -peak. For unterminated lines, R10 
absorbs the reflection produced by the open 
circuit, and the voltage at the open circuit 
is also about 800mV peak -to -peak. How- 
ever, this voltage level will no longer be suit- 
able for driving further e.c.l. circuits, as it 
consists of both forward and reflected waves. 

The input stage of the prescaler is not 
protected against transients, but back -to- 
back Schottky- barrier diodes, MBD101 or 
similar, could be connected across R1 if 
required. 

Components List 
R1 5652 C1 lOnF 
R2 lk C2 lOnF 
R3 68052 C3 47nF 
R4 68052 C4 100pF 
R5 68052 C5 lOnF 
R6 68052 C6 47nF 
R, 27052 C, 100pF 
R8 27052 
R9 1.5k ICI MC10116 
R10 43 IC2 MC10131 
R1, 680 or 22052 

Construction 
As with any circuit operating at 200MHz, 
lead lengths should be kept as short as pos- 
sible. In the prototype this was achieved by 
using the lid of a tobacco tin as a ground 
plane and mounting the devices, pins 
uppermost, directly against the metal sur- 
face. This also gave some degree of heat - 
sinking. A photograph of this prototype is 
shown in Fig. 2. The layout was kept as 
simple as possible, with the decoupling 
capacitors having as short a lead length as 
could be reasonably achieved. 

The MECL 10000 series are designed to 
work with positive earth and have two Vcc 

pins, 1 and 16 in this case. These are 
grounded as close to the package as possible. 
The prescaler is envisaged as a small acces- 
sory unit and the use of an insulated case in 

Fig. 2. Prototype construction technique showing component positions. 
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Fig. 3. Measured sensitivity for input frequency. 

180 190 200 

0 3v /div 

5ns /div. 

Fig. 4. 100MHz oscilloscope traces: top, 
pin 2, ICI; bottom, pin 2, IC2. Input level 
16mV, h.t. 5V. 
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5ns /div 

Fig. 5. 200MHz oscilloscope traces: top, 
pin 2, IC2; bottom, pin 2, IC2. Input level 
125mV, h.t. 5.5V. 

which the unit will fit, will remove any prob- 
lems of earth polarity incompatibility. 

Performance 
An r.f. signal generator, Marconi TF995A/ 
2M, was fed into the input, providing ex- 
citation between 10 and'200MHz. Voltages 
at pin 2 of each i.c. were monitored with a 
Tektronix sampling oscilloscope, model 
661, with a x 10, type P6032 probe. 

Fig. 3 shows the minimum voltage to 
provide satisfactory triggering against fre- 
quency over the range 100 to 200MHz with 
various d.c. supply voltages as a para- 
meter. Signal input voltages are source 
e.m.f., so that 100mV plotted means 50mV 
p.d. or 140mV peak -to -peak. Over the range 
covered, higher supply voltages produced 
slightly faster toggling but reduced the sen- 
sitivity slightly. However, performance is 
largely independent of supply voltage. At 
145MHz, between 28 and 45mV were re- 
quired, an e.m.f. easily bled -off even a low 
power transmitter (45mV e.m.f. corresponds 
to a power requirement of 10µW when 
referred to 50n). 

Waveforms for operation at 100MHz and 
200MHz, are shown in Fig. 4 and Fig. 5 

respectively with horizontal scale of 5ns /div 
and vertical scale of 0.3V /div. The sub - 
harmonic is clearly visible on the 100MHz 
trace, this being a generator imperfection. 
The distortion on the output waveforms is 
due to coupling between the two halves of 
the dual flip -flop package. 
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Wireless World, March 1972. 
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Twin -ribbon Speaker 
by A. E. Falkus*, B.Sc.(Eng), F.I.E.E. 

The large majority of domestic loudspeaker 
assemblies use moving -coil units for the 
bass and mid -range. For the higher audio 
frequencies however, a number of different 
types are employed. 

An ideal high- frequency unit would have : 

1. A linear response between 1.5 and 
20kHz. 

2. A polar distribution of 90° in a horizon- 
tal plane throughout the range. 

3. No resonances, colourations and other 
forms of distortion throughout the range. 

4. Efficiency equal to the average mid- 
range and bass speaker. 

5. Power handling ability of 30 watts. 
6. A uniform input impedance at all work- 

ing frequencies. 
7. A reasonable cost comparable with mid- 

range and bass units. 
8. No external power supply. 

The first three of these requirements are 
essential. For a practical system the par- 
ameters outlined in sections 4, 5 and 6 are 
important, whereas those of sections 7 and 
8 are desirable. In many ways the iono- 
phone principle is the most attractive. 
Unfortunately, to produce an ionic unit to 
meet the first six of our requirements, 
although technically possible, is too expens- 
ive to be a commercial proposition. The 
electrostatic principle has many adherents 
but fails on its inability to meet the require- 
ment of a linear response over the desired 
range, having a uniform impedance -and, 
of course, a power supply is required. 

By far the commonest form of high - 
frequency speaker in use at present has 
some form of dome -shaped diaphragm with 
moving -coil drive. This dome may be of a 
hard material, in which case it will fail our 
third requirement. Alternatively, the dome 
may be of a comparatively soft material 
with high internal losses. Here efficiency is 
sacrificed for reduced resonances but this 
can be recovered by the use of a more 
powerful magnet. Nevertheless, residual 
resonances are always present. It is also 
difficult to meet our first requirement in a 
single unit. 

Ribbon loudspeakers re- examined 
When recently considering a replacement 
for the Ionofane, the above considerations 
led to a re- examination of the ribbon 
principle. The main drawback that has been 
associated with ribbon speakers is lack 
of sensitivity. Experimental models soon 
showed however, that provided the flux 

sFane Acoustics Ltd. 

density is high enough, the efficiency and 
power handling capacity can be realized by 
a 4in ribbon with horn loading. 

The first ribbon speaker we built which 
gave the required performance had a large 
block built up from slabs of anisotropic 
ferrite magnet material with suitable pole 
pieces as shown in Fig. 1. The ribbon had 
an exponential horn with a cut off at 575Hz. 
This unit met all our requirements except 
that it was expensive. At low sound levels 
the quality was indistinguishable from the 
Ionofane while the maximum output was 
20dB higher than that at which the Ionofane 
became overloaded. Further, improved per- 
formance at the low- frequency end of the 
range permitted the cross -over frequency to 
be reduced to 1500Hz enabling a mid -range 
speaker to be dispensed with. 

The problem thus resolved itselPinto one 
of a magnet design to produce a com- 
paratively high flux density in a 9/32in wide 
gap at a reasonable cost. 

The magnet system shown in Fig. 1 

suffers from the defects of being too 
expensive, is heavy and clumsy and the 
volume of the air space below the ribbon is 
insufficient to permit the speaker to re- 
produce satisfactorily the lower end of its 
frequency range. 

The big problem in designing an economic 
magnet system for a ribbon speaker is that 
the total leakage flux between the pole 
pieces near the actual air gap will be many 
times the useful flux in the gap itself. 

For example, if we apply the formula for 
magnet efficiency (W. W. Jan. 1960, p. 41) 

E T+ 3.5G X 
100% 

For a in wide ribbon, T, the depth of gap, 
may be 3/32in and G, the width, 9/32. The 
efficiency thus becomes: 

3 

E _ 32 x100%, = 8.7% 3+ X 3.5 9 0 0 
32 32 

Any configuration of the magnet parts that 
would increase the proportion of the useful 
flux to the leakage flux is therefore well 
worth exploring. 

It occurred to the writer that an improved 
magnet efficiency could be obtained by 
using a central magnet pole of square cross - 
section and mounting four ribbons around 
it, one parallel to each face, thus, in effect, 
using as much as possible of the inevitable 
leakage. This arrangement is shown in 
Fig. 2. A sample unit was built but the 
assembly of the ribbons proved very dif- 
ficult. A simplified design using two ribbons, 

2/e" /a 

29 

3 %_ 

Fig. I. The ceramic block magnet used in 
the prototype ribbon speaker. 
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Fig. 2. A cross- section of the twin -ribbon 
unit and a plan view with the horn removed. 
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Fig. 3. The final design for the twin -ribbon 
magnet, which weighs 3.251b. 
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Fig. 4. Response of 
the unit under 
`living room' 
conditions. Mic Im 
on axis, input 4V to 
transformer, level 
relative to 0.0002 
dynes /cm2. 

Fig. 5. Response of 
unit taken under 
same conditions as 
for Fig. 4 but with 
microphone at 
0.5m and 45° off 
axis. 

Fig. 6. Input 
impedance of the 
unit measured 
across the trans- 
former primary with 
cross -over unit 
disconnected. 

Fig. 7. The cross- 
over network. 

Fig. 8. A view of 
the completed 
commercial unit 
showing the layout 
of the ribbons. 

one to each side of the longer faces of a 
rectangular section metal alloy magnet, was 
satisfactory, however, and this forms the 
basis of the twin -ribbon speaker.* 

Twin- ribbon design 
The twin -ribbon magnet is shown in Fig. 3. 
A central block of fully columnar magnet 
alloy is mounted in a 5116in thick mild steel 
yoke. The magnet block is capped with a 
3132in mild steel pole tip 21 x tin and the 
magnet system is completed by two cham- 
fered top plates. The tapering section of the 
magnet block is desirable since leakage flux 
is leaving it all the way up and reduction of 
the section keeps the magnet material 
working near its BH max point. 

The two ribbons are mounted on a 
bakelite panel so that they are located in 
the air gaps, one each side of the central 
magnet. Each has an effective length of 
24-in and they work in phase so that the 
total working length of ribbon is 5in. The 
ribbons are ¡in wide and 0.0003in thick and 
transversely corrugated. They are acous- 
tically loaded with twin horns formed in a 
single casting and have an exponential law 
with a cut -off frequency of 550Hz. The 
ribbons are fed from a double -wound 
transformer at one end of the magnet, 
their further extremities being connected 
together. 

This speaker will handle an input of 
30W r.m.s. and produce a sound level at 
the mouth of the/horn of 115dB. A response 
curve measured under living -room con- 
ditions is given in Fig. 4, and it will be seen 
that on the axis it is within + 3dB from 
800Hz to 21kHz. At 45° from the axis in a 
horizontal plane there is a small fall off 
above 10kHz which reaches 4dB at 20kHz 
(see Fig. 5). The ribbon presents an entirely 
resistive load to the transformer but there is 
a small leakage inductance in the trans- 
former of about 0.06mH causing a slight 
impedance rise with frequency. It will be 
seen however from Fig. 6 that between 
500Hz and 17kHz the impedance is between 
7.8 and 9.052. 

For normal use the speaker is mounted 
with the ribbons side by side which results 
in a good horizontal dispersion of the 
higher frequencies. As with all ribbon loud- 
speakers care must be exercized to prevent 
low- frequency signals reaching the ribbons. 
A small fraction of a watt at 100 or 200Hz 
can cause large movements, which may 
cause permanent stretching of the ribbon. 
For this reason the twin -ribbon speaker has 
a built -in network crossing over at 1700Hz. 
The circuit of this is shown in Fig. 7. The 
components are mounted on a printed 
circuit board carried on brackets from the 
ribbon transformer. The spaces behind the 
ribbons, inside the magnet assembly, are 
filled with sound absorbent material and 
sealed with plates at each end of the magnet 
yoke. The twin -ribbon speaker may thus be 
mounted in the same enclosure as a bass 
unit. 

A photograph of the complete speaker 
is shown in Fig. 8. The overall dimensions 
are width 13in, height 6in, depth loin, and 
the weight is 101b. 

Patent applied for. 
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UHF &VHF TELECOMMUNICATION 

ANTENNAS 

a47 

WE APPIICAIIONS 
J. Beam Engineering Ltd. manufacture a complete range of 
professional telecommunication antennas in the V.H.F. and U.H.F. 

frequency range including wide -band log - periodics and aerial 

screens for use with on- channel repeater systems. Send for 
comprehensive catalogue of whole range of J. Beam equipment 
giving full technical data and specifications. 

*MISSILE & SATELLITE TRACKING *SHIP TO SHIP 
*GROUND TO AIR *TELEMETRY POWER SYSTEMS 
ETC. *MOBILE RADIO *SHIP TO SHORE ETC. ETC. 
OFFICIAL CONTRACTORS TO THE BBC, ITA, MINISTRY OF DEFENCE, HOME OFFICE, LOCAL AUTHORITIES, ETC, 

WW-07S FOR FUR "l'HER UL 1'\II.S 

ENGINEERING LTD. 
ROTHERSTHORPE TRADING ESTATE 

NORTHAMPTON NN4 9JD 
TEL: 0604 63531 TELEX: 311101 

A Member of the J. Beam Group of Companies 
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FIXED AND TRANSPORTABLE ANTENNA SUPPORTS 

TYPE 30M/T 
Trailer 
Two -wheeled towing trailer complete with overrun 
and parking brakes. mounted on two pneumatic 
tyred wheels with mudguards. The chassis is 

fabricated from square heavy duty sections with 
out -riggers and levelling jacks. complete with 
towing eye. or 50mm ball hitch; built -in spirit 
level. Trailer wired to conform to M.O.T. require- 
ments. 
Tower Section 
Three 24' x 13" (7.3m x 33cm) Triangular 
Tubular Lattice Sections braced with 1," Round 
Mild Steel Bars. Tower sections galvanised to 
BS729 part 1 after fabrication. Guying lugs and 
one set of guys are supplied for operating in 

severe wind conditions. The tower is operated by 
a hand winch through a series of pulleys and wire 
ropes and can be fully erected by one man in less 
than ten minutes. A safety clutch incorporated 
into the winch prevents the tower sections 
telescoping downwards in the event of the 
operator's hand accidentally slipping off the winch 
handle. 

11 

u 
i 

II 

FOR DETAILS OF PRICES, DELIVERY, ETC., PLEASE 

WRITE TO U9, STATING SPECIFICALLY YOUR REQUIREMENTS, 

i 

TYPE 
FP -25M 
The tower sections 
conform to thesa me 
specifications as 
those for the trans- 
portable mast ex- 
cept they are fixed 
and alternatively ex- 
pendable sockets 
can be supplied 
making it possible 
to move the mast 
from site to site. 
The unit is so de- 
signed that the mast 
tilts to the ground 
so that antennas , 

etc. can be fitted 130-0 

or serviced without 
delay. 

50 -ó 

70-0" 

90-0" 

IlOO 

12-2k"LEG CTRS 

DETAIL 

111 

N 

133- 2 o.D. x 8G. 

2é DIA.SET BOLTS 

GENERAL SPECIFICATION 

I. WINDLOADS CALCULATED IN ACCORDANCE 

WITH B.S. CP3 CH V PART 2,1970 GENERALLY 

FOR BASIC WIND SPEED 50M/SEC (112 M.PH) 

. 2. DESIGN STRESSES GENERALLY IN ACCORD- 
ANCE WITH ES-449 & LATEST AMENDMENTS. 

3. CONSTRUCTION IN TRIANGULAR PREFABRICATED 

LATTICE UNITS HAVING TUBULAR LEGS AND 

TUBULAR OR SOLID ROUND BRACING IN STEEL 

TO SPECS BS4360 & 854. ALL UNITS 
FLANGE BOLTED. 

4. FINISH HOT DIP GALVANISED TO BS 729 
AFTER FABRICATION. 

TYPE TTN 
The towers are designed in breakdown 
form so the sections can be bundled or 

crated quite economically for exporting. 
They are ideal for supporting a number 
of antennas and can be easily adapted for 
supporting floodlights. etc. They are of 
a sturdy construction having tubular 
legs and round mild steel bars for lattice 
bracing. The towers are fabricated in 

increments of 20' and 15' lengths. 
Galvanised to BS729 part 1 after 
fabrication. As an optional. working 
platform and access ladder can be 
supplied. 

RADIOMASTS LTD 

MOULTON, NORTHAMPTON, ENGLAND 
CABLE ADORE. : RAMAR, NORTHAMPTON 

Tel. 0604 43728 & 41572 

WW-079 FOR FURTHER DETAILS 

New inside and out. The Avo Model 8 Mk. 5 
The completely redesigned Avo Model 8 Mk. 5 is 

brand spanking new inside and out. Down to everything 
but the terminals. 

But it's still an Avometer. Still British. And still the 
same price. 

Look what you get. 
Increased accuracy and range. New accuracy - f 1% full scale deflection on dc ranges and f 2% full 

scale deflection on ac ranges. 
The best overload protection in the business. 

Avo have invented the best ever electro- magnetic cut -out. 
It doesn't depend on batteries, and disconnects the meter 
well below danger level. 

Designed to meet military requirements. DEF 
spec. approval has been applied for -and Avo expects the 
Mk. 5 to be passed. 

Easier to handle and read. The scale is clearer 
-mistakes are almost impossible. And handling is much 
simpler. 

Entirely new circuit construction. An all - 
enclosed thermally compensated dust -protected move- 
ment. Flexible printed wiring. And a new printed shunt 
technique that's all our own. 

Avo Limited, Dover, Kent. 
Telephone: Dover 
2626 

WW -ORO FOR FURTHER DETAILS 

v0 

Thorn Measurement Control and 
THORN Automation Division. 

1/` 
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Circuit Ideas 

Faster slewing rate 
with 741 op -amp 
The circuits shown enable slewing rates in 
excess of that offered by a standard 741 
operational amplifier to be achieved. A 
single transistor amplifying stage is fed 
from the output of the operational 
amplifier. If the transistor stage provides a 
gain of G, then to achieve a given output 
voltage swing, V, the operational amplifier 
output voltage swing must be V /G. Both 
voltage swings occupy the same time, 
but the swing from the transistor stage is 
G times that from the operational 
amplifier. Therefore the slewing rate at 
the transistor stage output is G times that 
at the operational amplifier output. 

Resistor R, must be chosen with regard 
to the desired output impedance and the 
current available from the supply. Resistor 
R2 is then made equal to R, /G, where G 
is the desired stage gain. To utilize the 
available voltage swing the design should 
be such that the collector of Tr, is at 

zero volts when the output of the i.c. is at 
zero volts, assuming the loop is not closed 
by R f If the collector and emitter currents 
of Tr, are assumed to be equal, then the 
current through the transistor is Vcc/R,. 
Therefore the drop across R2 and Tr, 
base -emitter is Vbe + (Vc.,RZ /R,). Hence the 
voltage to be dropped by the zener diode is 

Vcc- ( Vbe + Vcc R2/R 1). 

These calculations need only be approxi- 
mate because any errors are virtually 
eliminated when the loop is closed. Resistor 
R3 is required to provide sufficient current 
for the zener diode to operate correctly. 
Output impedance may be reduced further 
by the addition of an emitter follower but R f 
must then be taken to its emitter (second 
circuit). Note that Rf is returned to the 
non -inverting input because of the 
additional inversion due to Tr,. Component 
values given in the circuit increase the 
slewing rate by a factor of five. Gains of 
up to 20 have been used. 
L. Short, 
Wokingham. 

Differential input and 
output with op -amps 
This circuit uses three op -amps to provide 
an amplifier with differential output as well 
as differential input. It was designed to drive 
a meter with a signal of either polarity 
when a centre -tapped power supply was not, 
available, but could have other uses. 

The 18 -k Q resistors form a potential 
divider across the outputs of the complete 
amplifier. The voltage at the non -inverting 

input of IC, is therefore the average of the 
two output potentials. The divider consist- 
ing of the two 1 -M Q resistors maintains the 
inverting input of IC, at a fixed potential; 
IC, acts to keep its inputs nearly equal, as 
it forms part of a negative feedback loop, 
and therefore the average of the two output 
potentials, i.e. the common mode output, 
is determined by the resistor values. 

To obtain negative differential feedback 
with the circuit as shown, output 1 should 
be connected to input 2 and output 2 to 

input 1, in both cases via a suitable resistor. 
If it is more convenient, the connections 
to the inputs of each op -amp could be 
reversed, in which case the feedback 
connections would be output I to input 1, 

and output 2 to input 2. 

If IC, and IC2 are combined in a dual 
op -amp, then p.c. board space will be 
saved, and differential temperature drift 
reduced. I used a 741 for IC3 and a 747 
(dual 741) for i.cs 1 and 2. 
A. D. Monstall, 
Edinburgh. 

Low battery 
voltage indicator 
This circuit was devised to indicate when 
the voltage of the battery fell below a 
minimum acceptable value during a long 
period of use. 

The design is for a 9 -volt version, but 
can easily be adapted to suit any supply 
voltage. In this particular case the l.e.d. 
lights up when the supply voltage falls to 
8.3V - this minimum voltage is determined 
by choice of circuit components. The l.e.d. 
used is a Hewlett- Packard 5082 -4440 avail- 
able from Integrex. The zener diode is a 
BZY85 C8V2 400mW, but in this circuit 
its avalanche point is only 7.7V due to the 
low current drawn. The circuit draws about 
2.5mA normally, and 7mA when the 
thyristor conducts. The 125 -,uF capacitor 

6k8 

tk 

is included to prevent pulses triggering the 
thyristor as capacitors charged. 
P. C. J. Parsonage, 
Whangarei, 
New Zealand. 
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Inexpensive p.s.d. 
A digital phase- sensitive detector with an 
output swing of up to 15 volts can be 
constructed for as little as 40p, using one 
SN7426N quadruple two -input nand -gate 
i.c. and a few passive components. The 
relationship between phase difference and 
d.c. output level is absolutely linear, so the 
circuit may find application in the con- 
struction of low -cost phase -lock loops and 
in phase -shift keyed demodulation. 

The required logic function for phase 
detection is that of exclusive-or, i.e. `0' 
output for similar input levels and '1' output 
for dissimilar inputs, achieved by con- 
necting the SN7426N as shown. Gate 1 

gives the `nand' function, while gates 3 

and 4 act as inverters with their outputs 
combined by sharing a common load 
resistor. This combined output is fed to 
gate 2, inverted, and combined with that 
of gate 1, again by sharing a common load 
resistor. 

The waveform produced by the detector 
is a rectangular wave whose mark -space 
ratio is proportional to the phase difference 
between the input square waves. This 
rectangular wave is applied to a low -pass 
filter formed by R2 and C whose values 
should be chosen to suit the operating 
frequency and required output resistance. 
As the SN7426N has high- voltage open - 
collector outputs, the voltage for the 

O 
inputs 

O 
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outputO 

+V 

21 

11 

SN7426N 

14 

13 

12 

11 

10 

E-- 

4>6k8 

common load resistor R, may be chosen 
to give the required output swing, to a 
maximum of 15 volts. Note that the open - 
collector outputs are rated to sink a 
maximum current of 16mA. 

This whole circuit function could, of 
course, be achieved by using one circuit 

+5V 

oV 

of a SN7486N quadruple two -input ex- 
clusive -or, but this would require the use 
of an external transistor to achieve an 
output swing of greater than 2.5 volts, as 
well as being more expensive. 
R. A. Harrold, 
Leicester. 

Reducing distortion by `error 
add -on' 

The conventional virtual earth amplifier 
must by its nature have an error at its out- 
put, VA (upper part of first circuit). The basis 
of this new circuit is to recognize that a 
measure of this error appears at the input 
of A1, and when fed to A2 an error `add -on' 
signal is produced. The output between VA 

and VB is then composed of the error in 
the output signal VB added to the distorted 
original signal VA to produce an output 
very much closer to the ratio R2 /R1 than in 
the conventional case. What error add -on 
does for amplifiers is to use the second load 
terminal, normally earthed, to do something 
useful. 

Gain is (VA+ VB) /V, = G1 +G2G, /A 1, 

where 

G1 = 
R2+R,(1+A1) 

A2 

ÁiR2 

and G2 = 
1+ A2R31(R3+ R4) 

The circuit has been built and demonstrated 
using the values shown. When slightly over- 
loaded the results show very clearly how the 
principle works. Resistor R2 was adjusted 
but in practice a 1% resistor could be used. 
It is hoped to publish more details later, but 

intuitively I feel that the open -loop gain 
improves at 12dB /octave compared with 
6dB for the conventional case. Of interest is 
the hope of solving problems such as loud- 
speaker distortion which negative feedback 
fails to cope with adequately. A microphone 
might be placed in front of the main loud- 
speaker to produce an error add -on signal 

for a separate error add -on loudspeaker. 
Indeed in principle a chain of micro- 

phones and speakers could be employed to 
reduce distortion to any amount although 
in practice this might be difficult to achieve. 
A. Sandman, 
Lincoln's Inn Fields, 
London, WC2. 

10k 
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p Experiments with operational amplifiers 

7. Using transistors for logarithmic conversion 

by G. B. Clayton,* B.Sc., F.Inst.P. 

Bipolar transistors, operated under appro- 
priate conditions, behave logarithmically. 
An operational amplifier transistor feed- 
back circuit may be used to perform logar- 
ithmic conversion. Converters using this 
principle assume a transistor characteristic 
described by the equation 

VEB = -E° logroj (7.1) 
° 

where 4 is the collecter current in amps, I. 
is a constant at constant temperature, its 

value is typically 10 - '2A, Bois a constant at 
constant temperature, its value approxi- 
mately 60mV at 27 °C, and VEB is the emitter 
base voltage. 

The equation holds for a wide range of 
collector current values provided that the 
collector base voltage of the transistor is 

held at zero. 
Because of the temperature dependence 

of the terms 4, and E0 simple logarithmic 
converters using single transistors give 
accurate logarithmic conversion only if the 
temperature is held constant. The effect of 
temperature changes may be considerably 
reduced by balancing the temperature varia- 
tion of one transistor against that of a 
second transistor ; such temperature com- 
pensation requires the use of an extra opera- 
tional amplifier. Experimental circuits for 
investigating the action of simple log con- 
verters and temperature compensated con- 
verters are suggested in what follows. 

A circuit suitable for investigating the 
performance of a simple logarithmic con- 
verter is illustrated in Fig. 7.1. Negative 
feedback is applied to the operational am- 
plifier through a diode connected transistor 
Trt. The circuit is suitable for positive input 
voltages. Diode D is connected in parallel 
with the logging transistor to protect the 
transistor against the excessive inverse 
voltage which would arise if an input signal 
of wrong polarity were inadvertently ap- 
plied. Negative input signals may be logged 
by reversing connections on both transistor 
and diode. Resistor RE is connected in series 
with the logging transistor to reduce the 
effective loading on the amplifier output at 
the higher values of feedback current. 

If we assume that the base current of the 
transistor is negligibly small compared with 
the collector current, the feedback current 

may be equated to the collector current. The 
output voltage of the amplifier provides the 
transistor emitter base voltage and we may 
write : 

e° = VEB = -E° logro j 
° 

(7.2) 

e. 
where I = If = 

Note that the output voltage from the 
circuit is taken from the emitter of the 
logging transistor and not from the output 
terminal of the amplifier, pin 6. 

The response equation for the circuit may 
be verified by applying a range of input 
voltages and measuring and recording input 
and output signals. If the widest logging 
range possible with the circuit is to be 
realized it is necessary to separately balance 
both the input voltage offset and the bias 
current of the amplifier. In making these 
adjustments the transistor with its protec- 
tive diode are disconnected from the circuit 
and a large value resistor (say 1 Mil) is 

connected in their place. 
Input offset voltage is balanced first. This 

is done by shorting pin 2 to earth and adjust- 
ing the offset voltage balance potentiometer 

3, 

for zero amplifier output. Once input offset 
voltage has been balanced the short on pin 
2 is removed. The input voltage to the circuit 
is set to zero and the bias current potentio- 
meter is adjusted so that the amplifier out- 
put is again zero. The logging transistor 
with its protective diode should now be 
connected back into the circuit. 

In investigating the logging range of the 
circuit input voltages in the range, say, 

0.1mV to 10V will be found suitable. A 

typical set of experimental results is given 
in the table below. 

Output voltage 
e 

Input voltage 
e, 

Log,a 
e, 

0.32V 10-4V -4 
0.35V 8.8 x 10-4V 4.95 = -3.05 
0.4V 4.7 x 10-3V 3.66 = -2.34 
0.45V 3 x 10-2V 2.48 = -1.52 
0.5V 0.21V 1.32 = -0.68 
0.55V 1,6V 0.20 
0.6V 10V 1 

Results may be plotted graphically as in 

Fig. 7.2 in order to show the logging range. 
The graph should be used to deduce values 
for the constants E° and I° of eq. (7.2). 

+15V replace with 1 Mfl resistor 
when balancing offsets 

470k 

10k 
current 

bias 

rt=IC 

I----- ---- 
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Department of Physics, Liverpool Polytechnic. Fig. 7.1. A simple logarithmic converter. 
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Interchanging the position of the input 
resistor and logging element in the circuit 
of Fig. 7.1 gives the circuit shown in Fig. 7.3. 
This circuit may be used to perform an anti - 
log conversion. The circuit accepts positive 
input signals. Diode connection of the 
transistor allows the same transistor to be 
used for either positive or negative input 
signals, by connecting the transistor into 
the circuit in the appropriate direction. 

It is not necessary to separately balance 
input offset voltage and bias current; an 
adjustment of the 10k12 balance potentio- 
meter for zero output with zero input is 
sufficient. 

Input voltages in the range say 200mV to 
600mV should be applied and values of 
input voltage and output voltage should be 
recorded. A graph of the input voltage 
against the log of the output voltage should 
be drawn. 

05 
w--- ° 
a; 
Ja 0> 
>v 
f> -. 

0.5 

0.4 

1 1 I I 1 -4 -3 -2 -1 0 1 2 

log10 INPUT VOLTAGE 

Fig. 7.2. Plot of experimental results from 
Fig. 7.1 converter. 

10k 

-15V 

Fig. 7.3. A simple antilog converter. 

Ic1 

Tr1 

2N3707 

A circuit for a temperature compensated 
log converter is given in Fig. 7.4. The circuit 
uses two operational amplifiers and two 
logging transistors. The output voltage of 
amplifier A1, attenuated by the resistive 
divider R3, R4 provides the emitter base 
differential voltage between transistors Tr, 
and Tr2 and 

R3 
e0 

R3 +R = VEa- VEB2 (7.3) 
a 

VEB2 is controlled by the negative feedback 
round amplifier A2. The feedback forces it 
to take on that value which will cause the 
collector current Ice = I2 to flow in tran- 
sistor Tr2. Negative feedback round am- 
plifier Al forces VEB1 to take on that value 
which will cause the collector current 
41 = Il to flow in transistor Tr,. 

Substituting VEB values from eq. (7.1) 
into eq. (7.3) and rearranging gives 

where 

R3+Ra 
e E loglo 41 42 (7.4) 

R3 42 41 

e, e2 =I,= j and I2 =I2 =R2 
The output is compensated against the 

marked temperature dependence of the 
transistor I terms, since for matched tran- 
sistors the Io ternis cancel. Even if the tran- 
sistors are not perfectly matched it is found 
that for transistors of the same type the 
ratio Io2 /4, remains fairly constant with 
change in temperature. The linear tempera- 
ture dependence of the term Eo, which, 
together with resistors R3 and Ra deter- 
mines the scaling factor, may be compen- 
sated by using a temperature sensitive 
resistor for R3. 

If the greatest possible logging range is 
required the input offset voltage and bias 
current of amplifier A, should be balanced, 
using the procedure outlined for the simple 
log converter of Fig. 7.1. 

The input signal to be logged is applied at 
e, and a fixed collector current Ice set by e2 
and R2 is passed through transistor Tr2. 

In a practical temperature compensated 
log converter it is usual to return the e2 input 
to the positive supply and to choose the 
value of R2 so as to give a required value of 
Ice. The value used for Ice determines the 

Tr2 
2N3707 Ic2 

15k 
(adjust for 

scaling) 

temp. sensitive 
for temperature 

compensation of Ea 

Fia 7 d Tomnorntoro rnn,nonentoil Innnrithmir rnniwrtor 

Í 
e2 

-,75 0 - J 
ó 

4° 1 

-3 
0.01 0.1 

ei (VOLTS) 

100 

Fig. 7.5. Plot of experimental results from 
Fig. 7.4. circuit. 

value of Icl and hence e, required for zero 
crossing of the output of amplifier A,. 

If very small input signals are not to be 
used and one merely wants to take measure- 
ments in order to explore the action of the 
circuit it is not necessary to balance ampli- 
fier A, offsets. The output voltage should be 
measured for a range of values of e,. This 
should be done for several fixed values of 
the reference current Ice. Results are con- 
veniently displayed by plotting the output 
voltage against the log of the input voltage 
(or input current). The slope of these graphs 

is equal to R3R 
R4 

Eo. Values of R3 and R4 
3 

are normally chosen to give an output 
voltage change of 1V per decade of input 
current change. 

Experimental results obtained with the 
circuit of Fig. 7.4 are shown graphically in 
Fig. 7.5. The results were obtained with two 
settings of e2, 1 volt and 10 volts, corres- 
ponding to 42 = 10-5A and 10 -4A respec- 
tively. Note that zero crossing of the output 
occurs in each case when Ici is slightly less 
than 1c2. This is because of a mismatch in 
transistor to terms. The results indicate a 
value 41/Io2: 0.8 for the two transistors 
used. In both sets of results accuracy of log 
conversion falls off for values of the input 
voltage less than 10mV. The range of the 
circuit can be extended by balancing the 
offsets of amplifier A,. 

The effect of fixing the current I, = I. at 
some reference value and applying a vary- 
ing input signal to the e2 terminal should be 
tried. This gives log conversion without 
sign inversion, but the e2 input is not suit- 
able for very small signals. Transistor Tr2 
does not give accurate logarithmic con- 
version for very small currents because its 
collector base voltage is not zero. 

Note that all op -amp transistor feedback 
log converters will accept only single - 
polarity input signals. The circuit of Fig. 7.4 
is suitable for positive input signals. If one 
wishes to perform a logarithmic operation 
on a negative input signal the n -p-n tran- 
sistors Tr, and Tr2 should be replaced by a 
suitable p -n -p type (say 2N 4058). 

The circuitry in Fig. 7.4 may be re- 
arranged to give a circuit which will per- 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, January 1973 

(see text) 

R4 

15k R3 temp. sensitive 
1k for temperature 

compensation for Eo 

Fig. 7.6. Temperature compensated antilog converter. 

form an antilog conversion, as illustrated in 

Fig. 7.6. 
The input signal to the circuit, attenuated 

by the resistive divider, R3, R4, provides the 
emitter base differential voltage between 
transistors Tr, and Tr2 and 

R3 
e. 

R = VEB2- VEB1 (7.5) 
3 + 

Negative feedback round amplifier A, 
forces VEBI to take on that value which will 

cause the current I, = Ic, to flow as a col- 
lector current in transistor Tr,. If I, is held 
constant as a reference current VEBI is con- 
stant and VEBI varies directly with 
Voltage VEBI determines the collector cur- 
rent, Ice, of transistor Tr2. Negative feed- 
back round amplifier A2 forces Ice to flow 
through resistor R2 and amplifier A2 gives 
an output voltage ea = Ic2R2. 

Substitution of VEB values from eq. (7.1) 
into eq. (7.5) gives 

e; 
R3 

= Ea log10 
I 1 Ia2 

R3+ R4 42 41 

Where Ic1 = I, e1ef /R, and Ice = ea /R2 

Iaz RZ e. 
R3 l 

Thus /ci - -= 10 'R3 +R, Eo 
Ial ea 

Values of R3 and R4 are normally chosen so 
that 

R3 1 

= 1. 
R3 +R4 Ea 

R3 may be made temperature dependent in 

order to compensate for the temperature 
dependence of E,,. With these values of R3 

and R4 

ea = 41 
Io2 10-el - 
'1 

If /01 = Io2 the multiplying factor 

I 0 
Ic, - R2 

la l 

may be made equal to a desired constant 
c by choosing eref, R, and R2 so that 
eref(R2 /R1) = c. This makes ea = c 10 P1. 

The value of the constant c must, of 
course, not be made greater than the output 

eo 

2 

1 

J 
0 0 

ti 
-1 

2 
0.001 

C_01 c=1 

0.01 01 1 10 

eo (VOLTS NEGATIVE) 

Fig. 7.7. Plot of experimental results from 
Fig. 7.6 circuit. 

voltage capability of the amplifier. To allow 
for transistor mismatch and to avoid the 
use of close tolerance resistors the following 
experimental setting -up procedure may be 

adopted. Set e; to zero and adjust eref or R, 
to make the output of amplifier A2 exactly 
c volts. Apply an input signal of minus one 
volt and trim the value of resistor R4 to 
make the output of amplifier A2 exactly 10c 

volts. Experimental results obtained with 
the circuit are shown graphically in Fig. 7.7. 
The two sets of results are for c = 1 and 
c = 0.1. No offset balance was employed. 
Balancing amplifier A2 offsets may be ex- 
pected to extend the range of the circuit. 

(To be continued) 

Op -amp log and antilog converters may 
be combined in order to generate many 
non -linear functions. The circuits are con- 
nected together in such a way that they 
perform the operations normally involved 
in logarithmic computation. The remainder 
of Experiment 7 will deal with log circuits 
for multiplication, division and the genera- 
tion of powers. 
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H.F. Predictions - 
January 

HPF (highest probable frequency) is the 
frequency above which the probability of 
a skywave path existing is less than 10% 
and FOT (from the French, optimum traffic 
frequency) is the frequency below which 
the probability is greater than 90 %. LUF 
(lowest usable frequency) is the frequency 
above which the probability of exceeding 
the desired signal -to -noise ratio is greater 
than 90 %. FOT is an old established term 
but something of a misnomer as the true 
optimum, at which the product of skywave 
and signal probabilities is a maximum, is 

found to be the geometric mean of FOT 
and LUF. As the charts, which are prepared 
by Cable & Wireless, have a logarithmic 
frequency scale this optimum is easily 
placed by eye at midway between the FOT 
and LUF curves. 
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Meter for Blind Students 
Aural- tactual indication for d. c. measurements 

by R. S. Maddever*, M.A., D.Phil. 

This instrument for blind students is de- 
signed to convert an electrical input into 
an audible indication, as a direct replace- 
ment for a moving -coil meter. With a de- 
signed range of 0 to 100mV and an input 
resistance of 21cí2, a 10 °C change in tem- 
perature or a 30% change in battery voltage 
produces an output change of less than 3%. 
Tactual `readout' can be by pointer on a 
circular scale or by decade switches. With 
the last- mentioned the reading precision is 
1% of full scale. 

A variable reference voltage is produced 
by changing the resistance R7 in series with 
the constant current generator Tr2. An 
operational amplifier, A, compares this 
reference voltage with the voltage to be 
measured across R1. If the reference voltage 
is greater than the input voltage the ampli- 
fier output is positive and thus allows a 
second operational amplifier, B, connected 
as a free running multivibrator, to function 
and produce sound in an earpiece. If the 
reference voltage is lower than the input 
voltage, amplifier A output is negative and 
the multivibrator inoperative. By merely 
reversing the input leads to the first op-amp 
the audio output can be obtained when the 

Geelong Grammar School, Corio, Australia. 

4k7 
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Three instruments with different types of ̀ readout'. 

R5 
2 k2 

(set 
2k range) C4 20µ 

15V 

C2 
iOn 

input 
Di D2 

1 
, R1 
'2k 

R4 
4k7e 

Cl 
40n 

R8 
68k 

set zero) 

, R9 
:27k 

+3.5V to 9V 
at 3 to 9mA 

3 high - impedance 
earpiece 

ion /1 

C0 + 
15VT 

R.10 
3k3 

R,1 
2k2 

OV 

Circuit of the aural -tactual meter. Transistors are germanium types, e.g. 0C45, 0071; op -amps Motorola 1435 ; diodes silicon types, 
e.g. BA100, 0A200, IN914. 
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reference is below the input, if this is 
preferred. 

Thus, in use, R, is adjusted, either by 
potentiometer or by switches, until oscilla- 
tions are about to begin, and the input 
voltage is then known to be practically the 
same as that read off the variable reference 
voltage scale. The input terminals will be 
similar to those of a 50 microamp, 100mV 
moving -coil meter, só that conventional 
shunts and series resistors may be switched 
in to form an `audible multimeter'. 

The Motorola 1435 dual op -amp requires 
a centre- tapped voltage supply. To achieve 
this and still allow the supply to be switched 
on by the insertion of the earpiece, resistors 
R10 and Rtt are used, with decoupling 
capacitors C4 and C5. The value of Rtt is 

smaller than Rio because the current from 
the positive supply is greater than that from 
the negative supply due to the constant 
current generator. Silicon diodes D4 and D5 
isolate the functions of the two op -amps. 
The multivibrator frequency may be altered 
by changing C2 or R9. 

The base of Tr2, a germanium transistor, 
is held at about 700mV below the positive 
supply line by the silicon diode D3. Since 
the emitter -base voltage is about 300mV, 
the current through it stabilizes so that a 
further 400mV is dropped across the emitter 
load, R5 and R6. Thus by varying R6 the 
collector current is adjusted to produce the 
required maximum reference voltage across 
R, at its full scale value. Temperature 
compensation is afforded by the fact that 
the temperature coefficients of the voltage 
across the diode and VBE for Tr2 are similar 
and thus tend to cancel each other out. R4 is 
chosen so that even at the lowest supply 
voltage the bias current through D3 is 
several times the currents in the bases of 
Trt and Tr2. To allow zero setting with no 
input, Tr1, R2 and R3 are added. Silicon 
diodes DI and D2 are for input protection. 

R, can be either a wire -wound potentio- 
meter or a series of switched resistors. In 
each case the maximum resistance is made 
1kfz, and hence R6 is adjusted to produce a 
current of 100 pA in the collector of Tr2. 

Instruments using both methods of vary- 
ing R7 are shown in the photograph. Front 
panels are made from copper clad board. 
Braille figures and letters were put in with 
resist paint or dots from pressure sensitive 
sheets such as Letraset. Ordinary lettering 
was also put in to aid sighted instructors. 
After etching, the Braille dots were further 
raised with solder. Before removing the 
pressure sensitive ordinary letters to expose 
the copper, the areas around the letters were 
painted black with a cellulose lacquer. This 
provides excellent contrast for the copper 
lettering. The largest instrument uses Lock - 
tronic posts and resistors (A. M. Lock & 
Co. Ltd.) so that blind students may easily 
insert shunts and series resistors. 

The author is grateful to Churchill Col- 
lege, Cambridge, for the award of a School- 
master Fellow Commonership during the 
holding of which these instruments were 
developed, and to Mr. S. Stephenson, of 
Worcester College for the Blind, who 
brought the need of such instruments to his 
attention and arranged for several to be 
tested. 

"B.B.C. Engineering 

We consider that this monumental work* by 
Edward Pawley demands more than our normal 
notice under "Books Received ". This 570 -page 
volume, which incidentally weighs some 34. lb, 
contains well over 300,000 words and so much 
information that it would be invidious to high- 
light any one section. 

As the history of broadcasting in the U.K. 
falls fairly naturally into the following six periods 
the book has been divided into these six 
chapters: 
I. The experimental era preceding the formation 

of the British Broadcasting Company in 1922. 
2. The lifetime of the British Broadcasting 

Company: 1922 -6. 
3. The formative period of the British Broad- 

casting Corporation, from its foundation in 
1927 until the outbreak of war. 

4. The war years: 1939 -45. 
5. The period of post -war reconstruction: 

1946 -55. 
6. The years of expansion, from 1956 onwards. 

Although, inevitably, names (many of which 
became household words) are prominent in the 
story, Mr Pawley has dealt with the develop- 
ments of broadcast engineering rather than 
the personalities concerned. 

A complete picture ( "warts and all ") of 
British broadcasting from the earliest experi- 
ments before the setting up of the original 
British Broadcasting Company to the latest 
colour television techniques is painted. The 
work is extremely well documented with 
something like 550 references. 

One aspect of broadcasting in the U.K. 
which may not be generally known becomes 
obvious on reading the book. It is that the 
B.B.C. has played a major part in the inter- 
national field of broadcasting. Another little 
known contribution is the part played by 
B.B.C. engineers in the 1939 -45 war effort. In 
the section covering the war years one learns 

Announcements 
Racal -Mobilcal Ltd, Reading, Berkshire, have 
announced a contract for military radio equipment 
valued at £1.8M. The equipment includes the 
"Syncal ", "Squadcal" and "Comcal" h.f. mobile 
radiotelephones. 

A customer service laboratory for thick -film 
materials has been opened by the Du Pont Company 
(U.K.) Ltd, at Hemel Hempstead, Herts. The service 
is intended for European customers and possesses 
equipment for the manufacture and testing of 
thick -film components. 

The consortium of AEG -Telefunken, Aeritalia and 
the British Aircraft Corporation has been awarded 
the contract for design, development and manu- 
facture of the Radome (radar transparent nose cone) 
requirement for the Panavia multi -role combat 
aircraft. 

Jermyn Distribution, Vestry Estate, Sevenoaks, 
Kent, have been awarded a franchise to handle the 
range of Siferrit pot cores manufactured by Siemens. 

EMI Electronics and Industrial Operations, Blyth 
Road, Hayes, Middlesex, has introduced a com- 
puterized spectral calibration service rot users of its 

photomultiplier tubes. 

A vacation school intended to familiarize engineers 
and scientists in industry and education s%rth 

modern methods and philosophic, in the measure- 
ment of physical quantities will be held at the 

1922-1972" 
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what technical juggling was concealed by such 
code names as "washtub ", "dartboard ", and 
"domino ". The first of these names was given 
to the medium -wave transmissions to guide 
home -ward bound bombers after raids. Dart- 
board created a strong jamming signal used on 
the medium -wave band to confuse enemy 
night fighters who were being given information 
in a Forces programme broadcast from 
Stuttgart. The Alexandra Palace television 
transmitter was used, under the code name 
domino, to disable the navigational system 
developed by the Luftwaffe and known as 
Y- Gerat. 

An interesting aspect of broadcast engineer" 
ing is emphasized by the author in his 
foreword. He points out that many of the 
techniques used in broadcasting are common to 
other branches of electronics and other forms 
of radio communication but "broadcasting 
differs from them in one way that has had a 
profound effect upon its development: the 
receiving part of a broadcasting system - a 
vitally important part is not under the control 
of the broadcasters ". One result of this 
peculiarity is that the problem of obsolescence 
imposes a severe restraint on development as 
no improvement can be made at the trans- 
mitter unless either it is planned and announced 
so far ahead that existing receivers are worn 
out before the change takes place or that it is 
made in such a way that there is no deterioration 
in reception using existing receivers. 

The many and varied achievements of the 
B.B.C. engineers are well documented in this 
volume and is in itself a tribute to their work 
over the past 50 years. 

* "BBC engineering" 1922 -1972, by Edward 
Pawley, BBC Publications, 35 Marylebone 
High St., London, W 1 M 4AA. Price £7 

University College of North Wales, Bangor, from 
8th to 13th April 1973. The school on Electronic 
instrumentation will be organized by the Electronics 
Division of the Institution of Electrical Engineers, 
Savoy Place, London, WC 1. 

New Zealand Broadcasting Corporation has ordered 
two complete mobile sets of outside broadcast 
colour TV equipment, including Mark VIII auto- 
matic colour cameras, from Marconi Communication 
Systems Ltd, Marconi House, Chelmsford CM I 1 PL. 

Ultra Electronics (Components) Ltd, Fassetts Road, 
Loudwater, Bucks, have signed an agreement to 
represent Ouest Electronic Connecteurs, of France, 
in the distribution of connectors and related 
components. 

A contract to provide a new telecommunications 
link with France is included in a transmission 
equipment order placed by the British Post Office 
with GEC Telecommunications Ltd, P.O. Box No. 
53, Coventry CV3 1HJ. 

Two short courses entitled "Video recording" and 
"Time sharing computer systems" are to be held at 
Norwood Technical College, Knight's Hill, London, 
SE27 OTX. Video recording is a seven -week course 
from 18.30 to 20.30 each Monday commencing 
12th February; fee £3.00. Time sharing is a six - 
week course from 18.30 to 20.30 each Tuesday 
commencing 13th February; fee £2.25. 
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Books Received 

Semiconductor Diode Lasers, by Ralph W. 
Campbell and Forrest M. Mims, is written for 
experimenters and engineers as a broad 
introduction to the semiconductor laser and its 
applications. It simplifies the theory of laser 
action and deals briefly with the historic 
development of lasing materials and methods 
of excitation and discusses the relationship 
between non- coherent light emissions. as from 
l.e.ds, and coherent light emissions which 
characterize the semiconductor injection laser 
diode. The book continues with an informative 
section showing commercial device manufact- 
uring techniques, covering the geometry of 
single diode construction and high -power, 
multi -element arrays. The remaining chapters 
are devoted to the practical applications and 
circuitry used with these devices, demonstrat- 
ing the simplicity of pulse generators, 
modulators, power supplies, detectors and 
receiving systems. Pp.192. Price £1.90. W. 
Foulsham & Co. Ltd, Yeovil Road, Slough, 
Bucks. 

Compatibility and Testing of Electronic 
Components, written by C. E. Jowett, is 
designed to meet the needs of engineers and 
technologists working in the fields of 
component reliability, quality control, 
production and test development. It covers this 
vast subject in a clear, concise manner, 
providing detailed information on manufactur- 
ing and testing methods and generating an 
understanding of compatibility between 
materials, processes and differing environmen- 
tal conditions. The subject matter deals with 
practically all aspects of integrated circuits, 
thick- and thin -film devices, capacitor and 
deposited resistor technology, hybrid 
microelectronics, miniature encapsulated relays 
and flexible film wiring. The remaining chapters 
are concerned with techniques involved in 
reliability screening, environmental and life 
testing, component stress testing and detection 
of incompatibilities. Pp.345. Price £6.00. 
Butterworth & Co. Ltd, 88 Kingsway, London 
WC2B 6AB. 

Field Effect Transistors has been edited by N. 
R. Bijlsma and P. Burwell of Elcoma 
Publications in conjunction with E. G. Evans 
of Mullard's Central Technical Service. It is 

designed to familiarize the potential user of 
f.e.ts with the operating principles, 
characteristics and terminology of these 
devices in such a way that the special 
properties offered, can be recognized and 
utilized to advantage. This is achieved by 
discussion of the relative structures and 
principles involved in both junction and 
insulated -gate, field -effect transistors. 
Development is from triode technology, 
enhancement and depletion modes of 

operation, to tetrode or dual -gate forms of 
construction. Electrical properties are dealt 
with and the closing chapter describes circuit 
configurations and typical applications. 
Pp.131. Price £1.80. Mullard Ltd, Mullard 
House, Torrington Place, London WC1E 
7HD. 

Dielectrics, by P. J. Harrop, is the title of a 

work on a topic which has been neglected to a 

certain extent even though great advances 
have been made on the subject of material 
science. The author has attempted to bring up 
to date the subject of dielectric materials used 
in dectrical /electronic engineering, using a 

minimum of the large amount of tedious 
mathematical analysis normally associated 
with material physics. The book develops from 
a section of background information, which 
summarizes the classic capacitive properties of 
dielectrics, into the nature of matter which 
effect classification of the numerous types of 
material media. The text continues with an 
extensive survey dealing with the modern forms 
of dielectric and discusses the relative merits of 
forms and techniques employed in the 
fabrication of components. Finally, testing and 
measurement techniques are reviewed dealing 
with the basic parameter evaluation of both 
solid and liquid dielectrics. Pp.155. Price £3.50. 
Butterworth & Co. Ltd, 88 Kingsway, London 
WC2B 6AB. 

Techniques of Circuit Analysis, by G. W. 
Carter and A. Richardson, is written primarily 
for undergraduate students of electrical and 
electronic engineering, though it will also be 
found useful to physicists. It provides 
instruction and practice in the methods of 
analysis which are essential in solving electrical 
circuit problems. A notable inclusion is the 
analysis of distributed circuits and transmission 
lines under transient as well as steady state 
conditions. Laplace transforms, matrix algebra, 
Fourier integrals and the complex plane are 
explained with worked examples used to 
illustrate the methods described. Each chapter 
concludes with a set of exercises. Pp.548. Price 
£5.00. Cambridge University Press, Bentley 
House, 200 Euston Road, London NW 1 2DB. 

Thick Film Circuits, by G. V. Planer and L. S. 

Phillips, aims to assemble the basic ideas and 
data required to enable the reader to 
understand and assess the capabilities of thick 
film technology in relation to his own particular 
requirements. It is also designed as a reference 
book for those already involved in this area, or 
who have a more general interest in electronic 
packaging developments. A selection of the 
chapter headings are: applications, substrates, 
conductor and resistor patterns, printed 
capacitor and insulating lavers, printing and 
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firing procedures, hybrid circuits, trimming 
and test procedures, environmental protection, 
and circuit design concepts. Pp.152. Price 
£4.00. Butterworth & Co. Ltd, 88 Kingsway, 
London WC2B 6AB. 

Transistor Audio and Radio Circuits, for radio 
receivers, record players, tape recorders and 
hi -fi equipment, is the second edition of a 

publication by Mullard. This edition 
incorporates many new circuits that take 
advantage of developments which have 
occurred since the first edition was published. 
These include new audio amplifiers, a radio 
receiver and amplifiers using integrated circuits. 
In addition to the designs for 10W and 25W 
audio amplifiers, there are now three new 
circuits for 15W, 35W and 50W amplifiers. A 
pre -amplifier for these new circuits is also 
included. Methods of protecting these 
amplifiers.from short circuits are discussed and 
suitable circuits given. Another addition to the 
book is a chapter on loudspeakers. This 
considers the choice of speaker for a particular 
application and the characteristics of the 
speaker required. Enclosures for speakers and 
some general rules for construction are 
discussed. Pp.281. Price £1.80. Mullard Ltd, 
Mullard House, Torrington Place, London 
WC1E 7HD. 

Broadcasting in Britain 1922 -1972, by Keith 
Geddes, is an illustrated, brief account of the 
engineering aspects of broadcasting from the 
formation of the British Broadcasting 
Company to the present era of television 
broadcasting and digital and stereophony 
techniques. Pp.63. Price 45p. Her Majesty's 
Stationery Office (Science Museum Publica- 
tións), 49 High Holborn, London WC IV 6HB. 

Hi -Fi Year Book 1973 is a complete directory 
for pickups, motor units, tuners, amplifiers, 
microphones, recorders, speakers and cabinets. 
Brief specifications and prices of each product 
are provided. A section giving manufacturers' 
and dealers' addresses is also included and 
introductory articles cover the subjects of 
specifications, cassettes, loudspeakers and 
four -channel stereo techniques. Pp.464. Price 
£1.50. IPC Electrical -Electronic Year Books 
Ltd, Dorset House, Stamford Street, London 
SE 1 9LU. 

BBC Engineering is published approximately 
four times a year and is a record of B.B.C. 
technical experience and developments in radio 
and television broadcasting. The October 1972 
edition, number 92. is centred around a history 
of B.B.C. engineering 1922 -1972 and an article 
covering the first five years. A further principal 
article is entitled "Acoustic Modelling of 
Studios and Concert Halls ". Pp.36. Price 40p 
(post free). Annual subscription £1.50. B.B.C. 
Publications, 35 Marylebone High Street, 
London W1M 4AA. 

Transistor Circuit Design, by Laurence G. 
Cowles, is a reference manual of practical 
transistor circuits with design procedures and 
formulae covering d.c. to microwaves, small 
signals to high -power circuits related to discrete 
components and integrated circuits. Pp.344. 
Price £6. Prentice -Hall International Publisher, 
Durrants Hill Road, Hemel Hempstead, Herts. 

Beginner's Guide to Television (5th edition), by 
Gordon J. King, deals with basic principles, TV 
transmission and reception, test cards and 
receiver controls, relay TV and communal 
aerials, colour and closed- circuit TV and 
video -tape recording. Pp.211. Price £ 1.60. 
Butterworth & Co. Ltd. 88 Kingsway. London 
WC2B 6AB. 
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A Simple Transistor D.C. Multimeter 
by J. D. Pahomoff* 

A meter for high impedance measurements in transistor circuits 

This short, but interesting article was received from one of our Russian readers and was inspired 

by the Linsley -Hood design we published in June 1972. A certain small amount of editing was 

undertaken but every effort has been made to preserve the original character of the author's 
manuscript which we feel adds to the interest of the article. 
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Fig. 1. Complete circuit diagram of the simple transistor d.c. multimeter. 
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Fig. 2. Construction of the voltage multiplier. 
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In spite of its principal simplicity, the final 
circuit diagram of the multimeter as sug- 
gested by Mr. Linsley Hood is too compli- 
cated especially for the beginner, because of 
many switches. I think that the simpler 
variant of this multimeter, described later, 
will find popularity among the readers of the 
magazine. Such a multimeter can be wired 
up during one week -end. To make the con- 
struction of the multimeter more simple 
all the switches are omitted and substituted 
for small sockets (á in. diameter or less). 

Circuit 

The suggested revised circuit of the d.c. 
transistor multimeter is shown in Fig. 1. 

First of all the voltage multiplier is changed 
so that all the voltage ranges have single 
individual separate resistors from R, to R6 

inclusive. It's more convenient both for 
wiring and calibration. 

The current multiplier is also slightly 
changed, the first and the last ranges being 
omitted. All the ranges for measurements 
of voltage and current are the same: 100- 
30-10-3-1-0.3-0.1. Only two ranges for 
measurements of resistance are left un- 
changed, as it is quite enough for most of the 
practical purposes. Each ohms range has its 
individual potentiometer (R16, R18). The 
variable resistor R21 in the tail load of Tr, 
and Tr2 serves as a `set zero' adjustment. 
The variable resistor R23 serves to set full 
scale deflection. 

In order to switch off the multimeter there 
is a switch S,. In the position 'OFF tran- 
sistor bases of Tr, and Tr2 acquire the zero 
potential, that's why the current could not 
flow. 

Construction 

Construction of the d.c. multimeter is not 
critical and it can be made in every way 
possible. It is suggested that the instrument 
case may be made of Paxolin. The con- 
struction of the voltage multiplier is shown 
in Fig, 2 and current multiplier in Fig. 3. 

Part of the current multiplier, for example 
R11 -R14, may be wire wound. Each of these 
wire resistors must be correctly checked 
with Wheatstone bridge. Resistors from Rio 
to R7 can be selected among the preferred 
value series. For example, in the case of the 
670 resistor R10, in the current chain 

*Moscow, U.S.S.R. 

www.americanradiohistory.com

www.americanradiohistory.com


i!l Wireless World, January 1973 

Tr1 base 

-mA 0.1 0.3 1 3 10 30 100+mA 

Fig. 3. Construction of the current multiplier. 

Fig. 4. Position of the main parts of the 
multimeter. 

(multiplier), it can be selected as 6852 -1 %; 
R9, 22052 -5% 230 ohm, etc. 

The position of the main parts of the 
multimeter is shown in Fig. 4. All the 
additional information can be found in the 
previous article by Mr. Linsley Hood, 
Wireless World, June 1972, pp. 279 -280. 

Components list 

Resistors 
RI 50M R13 2.3 
R2 15M R14 1 

R3 5M R15 100 
R4 1.5M R16 100 preset 
R5 450k R17 120k 
R6 100k R18 50k preset 
R7 49k R19 47k 
R8 670 R20 18k 
R9 230 R21 10k preset 
R10 67 R22 680 
R11 23 R23 500 preset 
R12 6.7 R24 3.3k 

Transistors 
Tr1, Tre BCI84L 
Tra MPSA65 

Developments in Surface Acoustic Wave 
Technology 

Eighty -six years ago, Lord Rayleigh 
discovered the surface acoustic wave effect 
by which a signal can be propagated and 
remain on the surface of a material. 
Instantaneous examination of the propaga- 
ting waveform in spatial terms gives access 
to a real time signal which can be sampled 
or modified. Such a facility extends the 
designer's armoury where conventional 
electronic or electro- magnetic circuits 
are unsuitable. Perhaps the most 
important of the applications for this type 
of phenomenon is in practical delay cir- 
cuits for frequencies from 10 to 400MHz 

and delays up to 50µs. 
Conversion of electrical to acoustic 

energy, and the reverse, is achieved by 
using interdigital transducers consisting of 
two sets of interleaved metal fingers spaced 
one -half of an acoustic wavelength apart. 
The resonant frequency of this electro- 
mechanical pattern is obtained from 
dividing the s.a.w. (surface acoustic wave) 
velocity by the finger spacing, and if a signal 
of such a frequency is applied across the 
fingers, then a surface wave will be launched 
down the piezoelectric substrate. Since the 
s.a.w. is non -dispersive, the information 

content can be accurately preserved, and 
in addition the transduction is reciprocal so 
the same finger pattern will regenerate an 
electric signal from the s.a.w. Bandwidth of 
the finger array can be simply adjusted 
by alteration of the number of finger pairs, 
and electrical impedance determined by the 
choice of radiating aperture. 

In addition to making use of the delay 
properties by selection of the material used 
for the piezoelectric substrate - and, of 
course, the separation of the transducer 
arrays, the designer can use the same type 
of element array to make bandpass filters 
with very small changes in the techniques 
employed. Tapped delay lines can also be 
readily devised, and a recent new applic- 
ation has been found for surface acoustic 
wave devices in f.m. pulse compression 
filters. 

With such a variety of applications 
already realized for the s.a.w. device, it is 
small wonder to find that even more 
advanced projects are planned for the 
future. Several companies are experi- 
menting with the s.a.w. devices, Microwave 
and Electronic Systems Ltd, in a recent 
statement, outlined some future products. 

Future development prospects 
An example of one of the devices pre- 
dicted is the linear frequency discrimina- 
tor. This consists of two filters having 
triangular insertion loss characteristics 
of equal width, but offset by a frequency 
difference equal to half the separation of 
stop band. Positive or negative slope 
discrimination over bandwidths and 
frequencies difficult to deal with using 
conventional design techniques may be 
easily accommodated using the s.a.w. 

Adaptive non -linear convolvers may 
not be familiar to too many. They use 
the non -linear interaction of the s.a.w. 
signal with a reference signal propagating 
in the opposite direction. The resultant 
signal at the sum frequency has a very 
low or even zero velocity (comparable 
to a standing wave) and can thus be 
integrated over considerable time periods 
using a capacitor. The basic mathem- 
atical process offered is that of 
convolution, but correlation is achieved 
by making the reference signal the 
reverse of the incident signal. 

Finally, the s.a.w. device offers excel- 
lent possibilities for the synthesis of 
highly stable oscillations at v.h.f. and 
beyond. In practice the actual stability 
is not as good as conventional quartz 
crystal oscillators, but there is the 
advantage of being able to operate at 
fundamentals of 400MHz and provide 
the additional facility of electronic tuning 
over a range of up to 1 part in 103 with 
small sacrifice in stability. 

Currently, principal substrate mate- 
rials employed in the production of s.a.w. 
devices are bismuth germanium oxide, 
with a surface wave velocity of 1.6 X 
l03 m/s, lithium niobate having a velocity 
of propagation 3.5 X 103 m/s. alumin- 
ium nitride, 5.8 X 103 m/s and finally 
the more familiar ST -cut X propagating 
quartz having a s.a.w. velocity of 3.1 X 
l03 m/s. 
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Design Criteria for Logic Power Supplies 

by R.B.D. Knight , FM.A., D. Phil, M.I.E.E. 

The features required from a power supply intended for integrated circuit logic are examined. 
Criteria are stated which, applied to the design or selection of supplies, will improve both 
economy and reliability of equipment. 

Since their introduction in the late fifties, 
power supply modules have become con- 
siderably more refined. Ever smaller 
variations in output voltages are quoted for 
changes in load, temperature, time and 
mains input. Current limiting and protec- 
tion against voltage transients are often 
offered as integral parts of the design or 
as optional extras. It was natural that the 
designers of logic systems should seek 
supplies for their circuits from the wide 
range of standard units available from a 
large number of manufacturers. The choice 
made was more important than it appeared 
at first sight because a unit misguidedly 
selected on the basis of price, size or an 
irrelevant technical feature may well have 
had subtle snags which caused apparently 
inexplicable i.c. failures and so gave poor 
equipment reliability. 

For reasons of low cost and the wide 
variety of circuit functions available, 74 
series t.t.l. logic working from a nominal 
5V supply is very popular. It is generally 
known from manufacturers' data sheets 
and applications information that for 
correct operation: 

The supply voltage must be between 
4.75 and 5.25V (industrial) or 4.50 
and 5.50V (military grade), 
The supply voltage must not exceed 
7.0V, 
No voltage exceeding 5.5V may be 
applied to a logic input, and 
Every 5 to 10 packages must be 
decoupled by a capacitor of 0.01 to 
O.1,uF having good r.f. properties. 

It is less easy to find out that: 
Voltage transients exceeding the stated 
maxima even for a fraction of a micro- 
second can cause degradation even if 
catastrophic damage does not ensue. 
Slow changes in supply voltage, e.g. 
1V/ms, within the normal limits, are 
tolerable. 
When the "totem- pole" output stage 
(see Fig. 1) switches, a heavy current 
pulse results from the non -conducting 
transistor switching on before the con- 
ducting transistor switches off. This 
pulse has a duration of the order of a 

*Measurement consultant to Semitron Ltd. 

nanosecond and is the reason for 
decoupling groups of i.cs. 
The supply must be free from fast 
transients and these must not be induced 
by the current pulses through the totem - 
pole. 

Conductors longer than 25cm or so 
behave as transmission lines and not as 
short circuits to pulses having the rise 
times to which t.t.l. circuits are sen- 
sitive. 

Properties of stabilized supplies 
The arrangement generally used in the 
design of stabilized power supplies is shown 
in Fig. 2. An amplifier compares the 
output voltage with a zener reference and 
develops a control signal which is applied 
to a series element. The higher the gain of 

Fig. I. "Totem pole" output stage. -9 
rectified 

o.c. 

41 

the loop the lower is the output impedance 
at d.c. and the greater the immunity from 
changes in mains input. The use of remote 
sensing connections as shown, enables a 
low output impedance to appear at a point 
physically distant from the supply. How- 
ever, this low impedance is only demon- 
strated at d.c. and low frequencies. In order 
to be stable the supply must be designed 
so that the loop gain of its control system 
must fall with frequency in a controlled 
manner. This results in an output impedance 
which rises with frequency. This rise is 

controlled by the capacitor CZ in Fig. 2. 
The higher the loop gain of the system 

the more difficult it becomes to control its 
frequency response. A low gain design 
giving modest performance can be stab- 
ilized by a single time constant, but high 
gain designs require two or even more 
shaping circuits. Inescapably associated 
with these is a relatively high phase shift 
at certain frequencies which results in 
ringing in response to sudden changes in 
load current. Even worse, transient 
response is likely if remote sensing is 
employed as a further time constant is 
added, as shown in Fig. 3. Resistors R3 
and R4 represent the resistances of the 
leads between the power unit and the 
load: C3 is the total capacitance at the load 
end and is largely made up by thedecoupling 
capacitors distributed amongst the i.c. 
packages. The inductances of the leads, 
L, and L2, may also be significant. All 
these parameters are outside the control 
of the power supply designer, but an 
inescapable part of the loop which he is 
trying to design to be stable! The selection 
of a supply module having an outstanding 
performance in the conventional sense in 

- C2 

T 
Fig. 2. Series stabilized power supply. 

> Rt 
> 

R2 

load 
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Fig. 3. Supply with long output leads. 

the belief that this will ensure that there 
are no problems in this area is therefore a 
serious mistake. If anything, the reverse 
is likely to be true. 

Voltage transient protection. A small rise in 
voltage at the output of a supply based on 
Fig. 2 causes the series element to be cut 
off, giving the unit a very high output 
impedance. If, for example, the 5V rail is 

accidentally shorted to one at a higher 
voltage or touched by a charged object 
such as an unearthed soldering iron there 
is nothing to prevent an excessive potential 
reaching the logic circuits. If the series 
device should fail and become a short 
circuit the output voltage will rise danger- 
ously and cause extensive damage to the 
logic devices. To reduce these weaknesses, 
thyristor "crowbar" circuits are often 
added. The principle of these is shown in 
Fig. 4. These do not give such satisfactory 
protection as is often imagined. The switch - 
on time of most thyristors is of the order 
of microseconds and the firing circuit adds 
more delay between the appearance of an 
excessive voltage and the thyristor 
becoming effective. 

When the mains supply is switched on 
unpredictable voltage conditions exist 
throughout the stabilizer and crowbar 
circuits. These also vary with the exact 
instant during the supply waveform when 
the switch is closed. Any bounce in the 
switch further complicates the situation. 
Under these conditions it is possible for 
an even larger and longer voltage transient 
to occur at the output and not be restrained 
by the "protection" circuit. 

Current limiting. If an excessive current 
is drawn from a power supply its output 
voltage will fall. This fall may be related 
to the current in various ways, as shown 
in Fig. 5. Curve 1 shows considerable 
foldback, i.e. the output current falls 
greatly when the supply is overloaded. 
This brings the danger of lockout states 
if the load line representing all the logic 
elements intersects the characteristic at 
three points. A typical t.t.l. load line is 

shown dotted in Fig. 5 as curve 2. Much 
less favourable load lines, such as curve 3, 
have been reported by Kalb.t However, 
such extreme cases as he reports were con- 

cerned in circuit studies and should not 
be observed among devices from reputable 
manufacturers' production runs. 

Curve 4 in Fig. 5 shows a modest amount 
of foldback which would be unlikely to 
permit lockout conditions to arise. Curve 5 

demonstrates the characteristic of a supply 
which transfers from a constant voltage 
to a constant current mode. For compari- 
son, the relationship for a simple shunt 
zener regulator (Fig. 6) is shown in the 
figure as curve 6. The use of foldback 
current limiting is attractive to the power 
supply designer as this leads to a reduction 

Fig. 4. Thyristor "crowbar' protection 
circuit. 

LOAD CURRENT 

Fig. 5. Characteristics of supplies and 
loads. 1. Supply with considerable 
foldback 2 & 3. t.t.l. load lines. 
4. Supply with slight foldback 
5. Supply having constant current 
characteristic. 6. Shunt zener 

stabilizer. 

R1 

rectified 
a.c. 

+5V 

output 

-oV 
t "Design Considerations for a t.tl. Gate ", Jeff Kalb, 

National Semiconductor Corp. publication TP -6. Fig. 6. Shunt regulator using zener diode. 

of the dissipation in the series element 
under conditions of short- circuits and other 
heavy loads on the output. This can make 
possible the use of a smaller heat sink or 
fewer series transistors. However, it is 

obvious from Fig. 5 that the more re- 
entrant is the overload characteristic the 
more probable it is that equipment will 
fail to function due to having fallen into 
a lockout condition. At best it may be 
necessary to use a power module rated at 
a current significantly higher than the 
useful load to ensure that there is only 
one crossing of the load line and limiting 
characteristic. The supply least likely to 
give this problem is the simple shunt 
zener regulator. 

Recommended design approach 
Obviously a supply must always provide 
an output voltage between the required 
limits. This is not, however, a stringent 
design feature. It is essential for a power 
supply intended for logic circuits to have 
a controlled transient response in order 
to be free from significant ringing or over- 
shoot. These are more important than the 
transient response time itself. The transient 
performance must not be degraded by the 
addition of unspecified amounts of 
additional capacitance across the supply 
terminals, even at the end of long leads. 
These requirements are best met by a 
simple design. The resulting regulation 
against mains input and output load 
changes, though poor by power supply 
industry standards, can readily be arranged 
to be tolerable by logic elements, allowing 
in addition for ripple and voltage drop in 
wiring. Remote sensing is not needed for 
relatively low currents and is indeed a 
disadvantage owing to the extra difficulty 
of obtaining the required transient response. 
However, when the voltage drop in the 
cables between the supply module and 
the load is likely to exceed 100mV, the 
advantage of eliminating this outweighs 
the problems which result. 

The current limiting characteristic is 

not too critical although it is essential to 
ensure that this is crossed only once by the 
load line of the circuits being driven by the 
supply. Undoubtedly the less re -entrant 
this is the more certainly the supply is 

compatible with any logic elements. Over - 
voltage protection is very desirable, but 
to be truly effective must operate very much 
faster than any thyristor circuit. A zener 
diode, being a single sharp junction device, 
gives far superior limiting. Devices 
having the essential sharp knee, well 
defined breakdown voltage, very low 
slope resistance and high surge power 
ratings have been designed for this applica- 
tion and are now readily available. These 
devices provide, for the first time, the 
possibility of effective protection of 
integrated circuits from damage due to 
voltage transients. To avoid delays in the 
operation of the protection due to trans- 
mission line effects the device should be 
installed close to the logic elements. A 
large heat sink is not mandatory, since 
the dissipation is negligible under normal 
conditions. .If a sustained excess voltage 
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occurs, due to a short circuit to a higher 
voltage rail or a short- circuited series 
element in the power supply, the dissipation 
in the protecting device may be excessive. 
If the device then fails it will almost certain- 
ly become a short circuit, continuing to 
protect the integrated circuits. Repairs are 
therefore limited to the power supply area 
and costly searches through the logic 
circuits for elements which may be only 
slightly damaged are still avoided. The 
shunt stabilizer of Fig. 6 inherently pro- 
vides fast protection against voltage 
spikes. 
Other logic families. The demands which 
74 series t.t.l. makes from its power 
supplies apply to the high speed 74H 
versions, with somewhat greater emphasis. 
Slower families give less of a current pulse 
problem but m.o.s. in particular, is very 
prone to damage by voltage transients. 
All widely used logic integrated circuits 
are able to tolerate ± 5% total voltage 
excursions. Many are unaffected by ± 1096. 
The same general principles should there- 
fore be applied in the provision of power 
supplies for all current types of digital 
integrated circuits. 

Conclusions 
Comparison of the properties of standard 
stabilized power modules and the require- 
ments of logic elements reveal that the 
supplies give a very well defined voltage, 
which the integrated circuits do not need, 
and no protection from voltage transients. 
Even power supplies with thyristor crowbar 
circuits may allow, or even cause, danger- 
ous transients. 

The specification of sophisticated power 
supply units for integrated circuit logic 
is not only uneconomic but also unsatis- 
factory. Local decoupling of devices, in 
accordance with device manufacturers' 
recommendations, should be provided to 
supply pulse currents without delay due 
to transmission line effects. The supply 
module must not oscillate and must have 
a suitable response to transient currents 
whatever the total value of capacitance 
connected at the remote end of the supply 
leads. The regulation and ripple are not 
critical, but the total voltage excursions 
must be within the limits specified for the 
logic family. A simple shunt zener regulator 
meets all the requirements and is a practical 
solution for all currents for which suitably 
specified zener diodes with the required 
power rating are available. Overvoltage 
protection is strongly advised, particularly 
where series stabilization is utilized in the 
supply design. This should be obtained 
by the use of the special zener diodes now 
available for this purpose. Zener protection 
can also be added to existing system 
designs with advantage. 

British participation in E S RO -4 

The latest spacecraft from the European 
Space Research Organization is that of 
ESRO -4 which was launched by a four - 
stage, solid- propellant Scout rocket on 21st 
November, at NASA's Western Test Range 
in California. There are five experiments on 
board, one of which was mounted by the 
Mullard Space Science Laboratory, 
Dorking, Surrey, and supported by the 
Science Research Council. The prime 
function of this British experiment is to 
measure ion (charged atom) density, tern - 
perature and composition of the Appleton 
or F -layer of the ionosphere. 

On the satellite structure three sensors 
are used for measurement, one of which is 
a gridded, spherical, ion -collecting probe 
20cm in diameter fitted to the end of one of 
three, 1.3 metre folding booms. The booms 
perform two functions, one of which is to 
de -spin the craft after orbit insertion, and 
the other to position the ion probe clear of 
the space- charge which will surround the 
vehicle. 

The electrical potential of the probe is 
swept repeatedly from positive to negative 
enabling it to act as an ion mass spectro- 
meter. On the same boom as this probe, 
but very close to the craft, is a smaller 
sphere of 1cm diameter designed to collect 
residual electrons and, therefore, to define 

Spacecraft ESRO -4 on a test rig in California 

the spacecraft's absolute potential in space. 
This feature allows the correct interpre- 
tation of the mass spectrometer readings to 
be obtained. 

A third probe, 10cm in diameter, carried 
on a boom 0.35 metre in length and 
mounted axially at the base of the satellite, 
has a constant charge applied with respect 
to the spacecraft, which serves as a type of 
calibrator against which the apparent ion 
density can be continually checked. The 
charge is adjusted to represent the mid- 
range value at the beginning of each 
potential sweep of the spectrometer probes, 
so that short period fluctuations in ion 
current can be detected down to the order 
of 2%, whatever the residual ion density. 

The spacecraft was planned to have a 
nearly polar orbit with altitudes varying 
from an apogee of 1100km to a perigee of 
280km. Spin rate before orbit insertion was 
about 150 r.p.m. and after the operation of 
the de -spin booms it would have been 
reduced to 65 -70 r.p.m. There are five 
different attitudes planned for the various 
experiments which are acquired by a 
command operated magnetic torquer. The 
prime contractor for this scientific satellite 
was Hawker Siddeley Dynamics under 
contract from the European Space 
Research Organization. 

www.americanradiohistory.com

www.americanradiohistory.com


World of Amateur Radio 

Hobby for the well -heeled? 
Is amateur radio becoming a high -cost 
hobby demanding little from its adherents 
other than a willingness to pay out 
hundreds of pounds for factory -built 
equipment? This is a question which can 
be guaranteed to rouse strong feelings. But 
certainly the number of amateur "shacks" 
containing equipment costing £500 or 
even well over £1000 is now quite high. 
Amateur communication receivers range 
up to more than £250; many transceivers 
are around this figure (though de luxe 
models such as the CX7A are about 
£1000); linear amplifiers around the £150 
mark; r.f. speech clipping units possibly 
£50; electronic keyer say £25; beam 
aerials and towers, virtually no limit; and 
so on. All this seems a long way from the 
0 -v -1 ( "straight ") receivers and the 
two -band, 10 -watt transmitters of the 
'thirties, or the surplus HRO and 
home -built a.m. /c.w. transmitter of 20 
years ago. 

Undoubtedly many amateurs are 
concerned at this transition from a 
do- it- yourself and self -training activity to 
what is increasingly a cheque -book hobby, 
though some of us continue to find much 
interest in what are virtually "junk - 
box" stations. It is still póssible to put an 
amateur station - particularly a c.w. 
station - on the air for under £25. 

Easier licences? 
A similar, and related, debate in amateur 
circles is about the constant pressure in 
many countries to make it simpler to 
obtain amateur licences. To quote a guest 
editorial in Break -In (New Zealand): "At 
the present time there seems to be a great 
hue and cry to lower the requirements to 
become an amateur radio operator ... we 
feel that quality will always count more 
than quantity ". The writer notes the 
outcry against having to learn the 
"archaic" Morse code and the arguments 
against formal radio theory examinations, 
and the feeling that amateurs form an 
"exclusive club" without regard for the 
many who wish to participate in the 
hobby. 

The writer quotes an amateur in Japan 
(where it has been made very easy to 
obtain a first licence) as suggesting that 
"many now get a licence after a short 

course, buy equipment, send off 
application for station licence, get on the 
bands for enjoying long chats with girl 
friends ... and then sell their equipment ". 

The editorial points to the value of c.w. 
and theory examinations, not only for 
their own use, but also as a way of 
ensuring that a licence is valued as 
something which requires effort to obtain. 
Certainly most of us who struggled 
(against our wishes) to learn c.w. 
operation have subsequently never 
regretted making the effort. 

Yet the following comments were 
received on 3.5 MHz from a Chesterfield 
amateur: "I find most days not one c.w. 
station using the band - often day after 
day it is the same until the evening, no 
c.w. but tons of s.s.b. proving the band is 
open ... I tested Top Band (1.8 MHz) to 
find out how much it is used in daytime 
for c.w. I gave a series of CQ calls across 
eight hours per day for five days. Not one 
c.w. station came back ". 

Amateurs and BBC -50 
The amateur's role in the early days of 
broadcasting received at least partial 
recognition during the recent BBC -50 
celebrations, though one missed any 
account of the broadcasting by amateurs 
in the period 1920 to 1923 or what was 
virtually the start of Empire broadcasting 
by the late Gerald Marcuse, G2NM." The 
successful joint I.E.E. -R.S.G.B. lecture by 
G. R. M. Garratt, G5CS, though full of 
fascinating detail of the historic events 
between 1896 and 1901 was placed well 
before the more controversial love -hate 
relationship between amateurs and the 
early B.B.C. 

One historic document, the 1921 
petition presented to the P.M.G. by the 
Wireless Society of London and signed by 
65 local societies, appears to have been 
lost for ever, despite the efforts in the 
early 1940s by Arthur Milne, G2MI, to 
preserve the petition which he found in 
Post Office archives marked for destruc- 
tion. Fortunately he made a photocopy of 
the document though the original now 
seems to have vanished for ever. The 
petition addressed to the Rt. Hon. F. G. 
Kellaway asked that regular "wireless tele- 
phony" transmissions be made, and 
foresaw the educational value of wireless 
as well as its use for entertainment. 

Wireless World, January 1973 

Contest Notes 
A well -known call -sign appears at the top 
of the list in the recent 1.8 MHz contest: 
G6UW, call of the Cambridge University 
Wireless Society (operated by D. I. Field, 
G3XTT). Leading scorer in a recently 
introduced "under 18" section was A. 
McHale, G4AMH. Revised dates for a 
number of 1973 contests have been 
announced by the R.S.G.B.: National 
Field Day June 2 -3; S.S.B. National Field 
Day July 14 -15; Diamond Jubilee h.f. 
contest, May 12 -13 (telephony) and May 
19 -20 (c.w.). But one must query the 
action of the R.S.G.B. in organizing for 
its Diamond Jubilee h.f. events (covering 
1.8 to 30 MHz) a contest in which "only 
contacts between stations in the British 
Isles will count" in view of the efforts over 
many years to discourage the use of such 
bands as 14 and 21 MHz for semi -local 
contacts. A most curious way of marking 
60 years of service to the amateur 
movement! 

The A.R.R.L. continues to issue large 
numbers of Worked All Continents 
awards: of 1846 certificates issued in one 
year, 881 were endorsed for s.s.b., 12 for 
r.t.t.y., 51 for 3.5 MHz operation and four 
for 1.8 MHz. A number of' these awards 
have recently been issued for slow -scan 
television. 

Of the 31 awards for 1.8 MHz 
operation issued up to November 1972, 
Stew Perry, W 1 BB, reports that seven 
were to amateurs in England (G6GM, 
G3PU, G30QT, G3PQA, G3BBP, 
G3FPQ and G3LIQ), two to Scottish 
amateurs (GM3YCB, GM3WDF) and 
one in Northern Ireland (GI6TK). 

'Recognition is given by Edward Pawley in his 
recent book "BBC Engineering 1922 -1972" - Ed. 

In brief 
Three American organizations and the 
Cornish Amateur Radio Club are to mark 
the 70th anniversary of the opening of 
"CC ", the original Marconi transatlantic 
station in the United States at Cape Cod 
on January 19, 1903. Special amateur 
stations will operate from the original sites 
at Cape Cod and Poldhu.... Efforts are 
being made to establish a new society in 
the Denby Dale district of Yorkshire and a 
meeting will be held on January 24 at the 
local Pie Hall (details J. Clegg, G3FQH, 8 

Hillside, Leak Hall Lane, Denby Dale, 
Huddersfield). ... Sound advice on the 
cure of TV and audio breakthrough is 
given in a new 100 -page "Television 
Interference Manual" by Barry Priestley,. 
G3JGO (published by R.S.G.B. at 90p 
including postage) which emphasizes that 
the main problems are those arising from 
the social difficulties created between the 
amateur and the viewer. . . . "The 
Amateur is balanced" - so runs the 
A.R.R.L.'s amateur's code - but a recent 
enquiry to the League makes one wonder: 
"I am going on a honeymoon to Florida 
and would appreciate advice on what 
2 -metre f.m. frequencies would be most 
practical to operate "! 

Pat Hawker, G3VA 
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Microphone/ matter mart. 

Never have so few words said so much about sound system installations. 
The truth is that a carefully chosen, top -quality microphone makes a measur- 
able difference in sound system quality -regardless of the other components 
in the system. It is false economy at it worst to be a microphone miser. Install 
Shure Unidyne or Unisphere microphones -for installations with a marked 
superiority in voice intelligibility (and fewer service calls due to microphone 
problems). 

Shure Electronics Limited 
84 Blackfriars Road 
London SE1, 8HA Telephone (01) 928 3424 

WW -081 FOR FURTHER DETAILS 

S11--1 V1=1fE= 
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The Test matic at work at Dolby Labora- 
tories. It can do its 58 measurements on 
an all -clear board in 6 seconds flat. 

`If the Way ne Kerr Testmatic 
did not exist, it would have 
been necessar y for us 
to invent it Dare Peacock, Head of the Test Department, 

Dolby Laboratories Inc. 

The heart of a Dolby System noise reduction unit 
is a small but complex circuit board. In six -by- 
seven inches are assembled no fewer than 507 
resistors, capacitors, diodes and transistors. 

On that score alone, fault -finding is a major 
operation. And as Dolby's policy is to make all 
processors interchangeable, they have to guaran- 
tee the stability of every part of the circuit. So 
their electronic checkout procedure entails 58 

separate DC measurements. 
Said Dave Peacock, head of the Test Depart- 

ment: `An interesting thing about our board is 

that it is specifically designed to suit the Test- 
matic. We began by making a thorough search of 
the market to see if there was a testing machine 
that would suit us. Had the Testmatic not 
existed, we should have had to invent something 
very like it ourselves. 

`How has it done? Well, on average we get 
about 2.5 faults a board. Half of these are DC 

faults. Thanks to Testmatic, finding and correct- 
ing them take only 10 percent of our electronic 
checkout effort. 

'We've costed it, and we know it has saved us 
more than 1,000 in a year - using the TM60 for a 
mere 22 hours a day. But we're stepping up output, 
so next year the saving should be even more 
impressive. 

`Any teething troubles? ... I wouldn't say so. 
We hit a small snag about a year ago but the 
Wayne Kerr service was so prompt that the 
whole thing was really a non -problem ...' 

The Wayne Kerr Testmatic TM60 - for testing circuit 
boards, cableforms, sub-assemblies. For more information 
call Bognor Regis (02433) 4501 or write to the address 
below. 

WAYNE KERR 
Durban Road, Bognor Regis, Sussex P022 9RL 

A member of the Wilmot Breeden group 

WW -082 FOR FURTHER DETAILS 
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New Products 

Tester for transistors and 
diodes 
An addition to the Semitest family of i.c. 
testers is the Semitest V. Manufactured by 
Rohde & Schwarz, it is battery- operated 
and permits measurement of the static 
characteristics of transistors (current gain, 
leakage current, break -down voltage up to 
15V), diodes (leakage current, forward 
voltage) and zener diodes. The Semitest V 
may also be used for function tests on 
thyristors, resistance measurements and 
insulation checking in the Mange of 100 to 
10'° D. The instrument contains two voltage 
generators (± 0 to 10V and ± 0.5 to 15V, 

error ± 3% ± 15mV, /ma, 10mA), a 
constant -current generator' (10pA to 
IOmA, error ±3 % ± /lpA. Error 
limits on meter amp. ± 3% ± 0.2nA and 
10mV to 30V (± 3% ± 10mV). U.K. agents. 
Aveley Electric Ltd, Roebuck Rd., 
Chessington, Surrey. 
WW302 for further details 

I.C. logic checker 
Manufactured by the Industrial Com- 
ponents Division of Guest International 
Ltd, a new logic checker features an 1.e.d. 
display. The unit is suitable for use with all 
d.i.l. integrated circuits having 16 leads or 

fewer. It can check t.t.l. or d.t.l. gates, 
flip -flops, counters, shift registers, de- 
coders, adders, etc. Input impedence 
corresponds to a single t.t.l. load and there 
is no interference with the circuit under 
test. 

The logic checker automatically takes 
its power supply from the i.c. terminals 
and requires no other external power 
connection. A particularly useful feature is 
the clip -on plate showing the logic circuit 
connection within the i.c. which is placed 
over the display in order to establish both 
the circuit and the operating conditions. 
All logic states can thus be quickly 
assessed. Price is £23.50. Guest Inter- 
national Ltd, Nicholas House, Brigstock 
Road, Thornton Heath, Surrey CR4 7JA. 
WW309 for further details 

Interface logic AND driver 
An 8 -pin, d.i.1., i.c. device, for high - 
current, high -speed switching operation, is a 
dual peripheral position AND driver manu- 
factured by SGS /ATES. Designated 
T75451A, it can be used in systems that 
employ t.t.l. and d.t.l. logic, and is designed 
to meet requirements such as high -speed 
logic buffer, power driver, relay driver, 
lamp driver, m.o.s. driver and memory 
driver. The T75451A is said to be free from 
latch -up and has diode -clamped inputs to 
simplify system design. Maximum output 
sinking current is 300mA at a guaranteed 
output low voltage of 0.7V, and 100µA of 
leakage current is guaranteed at 30V out- 
put. SGS /ATES, 20041 Agrate Brianza, 
Milan, Italy. 
WW313 for further details 

Transistor Arrays 
Five transistor arrays are now available 
from the Semiconductor Division of the 
Sprague Electric Co. These devices are 
of monolithic construction and combine 
the attributes of silicon integrated circuits 
with the design flexibility and accessibility 
of discrete devices. Designated the ULS- 
2045H, ULN- 2046A, ULN- 2054A, 
ULN -2081A and ULN- 2082A, the arrays 
are especially useful in applications requir- 

ing matched thermal and electrical para- 
meters. 

The first two types consist of five n -p -n 
transistors, with two connected as a differ- 
ential pair; type ULN -2054A of six n -p -n 
transistors connected to form two indepen- 
dent differential amplifiers; and the last 
two types, each of seven n -p -n transistors 
connected in the common- emitter and 
common -collector configuration respec- 
tively. All types are well suited for a 
variety of applications in low -power 
systems in the d.c. to v.h.f. range. Sprague 
Electric (UK) Ltd, 159 High Street, 
Yiewsley, West Drayton, Middx. 
WW311 for further details 

Crosshatch generator 
The Checkmate crosshatch generator, 
made by Industrial Electronic Products 
Ltd, is available from Manor Engineering. 
Its "test card" chequered border permits 
rapid TV picture adjustment of linearity, 

crystal controlled crosshatch, dot and 
white field patterns are obtained by use of 
digital i.c. logic. Complete synchronizing 

and blanking waveforms are provided, 
with 2:1 interlace. The generator's r.f. 
output tunes continuously over u.h.f. TV 
channels 21 to 65, obviating the need to 
disturb receiver push button settings. A 
stabilized power supply is included. Manor 
Engineering, The School House, 
Crookham Common, Newbury, Berks. 
RG15 8EJ. 
WW 305 for further details 

Component housing 
A small, compact and inexpensive elec- 
tronic component housing is announced 
by Logikontrol Ltd. Made of high im- 
pact polystyrene, it measures 90 X 50 X 

37mm including mounting flanges and 
has an internal volume of 10cc. Among 
various features, it can accommodate 
two printed circuit boards on which 
miniature mains transformers and relays 
may be mounted. Printed circuit fast- 
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on connectors and the snap -fit lid elimin- 
ate the need for a special plug and socket. 
Available in five different colours from 
Logikontrol Ltd., 17 Little Edward Street, 
London NW1 4AT. 
W W 319 for further details 

Wide -angle viewing 1.e.d. 
The Litronix RL 21 light- emitting diode 
announced by Guest International features 
an extra large radiating area and high 
luminance at a current of just 20mA. 

This l.e.d. is i.c. compatible and 
designed for front -panel mounting, using 
either matt black or clear plastic clips 
which are supplied free. The terminations 
are rectangular section making them 
suitable for either soldering or 
wire -wrapping. It is suitable for wide -angle 
viewing and the standard device is 

available in a diffused red moulded 
package. Clear red, diffused white, or 
clear packages are also available. Power 
dissipation at 25°C is 200mW and 
recurrent forward current is IA max. 
Continuous forward current is 100mA 
max. Guest International Ltd, Nicholas 
House, Brigstock Road, Thornton Heath, 
Surrey CR4 7JA. 
WW321 for further details 

A.C. voltmeter 
The new TM4 voltmeter from Farnell 
measures a.c. from 300,V to 100V f.s.d. 
at frequencies up to 33MHz. The instru- 
ment has a high input impedance minimiz- 
ing test circuit loading. Loading can be 
reduced still further by using a passive or 
active oscilloscope probe. Probe compensa- 
tion facilities are provided and an output 

is available on the front panel to power the 
active probe. A switched filter is provided to 
remove unwanted and irrelevant high - 
frequency signals and noise when making 
low- frequency measurements. An output 
capable of driving a pen recorder is pro- 
vided. The instrument is housed in a grey 
case with satin -chrome handles and has a 
retractable tilt stand. The U.K. price is £80. 
Farnell Instruments Ltd, Sandbeck Way, 
Wetherby, Yorks, LS22 4DH. 
WW328 for further details 

A.F. filter system 
The Universal Equalizer UE 1000, now 
available from F.W.O. Bauch Ltd., con- 
tains eight a.f. filters, combined in six 
logically arranged equalizer modules. Cor- 
responding to separate functions, these 
modules permit, through simple control 
adjustment, the introduction of one, all or 
groups of filters into the audio signal path. 

Features of the UE 1000 include ex- 
tended cross -over, limiting and cut -off 
frequencies, as well as improved roll =off 
slopes of 12, 24 and 36dB /octave, pre- 
viously only available as 12 or 24dB / 
octave. The UE 1000 provides distortion - 
free processing of high signal a.f. -input 
levels up to a maximum of +22dBm 
corresponding to 10V, with in -built over- 
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load indication and protection. Frequency 
range is from 20Hz to 20kHz, while 
distortion is less than 0.3% even at 
+ 22dBm. 

Operation of the "linear" or "equalizer" 
switches permits the audio signal to be 
fed unchanged to the audio input, or 
through the equalizer stages, respectively. 
The equalizer switch can also be operated 
during use, for subjective comparison of 
the reproduction quality in both "linear" 
and "equalizer" positions. The UE 1000 
is self -contained in a standard 19in assem- 
bly for rack or surface mounting. F.W.O. 
Bauch Ltd., 49 Theobald Street, Boreham 
Wood, Herts. WD6 4RZ. 
WW317 for further details 
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Touch tuning i.cs 
Siemens have now introduced in the U.K. 
their touch sensitive tuning i.cs which re- 
place the mechanical push- buttons on TV 
tuners. With a mere touch of a finger, 
channels can be selected and indicated. 
For even greater convenience a low -cost 
remote control unit could be used for channel 
changing, using only a single wire. The new 
i.c. is also applicable in any similar electronic 
equipment, i.e. test stations in factories or 
electronic push- button control in lifts etc. 
The new unit should improve the reliability 
of TV and radio channel selection systems 
where varicap tuners are used, for it has been 
found that the main failure occurs with the 
mechanical push -button unit, due mainly 
to oxidation of the switch contacts. 

Only a low -voltage supply is required 
permitting either the use of inexpensive 
filament lamps for channel indication or 
opening up possibilities for future designs 
with gallium -arsenide diodes, or perhaps 
even liquid crystals. Because of the low 
voltage concept, it is also unnecessary to 
isolate the touch -system from the mains 
supply or use rectified mains, thus saving 
additional expensive high ohmic value 
resistors with high voltage capability. 

But perhaps even more important, it permits 
the circuit to meet the safety requirements 
of BS 9000, which is in preparation. 

Two types are available - the SAS 560 
and the SAS 570. Each consists of four 
similar stages, and up to twelve channels 
are possible for television use. The SAS 
560, a basic 4 -stage unit, features an 
internal memory, which ensures that when 
the receiver is switched on, channel one is 
always selected. This could be tuned to the 
viewer's preferred station. The price of one 
circuit in production quantities is around 
35p. 

The input of the i.c. is very sensitive 
and still works when the resistance of the 
finger is more than 100M Q. There are two 
independent outputs for each channel - 
one to switch the varicap supply, the other 
to switch the indicator lamps, and on export 
sets, the u.h.f./v.h.f. band switch. 

A remote control system for channel 
switching could be connected to the i.c. 
Selection would be performed by stepping 
through the channels and stopping on the 
one required. Siemens Ltd, Great West 
House, Great West Road, Brentford, 
Middx. 

WW304 for further details 
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Thick -film potentiometer 
Coutant Electronics Ltd are manufacturing 
a thick -film focus potentiometer, complete 
with resistive divider chain, for use in 
colour television sets. The potentiometer is 
claimed to offer many advantages over the 
conventional component employed at 
present, such as improved reliability, 
smaller size, better resistance to 
environmental extremes and superior 
long -term stability. 

The unit is designed for o.e.m. use and 
consists of two high -value printed resistors 
and a central printed potentiometer track all 
connected in series. Resistor values are 
19.7MS2 ±5% (h.t. end), 29.4MS2tracking 
to within ± 5% (potentiometer) and 
20.1M Q+ 15% (earthy end). Although the 
normal operating voltage is 9kV it will 
withstand 15kV across the complete chain, 
or 9kV across any two terminals with the 
control knob in any position, without 
damage or flashover occurring. It is 
claimed that resistance will stay within 
2% of the nominal value for a minimum 
of 100 rotational cycles or for changes 
due to temperature. 

The values of resistance have been 
chosen to make the unit compatible with 
any current production colour television 
tubes. Most important for domestic equip- 
ment, the moulded polypropylene case 
(measuring 65mm long X 42.8mm wide) 
not only protects the printed resistors 
from the ingress of atmospheric 
impurities but also is said to have an 
extremely good resistance to flame. Coutant 
Electronics Ltd., 3 Trafford Road, Reading, 
Berks. 
WW315 for further details 

Circuit tracing device 
A simple device for identifying electrical 
circuits and tracing wires has been intro- 
duced by Thomas & Betts. It is claimed 
that the method makes it possible for a 
single operator to identify and mark 
circuits safely in less time than it usually 
takes two men to do the same job 
by conventional means. The instrument, 
called the E -Z -Coder circuit tracer, con- 

sists of a meter unit, a test block with 
12 leads, and a carrying case designed 
to leave the operator's hands free. Cir- 
cuits are identified by comparing the re- 
sistances of the individual leads connected 
through the test block, readings being 
taken off a 90° ohms scale. 

Accurate readings are ensured by cali- 
bration of the meter prior to use. The 
adjustment screw is recessed to prevent 
accidental movement, and the clarity of 
the scale reduces the possibility of error. 
Power for the instrument is supplied by a 
1.4V mercury cell with a life of about 
two years. The circuit tracer is fitted with 
a `hot line' indicating light to warn the 
user of any live circuit. Protective insula- 
tion shrouds the 36in long test leads in 
case of contact with a live wire. By 
using more test blocks wired in series 
it is possible to check up to 156 wires 
in groups of twelve. Thomas & Betts 
Ltd., Greenhill House, 90 -93 Cowcross 
Street, London EC1M 6JR. 
WW 308 for further details 

Passive probe kit 
Electroplan Ltd have introduced a passive 
probe kit to their accessories range. Known 
as the GE81600, the kit consists of 10:1 
and 1:1 attenuator heads, a compensating 
lead assembly, a spring plunger body 
with hook tip and a detachable earth lead. 

Using the 10:1 attenuator head, the probe 
may be used from d.c. to 70MHz and can 
be compensated for use with instruments 
having an input impedance of IMQ i n 
parallel with 20 to 60pF. 

For low -level signals, the 1:1 attenuator 
head can be used from d.c. to 5MHz and no 
compensation adjustments are necessary. 
The GE81600 passive probe kit is available 
from Electroplan Ltd, P.O. Box 19, 
Orchard Road, Royston, Herts. Price 
£9.00, quoting ordering code 15 -44. 
WW312 for further details 

Wire stripper and cutter 
Bib Sales Division of Multicore Solders 
Ltd. have introduced a new wire stripper 
and cutter. Case hardened, with ground 
cutting s lrfaces, the wire stripper adjusts 
to most standard sizes of wire and is fitted 
with a handle opening spring to facilitate 
repetitiv,;: wire stripping. A handle locking 
catch is fitted at the top of the wire 

stripper to keep the jaws closed when 
not in use. Recommended retail price of 
75p. Bib Sales Division, Multicore Solders 
Ltd., Hemel Hempstead, Herts. 
WW 307 for further details 

Low -cost digital multimeter 
Fluke International Corporation have 
announced the 8000A, a low- priced mul- 
timeter which is guaranteed over the 
temperature range 15-35°C. It will measure 
a.c. and d.c. volts to 1200V, a.c. and d.c. 
current to 2A and resistance 20M Q. 

The following is a brief specification: 
d.c. voltage ± (0.1% + 1 digit) 
a.c. voltage ± (0.5% + 2 digits) 
d.c. current ± (0.3% + 1 digit) 
a.c. current ± 1.0% + 2 digits) 
ohms ± (o.2% + 1 digit) 

Overload protection on the various 
functions: voltage ranges to 1200V r.m.s., 
current ranges to 2A r.m.s. (fused) and 
ohms to 230 volts. Size: 2.5 X 8.5 X 10.0in. 
Weight: 71b with battery pack (optional). 
Fluke International Corporation, Garnett 
Close, Watford WD2 4TT. 
WW314 for further details 

Semiconductor valve 
Tens of millions of valves are still in use 
outside the consumer industry. In radar 
and communications, broadcasting and 
instrumentation, regular replacement of 
these valves is essential due to their 
limited life and characteristic degradation 
during service. Now a solid state valve 
replacement, called the Fetron, has been 
introduced which, in many applications, 
can be plugged directly into the valve 
socket without the need for major circuit 
modification. 

GDS Sales, who are stocking the first 
Fetrons to be marketed in the U.K., 
say that the advantages of the new device 
include extremely long life (estimated by 
Teledyne Semiconductor, the manu- 
facturers, at over 1,000,000 hours), no 
microphony, zero warm -up time, reduced 
heat dissipation due to the absence of the 
valve's heater, no degradation of trans - 
conductance, and built -in internal 
shielding. 

First Fetrons to be available are the 
TS12AT7 and TS6AK5. These are in- 
tended to replace the 12AT7 and 6AK5 
respectively in most amplifier circuits. 
The TS12AT7 consists of two high - 
voltage f.e.ts and the TS6AK5 a cascode 
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connected f.e.t. pair. Amongst the valves 
which it is claimed can be replaced by 
the TS6AK5 are the EF90, EF95, and 
EF95 F. 

At this stage, GDS say that the pentode 
Fetron should not be considered a plug- r 

in replacement for the valve in oscillator 
circuits because of the absence of a 
screen grid. For specific oscillator service, 
the screen can be simulated by the in- 
clusion of a RC network in the pack- 
age, but such devices are not yet stan- 
dard products. 

Fetrons are extremely rugged. The case 
of the current devices is a deep -drawn 
steel cap welded to a large header. Before 
welding, the case is evacuated and back - 
filled with dry nitrogen. 

Both the TS12AT7 and TS6AK5 are 
available from GDS stocks and cost, in 
quantities of 100 and above, £5.25 
and £4.75 respectively. GDS (Sales) Ltd., 
Michaelmas House, Salt Hill, Bath Road, 
Slough, Bucks. 
WW 306 for further details 

Corrosion inhibitor 
`Vapor- Strip', which prevents the 
formation of rust, salt corrosion, mildew 
and mould, is now available overseas 
through the manufacturer's (Northern 
Instruments) exclusive export distributor, 
Singer Products Company Inc., New 
York. 

`Vapor -Strip' looks and feels like a piece 
of grey sponge rubber with an easily 
removable adhesive backing. When this 
backing is removed and the strip is 

applied to a clean surface, chemicals are 
released, which prevent corrosion, reduce 
acid damage and prevent gum and varnish 
formation while helping to remove old 
deposits. One small Vapor -Strip will 
protect 2500 cubic inches (41000 cc) for 
over two years of normal use. It has no 
deleterious effect on commonly used 
plastics, rubbers, paints and adhesives, 
while preventing fungus growth. 

Leather, cloth, engine gaskets and 
similar materials were incubated under 
extreme fungus -producing conditions for 
16 weeks at 70 °F (21 °C). With 
`Vapor- Strip' protection, there was no 

evidence of any damage; untreated 
samples were almost covered with mould 
and mildew and frequently rotted away. 
The product is practically odourless. 
Normal packaging consists of two á X 

24-in `Vapor -Strips' in a blister type card, 
with suggested uses and complete 
directions. Custom sized strips, for special 
applications, are available to order. Singer 
Products Company Inc., One World 
Trade Centre, Suite 2365, New York, 
N.Y.10048, US.A. 
WW322 for further details 

Knob assembly 
A new knob, dial and escutcheon 
assembly with an alternative plain or 
customer designed legend dial has been 
introduced by Bulgin. Designed for push 
fitting to in flattened shafts, the knob and 

escutcheon are polished black with 
smooth sides. The decor cap and dial are 
spin finished alloy. A. F. Bulgin & Co. 
Ltd., Bye -Pass Road, Barking, Essex. 
WW326 for further details 

V.H.F. signal generators 
Low- noise, broad- frequency coverage and 
precision modulation are claimed as the 
foremost attributes of two new a.m. /f.m. 
signal generators from Hewlett- Packard. 
Covering 450kHz to 550MHz with 
calibrated modulation and + 19 to 
- 145dBm output levels, they can perform 
complete r.f. and i.f. tests on virtually any 
kind of v.h.f. receiver. 

Both units deliver low -noise signals with 
a wideband signal /noise ratio better than 

140dB /Hz and non -harmonic and 
sub -harmonic outputs that are down more 
than 100dB. Close -in noise, critical in 

mobile radio adjacent -channel selectivity 
tests, is specified at -130dB /Hz at 20kHz 
offset. 

One version of the new signal 
generator, model 8640A, has a slide -rule 
tuning dial with 0.5% frequency accuracy 
and drift of less than 10 p.p.m. per 10 
minutes. The other, model 8640B, has a 
six -digit l.e.d. display (useful separately as 
a 550MHz frequency counter) and a 
built -in phase -lock synchronizer to achieve 
output stability of better than 5 X 10 - 
per hour; i.e. synthesizer stability. 

Even when the 8640B is locked, the 
spectral purity and same precision f.m. of 
the unlocked mode is preserved. This 
permits meaningful tests on narrowband 
and crystal -controlled receivers. Provision 
is also made for locking to an externally 
applied 5MHz standard for even higher 
stability, or for locking two 8640Bs 
together for various two -tone tests. In the 
unlocked mode, the built -in counter can 
display the generator's frequency to a 
resolution of 100Hz at 500MHz and 
0.1Hz at 500kHz. The counter can also 
measure external signals between 20Hz 
and 550MHz, eliminating the need for 
separate frequency measuring equipment 
in many test applications. 

Except for the counter and lock 
features, the overall performance of the 
8640A and 8640B signal generators is 

identical. Power output is calibrated from 
+19 to - 145dBm (2V to .013V) and 
levelled to ± 0.5dB. The maximum output 
of + 19dBm permits high level tests on 
receiver i.f. strips, amplifiers, and mixers 
without additional power amplification. 
Accurate low level measurements down to 
- 145dBm have been assured through 
r.f.i. shielding and use of an accurately 
calibrated step attenuator. The output 
level is displayed on both a direct reading 
dial and a built -in meter that autoranges 
for high resolution. Other facilities 
available are modulation of the c.w. with 
independent a.m. and f.m. sources that are 
metered and calibrated for all r.f. output 
frequencies and levels. The a.m. is 
adjustable from 0 to 100% with the 
bandwidth, accuracy and low incidental 
f.m. required for the most stringent a.m. 
measurement applications. Distortion is 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, January 1973 

1% at the 50% modulation setting and 3% 
at 70% a.m. Provision is also made for 
external pulse modulation with pulse 
widths down to I sec. 

The f.m. mode provides calibrated and 
metered deviation that remains constant 
with frequency or band changes. Peak 
deviations to at least 0.5% of carrier 
frequency are available. Important for 
accurate narrowband f.m. measurements, 
there is negligible frequency shift from the 
c.w. to f.m. mode and no degradation in 
spectral purity. With the 8640B in the 
phase -locked mode, full f.m. capability is 
preserved at modulating rates from 50Hz 
to 250kHz, producing accurate f.m. with 
the carrier stability of a crystal oscillator. 
The standard internal modulating tones 
are 400 and 1000Hz for both a.m. and 
f.m. Hewlett- Packard Ltd., 224 Bath 
Road, Slough, Bucks. SL1 4DS. 
WW325 for further details 

Ultrasonic air transducers 
Two piezo -electric ultrasonic transducers 
made by H. D. A. MacDonald and desig- 
nated type UT4OT and UT4OR, are 
designed for 40 -kHz transmitting and 
receiving applications, respectively. Obtain- 
able as matched pairs, with the matching 
achieved to within 100Hz, the specifications 
quoted are: 
UT4OT 
Sensitivity (OdB= l,ubar/V /m) > 3dB 
Frequency 40 ± 0.9kHz 
Impedance 200 S2 

Capacitance 1400 ± 20%pF 
Selectivity 70 
Max. applied voltage 7V 
Temperature range -15 to + 65°C 
UT4OR 
Sensitivity (OdB= 1 V //bar) > - 64dB 
Frequency 40 ± 0.9kHz 
Impedance 70k S2 

Capacitance 1400 ± 20 %pF 
Selectivity 60 
Temperature range -15 to +65 °C 
Priced at £3.95 for a single pair, discounts 
are offered f r quantity orders. H. D. A. 
MacDonald, 100 Clarendon Road, Ashford 
Middlesex TW15 2QD. 
WW301 for further details 

V.H.F./U.H.F. amplifier 
Microwave International (U.K.) Ltd, 
have announced a range of solid -state 
broad -band power amplifiers, covering 
225- 400MHz, which have been developed 
for use in transceivers. One, the Model 
WA2240, finds application as a power 
amplifier for sweepers and many test 
set -up applications. These units have been 
used successfully as drivers for the testing 
of high -power r.f. circuitry in network 
analyzer systems. 

The modules are designed with 50 Q to 
5052 input/output impedance, and are 
factory aligned. The Model WA2240 is 
available in power output ranges from 5 

to 100 watts and may be ordered with signal 

gain from 10 to 50dB. It is also available 
with electronic output protection against 
poor and varying load v.s.w.rs. Speci- 
fications for the Model WA2240 wide -band 
amplifier are: 

Frequency 225- 400MHz 
Instantaneous 
bandwidth 175MHz 
Power output 5W at 1 A 

20W at 2A 
60W at 6A 
100W at 12A 

Power input 1 or 10mW 
Second harmonic - 30dB 

minimum 
Input w.r. 2:1 max. 

1.5:1 typical 
Load v.s.w.r. 2:1 maximum 
Spurious output -50dB 

minimum 
Supply voltage +28V d.c. 

Microwave International (U.K.) Ltd, 33 -37 
Cowleaze Road, Kingston upon Thames, 
Surrey. 
WW329 for further details 

V.H.F. -A.M. radiotelephone 
Dymar Electronics have introduced a 
rugged, weatherproof amplitude -modulated 
v.h.f. personal portable radiotelephone 
(type 980) for general purpose short-range 
land communications. Single- or two - 
frequency simplex service is provided with 
three channels spaced within a bandwidth 
of 1.0MHz. Channel spacing is either 
12.5 or 25kHz and the frequency range is 
68 to 174MHz. 

Transmitter characteristics include: 
r.f. power output, 500mW into 50 ohms; 
up to 100% modulation; modulation 
response, with + 1dB and - 3dB relative to 
1kHz between 300Hz and 2.5kHz; and 
modulation distortion, less than 10% 
at 1kHz and 5% modulation (typically 
5 %). Receiver characteristics include: 
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sensitivity, 1.6 QV e.m.f.; selectivity, not 
less than 70dB adjacent channel rejection; 
spurious responses, attenuated at least 
60dB relative to wanted signal; a.g.c., 
less than 10dB increase in a.f. output 
for an increase in signal from 1.6MV to 
100mV e.m.f.; a.f. output, 100mW. A 
choice of aerials is available - helical, 
whip or trailing wire. 

Depending on the battery used, the type 
980 weighs between 0.6kg and 0.75kg 
(approximately llb 5oz and llb 10oz). 
Dimensions are 208 X 84 X 39mm (ap- 
proximately 8 X 3,'- X l z in). Dymar 
Electronics Ltd, Colonial Way, Radlett 
Road, Watford, Herts. 
WW316 for further details 

10 -turn potentiometer 
A miniature precision 10-turn potentio- 
meter, only ,' -in long, and *in diameter, 
is now available from Kynmore Engineer- 
ing Co. Ltd. The new model is known as 
the ET -850. The case is made of high - 
temperature moulded plastic and the in- 
ternal slip -rings and the external solder 
terminals are of heat -treated beryllium 
copper with gold plating. 

Standard linearity is 0.25% and tem- 
perature stability 70 p.p.m. /°C. Standard 
resistance values are: 100, 200, 500, 
1000, 2000, 5000, 10k, 20k, 50k and 100k 
ohms. End resistance is 0.25% or 1 ohm, 
whichever is the larger. Kynmore Engin- 
eering Co. Ltd., 19 Buckingham Street, 
London WC2N 6EQ. 
WW 303 for further details 

H.V. Darlington hybrid 
A new high -gain, high- voltage, dual 
Darlington hybrid circuit has been 
announced by RCA Solid State -Europe. 
The HC3100 contains two Darlington 
circuits, both of which are electrically 
isolated from the package so that the unit 
can be mounted directly on a chassis. It 
incorporates protective diodes for the logic 
drive circuit, diodes for commutating 
inductive loads and operates from power 
supplies up to 120V. The HC3100 can be 
used in regulators as well as such 
applications as hammer, solenoid, and 
stepper motor drivers. The case is an 8 -pin 
variant of the TO -3 hermetic package. 
RCA Ltd., Sunbury -on- Thames, Middx. 
WW320 for further details 
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About People 

Dr. Frank E. Jones, M.B.E., 
F.R.S., managing director of 
Mullard Ltd, has retired but 
joined the board - of Philips 
Industries Ltd on January 1st. Dr. 
Jones, who is 58, joined the 
Mullard board in 1956 as technical 
director and was appointed 
managing director in 1962. He 
graduated at King's College, 
London, and entered the scientific 
civil service in 1940 and was at 
one time head of experimental 
physics research at the Telecom- 
munications Research Establish- 
ment of which he later became 
deputy chief scientific officer. He 
left T.R.E. in 1952 to become 
deputy director of the Royal 
Aircraft Establishment, Farnbor- 
ough. In 1967 he was elected a 
Fellow of the Royal Society for his 
work on radar and infra -red 
technology and "his outstanding 
technological leadership in an 
advanced industry ". Dr. Jones is 
succeeded as managing director of 
Mullard by Jack C. Akerman who 
has been with Mullard since 1936. 
In 1967 he was appointed a 
director of Associated Semicon- 
ductor Manufacturers Ltd., an 
associated company of Mullard 
Ltd. He took over as head of 
Mullard's Consumer Electronics 
Division in 1969. He has been 
commercial director and a member 
of the Mullard board since 1970. 

Peter Rainger, B.Sc., F.I.E.E., 
head of the Research Department 
of the B.B.C., has received the 
David Sarnoff Gold Medal Award 
for 1972 from the Society of 
Motion Picture and Television 
Engineers. He was given the award 
"for his pioneering development of 
all- electronic television standards 
conversion techniques together 
with numerous other important 
contributions to television technol- 
ogy". Mr. Rainger, a graduate of 
London University, was head of 
the B.B.C. Designs Department 
from 1968 to 1971, and since 
November 1971 has been head of 
the B.B.C. Research Department. 

Dr. William Shockley who with 
Drs. W. H. Brattain and J. 
Bardeen received the 1956 Nobel 
Prize in Physics for the invention 
of the junction transistor, is to visit 

the U.K, in February to deliver a 
lecture at the Institution of 
Electrical Engineers. Dr. Shock - 
ley's lecture on 14th February will 
be the highlight of a week of 
celebrations to commemorate the 
25th anniversary of the discovery 
of the transistor. Dr. Shockley, 
who was born in London in 1910, 
joined Bell Telephone Laboratories 
in 1936 where he was director of 
transistor physics when he left in 
1956. He was with Beckman 
Instruments for a few years before 
occupying the chair of engineering 
sciences in the Department of 
Electrical Engineering at Stamford 
University. He rejoined Bell Labs 
in 1965. 

Among the recent recipients of 
Royal Society Medals are Sir 
Nevill Mott, F.R.S., emeritus 
professor of physics in the 
University of Cambridge and 
senior research fellow, Imperial 
College of Science and Technol- 
ogy, London, who receives the 
Copley Medal "for his original 
contributions over a long period to 
atomic and solid state physics ". 
The Hughes Medal has been 
awarded to Dr. B. D. Josephson, 
F.R.S., reader in physics, 
University of Cambridge, "for his 
discovery of the remarkable 
!properties of junctions between 
superconducting materials." Read- 
ers may recall that Dr. Josephson, 
wrote on superconducting devices 
in our October 1966 issue. Except 
for a short time spent in the 
Physics Dept. of the University of 
Illinois as research assistant 
professor, Dr. Josephson has been 
at Trinity College, Cambridge, 
since 1957. He graduated in 1960. 

David Hawkins, 33, has been 
appointed sales manager of 
Blueline Electronic Components. 
Previously he was an account 
executive with ITT Components 
Group, having joined ITT from 
Telcon Magnetic Cores Ltd in 
1970. 

David Griffin, M.I.E.R.E., market- 
ing manager of Motorola 
Semiconductors Ltd, has been 
appointed director of product 

promotion 
He moves 
Mr. Gri ff 
with Texa 
from 195 
immediati 
Motorola i 

and planning. Europe. 
to Geneva in January. 
n, who is 38, was 

Instruments, Bedford, 
-62 and with Celdis 
ly prior to joining 
i 1964. He is succeeded 

as marketing manager, U.K., by 
Mike Ward, who is 36 and has 
been with Motorola for the past six 

.years. 

John Bishop, M.I.E.R.E., has 
joined GEC -Elliott Process Auto- 
mation Ltd as manager of its 
Telemetry and Supervisory Sys- 
tems Division at Leicester. Mr. 
Bishop graduated from the 
University College of South- 
ampton where he studied 
electronics. In the mid fifties he 
spent three years with GEC in 
Coventry and for the past ten 
years has been sales manager with 
Serck Controls Ltd. 

Geoff Gamble, who joined 
Brookdeal nearly four years ago 
and earlier this year was promoted 
to chief applications engineer, has 
become marketing manager. Prior 
to joining Brookdeal, Mr. Gamble 
was for three years an engineer in 

the Radio Systems Division of 
Plessey. 

David Letheren, B.Sc., a graduate 
of University College, London, has 
joined the m.o.s. applications team 
at Emihus Microcomponents Ltd, 
at Weybridge, Surrey. Mr. 
Letheren, who is 32, joins Emihus 
from Bell Punch Company, where: 
he was an m.o.s. design engineer. 
Previously, he was with Decca 
Radar Ltd, working at the 
Hersham research laboroatory on 
analogue and digital radar 
systems. 

Orbit Controls Ltd, of Chelten- 
ham, have appointed Michael E. 
Cosens to the new post of field 
sales manager. He joined Orbit 
from The Plessey Company where 
he was European sales manager of 
the Memories Division. Previously 
Mr. Cosens, who is 36, was 
general sales manager of Fabritek 
Inc., responsible, from London, for 
world marketing and sales outside 
the U.S.A. 

Tom Ivall, M.I.E.R.E., technical 
editor of Wireless World since 
1965, will become editor on the 
retirement of Harold Barnard in 

April. 

Geoff Hammond, B.Sc., recently 
became applications engineer with 
Brookdeal Electronics Ltd, the 
signal recovery instrumentation 
manufacturers of Bracknell. His 
post carries the responsibilities of 
providing a technical back -up 
service for the sales engineers, 
dealing with customers' technical 
and experimental enquiries and the 
writing of application notes. 
Immediately prior to his appoint- 
ment Mr Hammond was a 
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research student at the City of 
London Polytechnic preparatory 
to writing a thesis for his Ph.D. 

Ian Clinksales, who has joined 
GDS Sales Ltd as sales manager, 
has over thirteen years' experience 
in the semiconductor industry, 
both in the United Kingdom and 
Scandinavia. He was latterly with 
Motorola Semiconductors Ltd 
where he held the position of 
industrial sales manager. From 
1962 to 1971 he was with 
SGS- Fairchild, having previously 
been with Texas Instruments. 

Alan Smith has been appointed 
sales manager of Best Electronics 
(Slough) Ltd, the recently launched 
subsidiary of GDS Sales Ltd. He 
has been with GDS since 1969. 

Tom E. Zombory -Moldovan, 
M.Sc., F.I.E.E., has become 
technical director of GEC -Elliott 
Industrial Controls Ltd. Mr 
Zombory -Moldovan, a British 
citizen aged 45, was educated in 
Hungary and served an engineer- 
ing apprenticeship with Standard 
Telephone Company in Budapest. 
After leaving Hungary in 1956 he 
joined the staff of Manchester 
University and was awarded his 
M.Sc. degree in 1960. This was 
followed by five years as head of 
advanced electronics in the Power 
Protection and Meter Department 
of Associated Electrical Industries 
Ltd (how part of the GEC 
organization). Immediately prior to 
his new appointment Mr 
Zombory - Moldovan was technical 
manager of the Plessey Numerical 
Control Co. Ltd. 

On the retirement of R. A. H. 
Penney, the Marconi International 
Marine Co. has appointed K. Pope 
as London manager (sales). Mr 
Penney was a seagoing radio 
officer from 1927, when he joined 
the company, until 1945 when he 
was transferred to the shore tech- 
nical staff. His shore appointments 
include contracts representative 
based on Newcastle, manager, 
northern area (contracts division), 
and London sales manager since 
1968. Mr Pope, the new London 
manager (sales), joined the 
seagoing staff of Marconi Marine 
as a radio officer at the end of the 
war. Since 1962 he has been joint 
manager of the London Office. 

Marconi International Marine Co. 
have also announced the 
appointment of David Bowker as 
its representative in North 
America. He succeeds John Older 
who has returned to the United 
Kingdom. Mr Bowker began his 
career with Marconi Marine as a 
seagoing radio officer in 1960. He 
served at sea until 1964 when he 
transferred to the company's shore 
staff as a technical sales assistant 
in the export sales division. He 
served from 1969 to 1971 as the 
company's U.S.A. representative 
and has recently been marine 
director of the Norsk Marconi - 
kompani. 
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January Meetings 
Tickets are required for some meetings: readers are advised 
therefore, to communicate with the society concerned 

LONDON 
3rd. I.Phys. - One -day meeting on "On -line 

computers for laboratory experiments" at 9.45 at 
Imperial College, SW7. 

4th. IEE - Kelvin lecture "Conduction in 
amorphous materials - theory and applications" by 
Prof. Sir Nevill Mott at 17.30 at Savoy Pl., WC2. 

9th AES - "Monitoring in multi -track recording" 
by R. W. Swettenham at 19.15 at the IEE, Savoy Pl., 
WC2. 

10th. 1EE/IERE - Colloquium on "Microcom- 
puters and electronic calculating aids" at 14.30 at the 
IERE, 9 Bedford Sq., WC I. 

10th. IEE - Discussion on "Active antennas and 
steerable arrays for communications" at 17.30 at 
Savoy PI., WC2. 

15th. IEE - "Cold cathode electron emission" by 
R. Brander at 17.30 at Savoy Pl., WC2. 

17th. R. I. Navigation - "Situation display: 
marine radar" by P. O. Prior at 17.00 at Royal Inst. 
of Naval Architects, 10 Upper Betgrave St., SW I. 

17th. IEE - "Traffic control and surveillance on 
motorways" by K. W. Huddart and J. T. Duff at 
17.30 at Savoy Pl., WC2. 

17th. IEE - "Solid -state displays devices" by Dr. 
C. Hilsum at 17.30 at Savoy Pl., WC2. 

18th. IEE - "The relationship between research, 
development and marketing" by I. Barron at 17.30 at 
Savoy Pl., WC2. 

18th. RTS - Panel discussion on "Why digital ?" 
at 19.00 at I.B.A., 70 Brompton Rd., SW3. 

23rd. SERT - "The introduction of flight data 
recording systems" at 19.00 at the IBA Conference 
Room, 70 Brompton Rd., SW3. 

24th. R. I. Navigation - Discussion on "The use 
of Omega for air and sea navigation" at 15.00 at 
Royal Aeronautical Soc., 4 Hamilton Pl., W I. 

24th. IERE - "Media: A continuous digital 
process control system" by J. R. Halsall and I. J. 
Kirby at 18.00 at the IERE, 9 Bedford Sq., WC 1. 

25th. IEE - Colloquium on "The properties of 
evaporated semiconductor films" at 10.00 at Savoy 
Pl., WC2. 

30th. IERE - Colloquium on "Fixed and 
variable resistors" at 10.00 at Harkness Hall, 
Birkbeck College, Malet St., WC 1. 

AYLESBURY 
11th. IEE /RAeS - "The Skynet satellite 

communication system" by Air Commodore F. C. 
Padfield at 19.30 at Kermode Hall, R.A.F., Halton. 

BATH 
17th. IERE - "Medical electronics" by K. Riley 

at 19.00 at Bath University, Room 2E.3.1. 

BELFAST 
16th. IERE - "Practical aspects of air traffic 

control" by W. J. Eames at 19.00 at Cregagh 
Technical College, Montgomery Rd. 

BIRMINGHAM 
8th. 1EE - "50 years of B.B.C. engineering" by 

J. Redmond at 18.00 at the MEB Offices. Summer 
Lane. 

10th. RTS - "The development of u.h.f. 
television" by L. G. Dive at 19.00 at B.B.C. 
Broadcasting Centre, Pebble Mill Rd. 

24th. IERE - "Some recent developments in 

v.h.f. mobile radio by J. D. Parsons at 19.15 
at City of Birmingham Polytechnic, North Centre, 
Franchise St., Perry Bar. 

BRADFORD 
11th. IERE - "The 8500 colour television 

receiver concept" by A. Martinez at 19.00 at the 
Technical College. 

BRIGHTON 
30th. IEE Grads. - "The engineer in Parliament 

by A. Palmer at 19.30 the University of Sussex, 
Falmer. 

CAMBRIDGE 
1 Ith. IEE - "Electronic aids to night vision" by 

Dr. P. Schagen at 18.30 at the University 
Engineering Department, Trumpington Street. 

25th. IERE /IEE - "Vocoder techniques" at 
18.30 at the University Engineering Laboratories, 
Trumpington St. 

25th. IEE /IERE - "Future advances in h.f. 
communications systems" by M. H. Gross at 18.30 
at The University Engineering Laboratories, 
Trumpington St. 

CARDIFF 
10th. 1ERE - "Man- computer interface for 

process control" by K. E. Morgan at 18.30 at 
U.W.I.S.T. 

CHATHAM 
31st. IERE - "High- fidelity sound reproduction" 

by R. West at 19.00 at the Medway College of 
Technology. 

CHELMSFORD 
17th. IEE /IERE - "Beam indexing colour 

television systems" by Dr. J. A. Turner at 18.30 at 
King Edward VI Grammar School, Broomfield Rd. 

GUILDFORD 
24th. IERE - "Review of solid -state microwave 

devices" by J. G. Summers at 18.30 at University of 
Surrey. 

KINGSTON UPON THAMES 
16th. IEE Grads. - "Making electronic music" 

by G. Rodgers at 18.30 at Kingston Polytechnic, 
Penrhyn Rd. 

LEICESTER 
17th. IERE - "Application of integrated 

circuits" by A. Potton at 18.45 at the Lecture 
Theatre "A ", Physics Block, Leicester University. 

LETCHWORTH. 
16th. IEE - "The Open University and 

technological education" by Dr. D. I. Crecroft at 
19.45 at the College of Technology. 

LIVERPOOL 
22nd. IEE - "Computer -aided design of 

integrated circuits" by A. Cranswick at 18.30 at the 
Lecture Theatre, Dept. of Electrical Engineering, 
University of Liverpool. 

MALVERN 
8th. IEE - "Tomorrow's world in 

telecommunications" by W. J. Bray at 19.30 at the 
Abbey Hotel. 

17th. IERE - "Electronics education and the 
Open University" by J. A. Myers at 19.30 at Abbey 
Hotel. 

MANCHESTER 
18th. IERE - "Electronic control of small a.c. 

motors" by P. Bowler at 18.15 at Renold Building, 
UMIST. 

22nd. IEE - Faraday lecture "Navigating - 
land, sea, air and space" by A. Stratton at 19.30 
at the Free Trade Hail. 

23rd. IEF. - Faraday lecture "Navigating - 
land, sea, air and space" by A. Stratton at 14.30 and 
18.30 at the Free Trade Hall. 

NEWCASTLE- UPON -TYNE 
10th. IERE - "Recent developments in 

nucleonics and scanning systems as applied to 
medicine" by J. W. Haggith at 18.00 at Ellison 
Building, the University. 

NEWPORT, Mon. 
17th. IEETE - "Electronics in the modern car" 

by C. S. Rayner at 19.30 at Newport & 
Monmouthshire College of Technology, Allt -yr -yn 
Avenue. 

PORTSMOUTH 
30th. IEE Grads - "Angels, birds and radar" by 

Dr. E. Eastwood at 19.00 at Portsmouth 
Polytechnic. 

READING 
18th. IERE - "Visual telecommunications 

systems -a reiview of some technical problems" by 
I. Macdiarmid at 19.30 at the J. J. Thomson 
Laboratory, University of Reading, Whiteknights 
Park. 

SOUTHAMPTON 
17th. IEETE - "Hi -Fi" by R. West at 19.30 at 

the Polygon Hotel, Cumberland Pl. 
31st. IERE - Colloquium on "Electrons in cars" 

at 16.00 at the University. 

STAFFORD 
23rd. IEE - "Military applications of 

electronics" by D. Cawsey and T. K. 
Garland- Collins at 19.00 at N. Staffs Polytechnic, 
Beaconside. 

Sunderland 
18th. IEETE - "Computers - techniques and 

applications" by R. A. Selby, B. Meech and M. 
Todd at 19.30 at Priestman Building, Sunderland 
Polytechnic, New Durham Rd. 

TAUNTON 
17th. IEE - "Micro- electronic logic circuits" by 

Dr. A. T. Johns at 19.45 at the County Hotel. 

WORTHING 
16th. IEE - "Electronic performance testing of 

motor vehicles" by C. D. Freeman at 18.30 at 
Worthing College of Further Education. 
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Literature Received 
For further information on any item include the 
WW number on the reader reply card 

ACTIVt DEVICES 
A new range of Passivated, Assembled, Circuit 
Elements (PACE -packs) manufactured by Interna- 
tional Rectifier, Hurst Green, Oxted, Surrey, is 

described in leaflet E27I6. The modules described, 
utilize passivated diode and thyristor junctions in 

various configurations to form isolated power 
controllers rated for 250V r.m.s. at 25 and 42.5 
amperes W W 40I 

A 12 -page technical booklet describing a complete 
range of encapsulated, thick film, voltage regulators 
and over -protection units is available from Coutant 
Electronics Ltd, 3 Trafford Road, Richfield Estate, 
Reading, Berks WW402 

Data sheets on the Q400A and Q400B series of 
photo-conductive cells having spectral responses of 
570nm and 690nm, respectively, are: 

Sheet 3290 (Q400A) WW403 
Sheet 3291(Q400B) WW404 

Joseph Lucas (Electrical) Ltd, Electronic Products 
Group, Mere Green Road, Sutton Coldfield, 
Warwickshire. 

" Thyristors and Diode Stacks" is the subject of a 

28 -page brochure which provides information on 
aluminium fabricated cooling -fins and semiconduc- 
tors covering the range 10-700 amperes. AEI 
Semiconductors Ltd, Carholme Road, Lincoln LNI 
1SG WW405 

Modular, universal active filter elements is the subject 
of a brochure containing nomographs and filter 
response curves for the design of bandpass, highpass 
and lowpass responses, maximally -flat and elliptical 
function forms. Kinetic Technology Inc., 3393 De La 
Cruz Boulevard, Santa Clara, California 95050 

WW406 
A catalogue of electronic components entitled 
"Sensors" providing electrical data on optoelectronic 
devices and temperature and magnetically sensitive 
resistors has been received from Siemens Ltd, Great 
West House. Great West Road. Brentford, 
Middlesex, TW8 9DG WW407 

"Buyers Guide to Integrated Circuits" lists the type 
numbers and nearest equivalents of m.o.s., linear and 
digital integrated circuits from Texas Instruments, 
Signetics, General Instrument Microelectronics and 
Plessey stocked by S.D.S. Components Ltd, 
Gunstore Road, Hilsea Trading Estate, Portsmouth, 
Hants. PO3 5JW WW408 

PASSIVE DEVICES 

Data about Elcor Isoformers, which are isolation 
transformers intended for use in low -noise and 
medical electronics where maximum interference and 
leakage protection is required, is available from 
Aveley Electronics Ltd, Roebuck Road, Chessington, 
Surrey KT9 1LP WW409 

Five technical bulletins describing models TP -101, 
102, 103, 104 and 105 wide band (0.5- 1500MHz). 
fast rise -time (0.18ns), low -loss (0.4dB) r.f. /pulse 
transformers in flat -pack form, were received from 

Anzac Electronics, 39 Green Street, Waltham, 
Massachusetts 02154 W W410 

A leaflet contains a full specification and descrip- 
tion of a new type of miniature, p.t.f.e. covered, 
probe and socket from Sealectro Ltd, Walton Road, 
Farlington, Portsmouth, Hants. PO6 1TB WW411 

A short -form catalogue describing precision coaxial 
and waveguide components covering the range d.c. to 
18GHz manufactured by Maury Microwave 
Corporation was sent to us by Tony Chapman 
Electronics Ltd., 3 Cecil Court, London Road, 
Enfield, Middlesex WW412 

New miniature servo -controlled a.c. voltage 
stabilizers for laboratory or industrial application 
providing distortionless control at power ratings 
between 180VA and 420VA, are described in a 

leaflet from Claud Lyons Ltd, Valley Works, 
Hoddesdon. Hells WW413 

Data on types "VK". ceramic capacitors (1 pF to 

1 F), "VY ", porcelain capacitors (0.24pF to lOnF), 
"Vee Jem ", chip capacitors (lpF to 470nF) and a 

new low -cost Phenolic dipped range, is available in a 

condensed catalogue from Vitramon Europe, 
Wooburn Green, Bucks WW414 

Type 3W1. precision decade capacitor having direct 

in -line readout over the range 0.001 to 1.099 F, 
with an accuracy of ±0.5% in 0.001 F'steps, is the 
subject of engineering bulletin 90,606 from Sprague 
Electric Company, North Adams, Massachusetts 
01247 WW415 

APPLICATION NOTES 
Two application notes received concerning power 
transistors discuss: 

The basic performance characteristics and 
specific circuit design detail related to the 
application of transistors 2N6104 /2N6105 in 

broadband u.h.f. power amplifiers AN6010 
WW4I6 

A testing programme used to determine the 
capability of the 2N3055 power transistor 
design to withstand thermal cycling over a 
wide range of operating conditions. 
AN4783 WW417 

RCA /Solid State Europe, Sunbury -on- Thames, 
Middlesex. 

An application report on Motorola's new 
emitter -coupled logic family, MECL 10,000 series, 
which features non -saturated switching functions for 
very high -speed operation with load driving 
capability, has been produced by GDS (Sales) Ltd., 
Michaelmas House, Salt Hill, Bath Road, Slough, 
Bucks WW4I8 

"1N821 and B2X90 series of high- stability reference 
diodes" is the title of application note TP1339 which 
compares the performance of standard -cell reference 
sources against that of semiconductor diodes. 
Formulae are given for the calculation of stabilization 
factor and curves show the performance of a number 
of circuits described. Instrument and Control 
Electronics Division, Mullard Ltd., Mullard House, 
Torrington Place, London WC1E 7HD WW419 
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EQUIPMENT 
A remotely controlled, digitally tuned, microwave - 
receiving system (model 3600) covering 0.5 to 
18GHz and developed by American Electronics 
Laboratories Inc., is described in a brochure from 
C.T. (London) Electronics Ltd., Sutherland House, 
Sutherland Road, Walthamstow, London Ell 6BU 

WW420 

A brochure summarizing, the characteristics of 
autobalanced component measuring bridges with 
diagrams explaining the principles for both manual 
and automatic operation, was received. It provides 
brief specifications of the five different types of bridge 
manufactured by Wayne Kerr Company Ltd, 
Durban Road, Bognor Regis, Sussex PO22 9RL 

WW421 

A loose -leaf binder received, contains numerous 
information sheets dealing with "Data and Telegraph 
Equipment ". It covers signal test equipment, message 
generators, code converters /regenerators, receiver / 
demodulators, tonekeyers and selectors, tape readers 
and message storage equipment. Plessey Company 
Ltd, Sopers Lane, Poole, Dorset BH I7 7ER 

WW422 

Leaflets describing trip amplifiers, with input 
sensitivities ranging from 10mV to 300V and 

10 A to IA intended for industrial control 
systems also, low -cost miniature power supplies with 
output voltages in the range 4V to 24V d.c. are: 

IC D2 (amplifiers) WW423 
PS8 (power supplies) WW424 

Farnell Instruments Ltd., Sandbeck Way, Wetherby, 
Yorks LS22 4DH. 

COMMUNICATIONS 
A booklet, containing technical descriptions and 
specifications of the various v.h.f. and u.h.f. 
transmitter -receivers available for mobile radiotele- 
phone service, is entitled "Over 70 years of mobile 
radio" and is available from Marconi 
Communications Systems Ltd, Marrable House, 
Great Baddow, Chelmsford, CM2 7QW ....WW425 

Information sheets about the various aspects of 
business radio including features such as telephone 
answering and personal paging services, are available 
in a wallet form from Air Call Ltd, 176 /184 Vauxhall 
Bridge Road, London S.W.1 WW426 

GENERAL INFORMATION 
A complete list of production tools to metric 
standards (mm) suitable for the manufacture of 
solder washers, discs and rings, has been received 
from Enthoven Solders Ltd, Dominion Buildings, 
South Place, London EC2M 2RE WW427 

Automation system architure and its involvement 
in the electronics /automation industry is the subject 
of a booklet from Warren Point Ltd., Prospect Place, 
Welwyn, Hells. WW428 

Tefzel insulated wire, said to have excellent 
mechanical and high temperature properties 
combined with high chemical resistance and light 
weight, is specified in a data sheet from Permoid 
Ltd., Manchester M4 7JX WW429 

A catalogue dealing with all the necessary 
component parts needed by the enthusiast for a 
build -it- yourself electronic organ, was received from 
Elvins Electronic Musical Instruments, 8 Putney 
Bridge Road, London S.W.18 WW430 

The 500 -page 1973 catalogue and price list including 
diodes, thyristors, transistors, i.cs, resistors, relays, 
switches, potentiometers, r.f. connectors and 
accessories, is available from G.D.S. (Sales) Ltd., 
Michaelmas House, Salt Hill, Bath Road, Slough 
Bucks WW 431 

Nearly 8000 components and accessories are listed 

in a 240 -page catalogue and price list from Home 
Radio . (Components) Ltd, 234 -240 London Road, 

Mitcham, Surrey CR4 3HD. Price 50p plus 20p 
postage. 
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Gardners 
lineup 
Line Matching 1kansformers 
from Standard to Super Fidelity 

It's easy to choose 
the right Line Match- 
ing Transformer 
from the five 
Gardners ranges. 

The Super Fidelity 
Series, with a 
frequency response of 
10Hz to 80kHz - 0.5dB, 
gives the widest possible 
bandwidth for high accuracy 
instrumentation and recording 
applications. 

Then there's the Wide and 
Extra Wide -band ranges. Out- 
standing performers with a 
frequency range 30Hz - 
20kHz or more - for the 0.5dB 
points. Used a lot by broad- 
casting and recording 
companies throughout the 
world. 

The Miniature and 
Standard ranges provide 
excellent bandwidth for 
most purposes, 30Hz - 
22kHz for the 1 -OdB 
points. 

Except for the very 
smallest in the range, all 
Gardners Line Matching 

Transformers are fully magneti- 

W 
g 

7 }Ó i 

TMN7525 1 

soon 
2-WIRE LINE 

Dile1 T2- ÁN7525 

C 
7 

e 

Specialists in Electronic Transformers 

cally shielded, giving very high 
hum rejection ratios. 

Prices start from £2 61 
(recommended retail price) and 
all types are usually available 
from stock. 

Complete technical 
information is given in 
brochure GT.5 'Audio 
Frequency Transformers' 
which we'll be glad to send on 
request. 

So accurate is the balancing of the 
windings on some of these 
transformers that, when used as 
pairs in a hybrid circuit (as 
illustrated) we can guarantee a 
rejection of better than -55dB over 
the frequency range 50Hz to 10kHz 
and normal rejection of up to 
-75dB may be expected. 

GARDNERS 
TRANSFORMERS LIMITED 

Gardners Transformers Limited, Christchurch, Hampshire, BH23 3PN 
Tel: Christchurch 2284 (STD 0201 5 2284) Telex: 41276 GARDNERS XCH. 

WW-083 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


a52 Wireless World, January 1973 

Sinclair Project 60 
... __-. 

! .._._...___._------r 

Project 60 Stereo FM Tuner 
61 ERE G 
FM TUNE 

Built and tested. 
Post free. 

£25 

with phase lock -loop principle 

Amongst the many advanced electronic features to be found in this 
remarkable stereo tuner, use of the phase lock loop principle ensures 
standards of audio quality better than from any other method of detection 
yet used. Varicap diode tuning, accurately formed printed circuit coils, an 
I.C. in the special stereo decoder section and switchable squelch circuit 
for silent tuning between stations contribute to the unsurpassed per- 
formance of this tuner, irrespective of price consideration. But the Project 
60 FM Stereo Tuner is far from expensive - indeed, it offers fantastic value 
for money and will bring the thrill of stereo radio to many who previously 
may not have been able to afford it. The tuner may be used with any good 
system as well as Project 60, but if you use it with other Project 60 modules, 
you will find the matching front panels particularly impressive in ap- 
pearance as well as function. 

Super IC.12 Integrated circuit 
high fidelity amplifier 

Having introduced Integrated Circuits to hi -fi 
constructors with the IC.10, the first time an IC 
had ever been made available for such purposes. 
we have followed it with an even more efficient 
version. the Super IC.12. a most exciting advance 
over our original unit. This needs very few ex- 
ternal resistors and capacitors to make an 
astonishingly good high fidelity amplifier for use 
with pick -up, F.M. radio or small P.A. set up, etc. 
The free 40 page manual supplied, details many 
other applications which this remarkable IC. 
make possible. It is the equivalent of a 22 tran- 

sistor circuit contained within a 16 lead DIL 
package, and the finned heat sink is sufficient for 
all requirements. The Super IC.12 is compatible 
with Project 60 modules which would be used 
with the Z.50 and Z.30 amplifiers. Complete with 
free manual and printed circuit board. 

SPECIFICATIONS 
Output power: 6 watts RMS continuous (12 
watts peak). 6 -852. Frequency Response: 5Hz 
to 100KHzi 1 dB.Total Harmonic Distortion: 
Less than 1%. (Typical 0.1%) at all output 
powers and frequencies in the audio band (28V) 
Load Impedance: 3 to 15 ohms. Input Im- 
pedance: 250 Kohms nominal. Power Gain: 
90dB (1.000.000,000 times) after feedback. 
Supply Voltage: 6 to 28V. Quiescent cur- 
rent: 8mA at 28V. Size: 22 45 28mm in- 
cluding pins and heat sink.. 
Manual available separately 15p post free. 

With FREE printed circuit 
board and 40 page manual. 

£2.98 Post free 

sinlair 

SPECIFICIATIONS 
Number of transistors: 16 plus 20 in I.C. 
Tuning range: 87.5 to 108MHz. 
Sensitivity: 74V for lock -in over full de- 
viation. 
Squelch level: typically 2014v. 
Signal to noise ratio: _65dB. 
Audio frequency response: 10Hz -15Khz 
(_1dB). 
Total harmonic distortion: 0.15% for 
30% modulation. 
Stereo decoder operating level : 24V. 
Crosstalk: 40dB. 
Output voltage: 2 150mV R.M.S. max. 
(typically 2 50mV. stereo) 
Operating voltage:25 -30V DC at 100mA 
Indicators: Stereo on : tuning. 
Size: 93 40 207mm. 

Project 605 

The easy way 
to buy and 
build 
Project 60 

Project 605 is one pack containing . one PZ5. 
two Z30's, one Stereo 60 and one Masterlink. 
This new module contains all the input sockets 
and output components needed together with all 
necessary leads cut to length and fitted with neat 
little clips to plug straight on to the modules. 
Thus all soldering and hunting for the odd part is 
eliminated. You will be able to add further Project 
60 modules as they become available adapted to 
the Project 605 method of connecting. 
Complete Project 605 pack with £2 9.9 5 comprehensive manual. post free 
Everything you need to assemble a superb 30 
watt high fidelity stereo amplifier without having 
to solder. 

Sinclair Radionics Ltd, London Road, St. Ives, 
Huntingdonshire PE17 4HJ. Tel : St. Ives 64311 
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the world's most advanced high fidelity modules 

Z.30 & Z.50 power amplifiers Built, tested and guaranteed with circuits and instructions manual. Z.30 £4.48 Z.50 £5.48 

The Z.30 and Z.50 are of advanced design using silicon epitaxial planar transistors to provide unsur- 
passed standards of performance. Total harmonic distortion is an incredibly low 0.02% at 15w (882) 
and all lower outputs. Whether you use Z.30 or Z.50 amplifiers in your Project 60 system will depend 
on personal preference, but they are the same size and are intended for use principally with other units 
in the Project 60 range. Their performance and design are such, however, that Z.50s and Z.30 may 
be used in a far wider range of applications. 
SPECIFICATIONS (Z.50 units are interchangeable with Z.30s in all applications).- Power Outputs: 
Z.3015 watts R.M.S. into 8 ohms using 35 volts : 20 watts R.M.S. into 3 ohms using 30 volts. 
Z.60 40 watts R.M.S. into 3 ohms using 40 volts : 30 watts R.M.S. into 8 ohms using 50 volts. 
Frequency response: 30 to 300,000Hz±1 dB. Distortion: 0.02% into 8 ohms. Signal to noise ratio: better 
than 70dB unweighted. Input sensitivity: 250mV into 100 Kohms (for 15w into 8St). For speakers from 3 to 15 
ohms impedance. Size: 14x 80 x 57mm. 

Stereo 60 Pre- amp /control unit 
Designed specifically for use on Project 60 systems, the Stereo 60 is equally suitable for use with any 
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout, a really 
high signal -to -noise ratio and excellent tracking between channels is achieved. Input selection is by 
means of press buttons, with accurate equalisation on all input channels. The Stereo 60 is particularly 
easy to mount. 
SPECIFICATIONS -Input sensitivities: Radio -'up to 3mV. Mag. p.u. 3mV: correct to R.I.A.A. curve 
±1d8 :20 to 25.000 Hz. Ceramic p.u. - up to 3mV: Aux - up to 3mV. Output: 250mV. Signal to noise ratio: 
better than 70dB. Channel matching : within 1dB. Tone controls: TREBLE 12 to -12dB at 10KHz: BASS 

12 to -12dß at 100Hz. Front panel: brushed aluminium with black knobs and controls. Size: 66 x 40 x 207mm. 

Built, tested and guaranteed. £9.98 

A.F.U. High & Low Pass Filter Unit 
For use between Stereo 60 unit and two Z.30s or Z.50s. The unit is very easily mounted and is unique 
in that the cut -off frequencies are continuously variable. As attenuation in the rejected band is rapid 
(12dB /octave), there is less loss of the wanted signal than has previously been possible. Amplitude 
and phase distortion are negligible. The A.F.U. is suitable for use with any other amplifier system. 
There are two filter sections - rumble (high pass) and scratch (low pass). H.F. cut -off ( -3dB) 
variable from 28KHz to SKHz. L.F. cut -off ( -3dB) variable from 25Hz to 100Hz. Distortion at 1 KHz 
(35V. supply) 0.02% atrated output. Operating voltage from 15 to 35V. Current 3mA. Size: 
66x40x90mm. 

Built, tested and guaranteed. £5.98 

Power Supply Units 
Designed specifically for use with the Project 60 
system of your choice. Use PZ.5 for normal Z.30 
assemblies and PZ.6 or PZ.8 where a stabilised supply 
is essential. 
Typical Project 60 applications 

PZ.5 30 volts unstabil sed £4.98 
PZ.6 35 volts stabilised £7.98 
PZ.8 45 volts stabilised 
(less mains transformer) £7.98 
PZ.8 mains transformer £5.98 

System The Units to use together with Units cost 

Simple battery 
record player volume c9ntrol, etc. 

Z.30 Crystal P.U.. 12V battery £4.48 

Mains powered record 
player volume control, etc. 

Z.30, PZ.5 Crystal or ceramic P.U. £9.45 

12W. RMS continuous 2 x Z.30s, Stereo Crystal, ceramic or mag. £23.90 
sine wave stereo amp. for 60; PZ.5 P.U., F.M. Tuner, etc. 
average needs 

25W. RMS continuous 
sine wave stereo amp. 
using low efficiency (high 
performance) speakers 

2 x Z.30s, Stereo High quality ceramic or £26.90 
60; PZ.6 magnetic P.U., F.M. 

Tuner, Tape Deck, etc. 

80W. (3 ohms) RMS 2 x Z.50s, Stereo As above £34.88 
continuous sine wave de 60; PZ.8, mains 
luxe stereo amplifier. (60W. transformer 
R MS into 8 ohms) 

Guarantee 
If. within 3 months of purchasing any product direct from 
Sinclair Radionics Ltd., you are dissatisfied with it, your 
money will be refunded at once. Many Sinclair appointed 
Stockists also offer this same guarantee in co- operation with 
Sinclair Radionics Ltd. 

Each Project 60 module is tested before leaving our factory 
and is guaranteed to work perfectly. Should any defect arise 
in'normal'use,'we will service. it at once)and without any 
charge to You, if it is returned within two years from the date 
of purchase. Outside this period of guarantee a small charge 
(typically £1.00) will be made. No charge is made for 
nostage by surface mail. Air Mail is charged at cost. 

Indoor P.A. Z.50, PZ.8, mains Mic., guitar, speakers, £19.43 
transformer etc., controls 

F.M. Stereo Tuner (£25) & A F U. (£5.98) may be added as required. 

sinlair 

SINCLAIR RADIONICS, ST IVES, HUNTINGDONSHIRE PE17 4HJ 

Please send 
I enclose cash /cheque /money order. 

Name 

Address 
w ;v 1 /73 
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sew PMEIL KIEMI 
CLEAR PLASTIC PANEL 

Type SW.100 100 x 80mm 
:iumA 83 80 
50-0-50µA £3-80 
1nnµA £3 80 
100-0-10011A £370 
51111µA 13.50 
1mA £340 
20\'. D.C. 13.40 
50\". D.C. 23.40 
:300V. D.C. 23-40 
1 amp. D.C. £3.40 anuV. A.C. ... 13.40 

nn1p. U.C. £340 V[' Meter .... £4.15 

Type SD.830 82 5mm x 110mm Fronte 

41/mA 
£2 50 

. OmA £2 50 \ iuOmA £2 50 \ n :OUmA £250 
amp 12 50 
amp 12.50 

l u amp. 1250 
1275 3V. D.0 1250 
1270 Il1V. D.i. . .. 1250 
1270 211\'. D.C. £2-50 
1270 50V. D.1. 1250 
1270 a00\'. U.1'. ... £2.50 
1255 15V. A.C. . . . . 12.75 
1250 3111V. A.C. .. . 12 75 
1250 VU Meter .... 1300 

50µA 
50-0-50µA 
I ODUA 
11111-11-1011µA . 

20opA 
500µA 
1mA 
aulA 

Type SD.840 63 5mm x 85mm Fronts 
30mA 12.80 30un1A 
sa -O -50uÁ . £2.55 I amp. 8235 
11111íA 12 55 5 amp. 8235 
113Ú- U- luutl.4.. £2.55 lU amp. 82.35 
010UA £255 5V. D.C. 82.35 
;uumA 1235 20V. D.C. .... 82.35 

I n1A 12-35 50V. D.C. .... 12.35 
ñlA 1235 300V. D.C. ... 02.35 
I IlmA 1235 l.5 \'. A.C. .... 22 40 
30mA 1235 000V. A.C. ... 82.40 
InumA 1235 VU Meter 0270 

Type SD.480 48mm x 69.5mm Fronts 
Lut1A 12 40 500mA 1215 
311-0-511m:\ . . 1235 

ú 
gulp. 12.15 

I00µA 1235 nIP. 1215 
log-0 - I aomA .. 123b IO amp. 22-16 

V.D.0 22.15 
10V. D.C. .... 12.15 
20\.11C 1215 
50V. V. l) C £2 15 
300\ D t. 12 15 
15V. A C 12.30 
000V. A C. 12.30 
VI! M,4, 12-5S 

2110µA 1235 
12-20 

I ¡nA 12.15 
A 12.15 

1umA £215 
311n1A 12-15 
I00n1A £2-15 

"It MOVING IRON - 
ALL OTHERS MOVING COIL 

Please add postage 

Type MR.85P. 41in. x 43in. fronts. 
--' 111111A 8310 

I 

311mA 23.10 
100mA 23-10 
mm4 £310 

Iamp. £3.10 
amp. 2310 

13 mnn. 23-10 
a1 amp. 23-20 

£3.10 
30V. D.C. £3.10 
151IV. D.C. £3.10 

£3.95 300V. D.C. 23.10 
23 40 lsV. A.C. 23.10 
£340 300V. A.C. 23.10 
83-30 S Meter 1n1A 23.15 
£3 30 VU Meter . £3 95 
23-20 1 amp. A.C. 23.10 
23.10 .; amp. A.C. £3.10 
23-10 10 amp. A.C. 23.10 
£3'10 00 amp. A.C £340 
23.10 00 amp. A.C £3.10 

glA 

51)µA 
511-1-3110A 
100µA 
11111-11-11111mA 
100uA . . 

301µA 
au00-50upA. 
1mA 
1-o-1mA 
SnrA 

Type MR.52P 21111. square fronts. 

501.Á £3 40 10V. D.C. .. 22-20 
S0- 0 -5ItA 22.85 00V. D.C. .. £2.20 
lootA £2 85 30V. D.C. .. 22-20 
100 -0-100µA 22.75 300V. D.O. £2.20 
510uÁ 22 55 15V. A.C. .. 12.30 
1u1A 22.20 300V. A.C. 22.30 
5mA 22.20 0 Meter In1A 22.30 
01111.4 22-20 VII Meter .. 23.50 
5091A 22.20 1 amp. A.C. 22.20 
IuomA 22 20 5 amp. A.C. 22.20 
boomA 22.20 10 amp. A.C. 22.20 
1 :umr 22.20 20 amp. A.C. 22'20 
, mnp- 22'20 30 amp. A.C. 22.20 

Type MR.BSP. 31 n. x 3UUn, fronts 
50µA 23 70 
50- 0 -30pA 23 00 
1044.4. ... £300 
100 -0 -100µA 22.90 
2o0tA 22.90 
SOOµA £265 
lrnAO.500µA 

22.40 
SotA 22.40 
1011íA 22.40 
50mA 22 40 
100mA 22.40 
500mA E2-40 
1 amp. ... 22.40 
5 amp. . . 22.40 
10 amn ... 22 40 
15 amp. . 22.40 
00 amp. £240 
30 amp. . 22 55 
: u amp. . 22.75 

£240 

10V. D.C. .. £2.40 
20V. D.C. .. 22 40 
50V. D.C. .. £2.40 
150V. D.G. 22.40 
300V. D.C. 22.40 
15V. A.C. .. 22.55 
50V. A.C. .. 22.55 
1511V. A.C. 22.55 
300V. A.C. 2255 
000V. A.C. 22.55 
B Meter 1mA £2.60 
V1 Meter .. 23.70 
50mA A.C. 22.40 
100mA A.C. 22.40 
200mA A.C. 22.40 

00mA A.C. 22.40 
1 amp. A.C. 2240 
o amp. A.C. £2'40 
10 amp. A.C. 22.40 
20 amp. A.C. 2240 
30 amp. A.C. £2'40 

Bend for Ilustrated brochure on SEW Panel 
Mitera. Discounts for quantities. 

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, 
EDUCATIONAL AUTHORITIES, ETC. 

LOW COST QUICK DELIVERY OVER 200 RANGES IN STOCK OTHER 
RANGES TO ORDER 

METERS 
Type MR.38P. 1 21/32in. square fronts. 

50µA 
50- 0 -bOiA 
100uA ... 
100 -0- 100hÁ 
200µA .... 

500µA ... 
5110.0.500µA 
1mA 
1 -0 -1mA 
2mA 
5mA 
IOmA 
20mA 
50mA 
10UmA 

22.30 
£2.10 
22.10 
£1.95 
£1.95 
£1.80 
21.75 
21.75 
21.75 
£1.75 
£1.75 
21.75 
£1.75 
£1'75 
21.75 

150mA £1-75 
200mA £L75 
:IOOmA £1-75 
500mA £1-75 
750mA £1-75 

£1-75 
£1 75 
£1-75 
£1.75 
£1-75 
2175 

l0 amp. .. 
3V. 14.C. .. 
111V. D.C. .. 
15V. D.C. .. 

50\. D.C. .. 
1111V. D.C. 
130V. D.C. 
3011\'. D.C. 
500V. D.C. 
'50V. D.C. 
15V. A.C. .. 
511V. D.C. .. 
1111V. A.C. 

3 
300V. A.C. 
500V. A.C. 
B Meter 1mA 
VU Meter ._ 

2175 
£1-75 
£1 75 
£1 75 
£1i5 
£1 75 
21-75 
21-75 
21-85 
£1-85 
£1-85 
£1.85 
£1 85 
21-85 
£230 

Type MR.45P. 2in. square fronts. 

50µA £2 50 5 amp. .. £1 85 
50.0 50µA 22.30 80V. D.C. .. £1B5 
HroµA . 22.30 20V. D.C. .. £185 
105 -0-100pÁ £2 05 50V. D.C. .. £1.85 
210µA £2.05 300V. D.C. £1.85 
500µA £1'95 15V. D.C. .. £2'00 
500.o.5oollA £1 85 300V. D.C. 22 00 
imA 21.85 B Meter 1mA £2.05 
5mA £1.85 VU Meter .. £2.50 
10mA £1.85 1 amp. A.C. £185 
50mA £1.85 5 amp. A.C. £1.85 
100mA £1.85 10 amp. A.C. £1'85 
500mA £1.85 20 amp. AC.° 

21.85 30 arop 1 amp. £1.95 

EDGWISE METERS _. : J .. 
Type P.E.70. 3 17/32ín. x 115; 32ím :< 21 in. deep. 

50µA £3.40 500oA .... 23.05 
50.0 -80µA 23.30 1mA 22.70 
100µA .... 23.30 300V. A.C. 22'70 
100.0.100µA 23.20 VU Meter 23.75 
2001tA . 23.20 

"SEW" BAKELITE 
PANEL METERS 

Type MR.65. 3; in. square fronts. 
I amp. .... £2.15 

001-- .... £215 
15 amp. .. 22.15 
30 amp. .. £245 
50 anon. .. £245 
5V. D.) .. £2.15 
IoV D,. - 22.15 

£215 
£2.15 
£215 
22-15 

25µA £3.85 10V. A.C. .. £2.20 
5011A £3 00 311V. A.C. . £2 20 
50- 0 -50pA £280 1110V. A.C. £2.20 
100pÁ £2 80 300V. A.C. £2.20 
100 -o- 100µA £250 5110mA A.C. £2.15 
500íA £2.45 1 amp. A.C. 22.15 
500 -0 -500)1A £215 5 amp. A.C. £25 
lotA 22.15 l0 amp. A.C. £2'15 
1 -0 -1mA £245 211 amp. A.C. £215 
51nÁ £215 30 amp. A.C. £2.15 
10mA 22.15 50 amp. A.C. £2.15 
50mA 22.15 VIT Meter .. £3 40 
lalmA £2.15 30 m\' D.E. 22.40 
500mA £215 100mV D.C. 22-40 

Type 0.80 80mm Square Fronts 
50µA 23.50 
50 -0 -50µA . £3.40 
100µA 83.40 
100 -11- 11111µA 03.30 
500µA £3.05 
1mA 82 85 
20V. D.C. £2.8S 
50V. D.C. 22.85 
300V. D.C. £2.85 
1 amp. D.C. 12.85 

151A . 

:umV. D.C 

5 amp. D.C. .. 22.85 
300V. A.C. ... 1285 
VU Meter 170 

SEW EDUCATIONAL 
METERS 
Type 20.107 

Size overall 100mm X 
90mm x 108mm. 

A new range of high 
quality moving coil 
instruments ideal for 
school experiments and 
other bench applica- 
tions. bee Sin. mirror scale. 
The meter movement is 

easily accessible to demonstrate internal working. 
Available in the following ranges: - 
50µA 25.50 10V D.C. .. 24.85 
lOOttA 25.10 20V D.C. .. 24 85 
1mA £4.85 50V D.C. .. £4.85 
50.0 -50µA £540 300V D.C. 24.85 
1-0-1mA 24-85 Dual range 
lA D.C. 24.85 500mA /OAD.C. 25.10 
5A D.C. 24 85 5V,'50 VD.C. 25-10 

I ligh quality ceramio construction. R'inding., embedded in vitreous enamel. 
heavy duty brush wiper. Continuous rating. Wide range available exetock. 
Single hole fixing, }Im dia. shafts. Bulk quantities available. 
25 WATT. l0/2ó/50/100/250 /5Úu/1000 /1500 /2500 or 5000 ohms. 909.P. k P.76P 
50 WATT. 10/25 /50/11111/ 250 /500/1000/2500 or 5000 ohms. £1.15. P. A P. 7111 
100 WATT. 1/5/10/23/50/100/250/500/1000 or2500 ohms. £1'85. l'..c P.7111. 

1iYAMABISRI" VARIABLE VOLTAGE TRANSFORMERS 

Excellent quality Low price Immediate delivery 
MODEL 5.2611 

t il(1all 
1 

General Purpose 
Bench Mounting 
l .4mp £7'00 

28.05 III 
I 

0-5 Amp 

5 Amp £11.5 
' o 1 I I I I 

A 215-90 
o Amp .. 222.50 

- I I Illll 
12. Arne .. £23.60 
:n Amp .. £49.00 e 

o Amp .. £58.00 
- .e____- 40 Amp .. 282 50 

MODEL. 5.280 B Panel Mounting 

o Amp .. .. £7.00 
\mn 28.05 

Please add postage 
ALL MODELS 

I \PUT 230 VOLTS, 
50/80 CYCLES 

OUTPUT VARIABLE 
0.280 VOLTS 

Special discounts for quantity 

AUTO TRANSFORMERS 
[in 1:01V. Step up or etep,b,wn. Fully ehnm,led. 

80 \\ £2.10 P. à P. Dl, 
151I W 1270 P. 0 P. 18p 

auu \t- 1300 P. r P. 211p 

500 \\ 1525 P. 0 P. 33p 

I11130 0% 17-50 P. s P. 38p 

I31111 \V £10 20 P. .[ P. 43p 

22501 II £17'25 P. o P. 50)1 

:1111111 \V £3500 l'. .v P. t l 

230 VOLT A.C. 50 CYCLES 

RELAYS Bruni nlw. 3 sets 
of changeover 

contacts ut 5 :unn rating. 5011 each 
Post lop I101 lots £40). Quantitles 
aVailnble. 

MCA. 220 AUTO- 
MATIC VOLTAGE 
STABILISER 
Input 88.123 VAC or 170 - 
05OVAC. Output 120VAC 
or 2411VAC. 200VA rating. 
£1197. Carr. 501,. 

BH.00I HEAD- 
SET AND BOOM 
MICROPHONE 

Moving coil. Ideal fer 
language teaching, com- 
munications. Headphone 
imp. 16 ohms. Micro- 
phone imp. 200 ohms. 
£462. Poet 15p. 

240° WIDE ANGLE 
I mA METERS 
MW16- 00mrn. square 23 97 
MW18 80mm. square £4'97 

Fret extra. 

RAND HELD 2-WAY 

RP214 REGULATED POWER SUPPLY 
Solid state. Variable output 0 -24V DC up 
to 1 amp. Duel scale meter to monitor 

voltage and current. 
Input 220/040V AC. 
Size 185 X 85 x 
11130011. £8.97 
yr, ,t °5p. 

PS.200 REGULATED P.S.U. 

.:110 

Solid state. Variable output 
5.20 volt D.C. up to 2 amp. 
Independent meters to 
monitor voltage and cur- 
rent. Output 220/290 V. 
A.C. Sise 75' x 51' x 31 ". 
£1497. Pout 23p. 

PS.1000B REGULATED P.S.U. 
Solid state. Output 0- 

s. 9 or 12 V. D.C. up to 
3 ampo. Motor tu 
monitor current. In- 
put 220/240 V. A.C. 
Sise 4' x 35' x 85'. 
£1197. Post 25p. 

230V /240V SMITES SYN- 
CHRONOUS GEARED 
MOTORS 
Built -in gearbox. All brand 
new and boxed. 311 RPM CW; 
2 RPH CW; 20 RPH CW; 
O RPH ACR; 30 RRH C\V. 

50P each. Post 12p. 

LBS TRANSISTOR TESTER 
Tests PNP or NPN traneietoeo. 
Audio indication. Operates on to 
1.5v batteries. Complete with all 

instructions etc. £450. Pout 2311, . 

LB3 TRANSISTOR TESTER 
Testa ICO and B. PNP' 
NPN. Operates from 9v. 
battery. Complete with all 
instructions etc. 23.95. 
Post 20p. 

WALKIE 
TALKIES \ ®0 

Industrial quality in robust Metal cases. Battery 
operation. Volume and squelch controls. Call 
button and prese to talk button. Tel eccopic aerial. 
Complete with carrying cases. 

2 channel r C, C pair. 
:)110 m \\'. d+v '`O Pust 511)1. 

a charm I £79.50 Pair. 

Ideal 
for honte, Ideal for home, 

(lice, stores, factories, 
etc. Supplied complete 
with batteries, cable 
and free instructions. 

1 Station £297. Post 15p. 
3 Station £5.25. Post 15p. 
4 il. 111 11 26-62. Poet 17p. 

Send SAE for list of 
Semi Conductors and Valves 
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MULTIMETERS for EVERYpurpose, 
T880 POCKET MULTIMETER 
High -precision at low -coat. 
Ranges: D.C. 15V., 550V., 
1,000V. (10,000 opv). A.C. 
I5V, 150V., 100V. (1,000 
opv). 
D.C. Current 150mA. Resis- 
tance 100k /ohms. 2156. Post 
15p. 

MODEL 1092 Testmeter. 
5,000 O.P.V. 
0/3/15/150/300/1200 V. D.C. 
0/6/30/300/600 V. A.C. 
0 /300µA /300 MA 
11/1OK /1 mega 
Decibels -10 to +16 db 
£275 each. Post 15p. 

HIOHI MODEL 720X 
20,000 O.P.V. Overload protec- 
tion 5/25/100/500/1000 VDC. 
10/50/250/1000 VAC. 5011A /250 
mA. 20K/2 meg ohm. -5 to + 
fi2db. 24.97. Past 15p. 

HIOKI MODEL 730X 
30,000 O.P.V. Overload pro- 
tection. 6/30/60/300/600 /1200 
VDC. 12/60/120/600/1200 
VAC. 60 µA /30 mA /300 mA. 
2K /200K /2 megohm. -10 to 

63 db. 250. Post 15p. 

MODEL TE-12 
20,000 O.P.V. 0/06/6/30/120/ 
600 /1,200/3,000/6,000v. D.C. 
0/6/30/120/600/1,200v. A.C. 
0 /60µA /6 /60 /600mA. 016K/ 
600K /6Meg. /60 Meg. R 500F. 
0.2mFd. £5.97. Poet 17p. 

MODEL TE -200 
20,000 O.P.V. Mirror scale, over- 
load protection. 0/5/25/125/1,000V. 
D.C. 0/10/50/250/1,000V. A.C. 0/50 
µA/260 mA. 0 /60K /6 meal. -20 
to +62 db. £3.95. Poet 15p. 

MODEL 500 30,000 O.P.V. 
with overload protection, 
mirror scale. 0/.5/2.5/10/25/ 
100/250/500/1,000 v. D.C. 
0/2.5/10/25/100 /250/500/1,000 
v. A.C. 0/50µA15/50/500 mA. 
12 amp. D.C. 0 /60 /K /6 meg/ 
60 meg S2. £887. Poet paid. 

HIOKI MODEL 750E 
50,000 o.p.v. 43 ranges 0.0.3 to 
1.200v. D.C. 0-3 to 1,200 v. A.C. 
0- 3011A /300mA. 0 -3K/30 meg. 
ohms. -10 to +17 db. 
27097. Post 20p. 

HT100B4 MULTIMETER 
Features A.C. current ranges. 
100,000 o.p.v. Mirror Scale, 
Overload protection. 
0/5/2.5/10/50/250 /500/1000 V DC. 
0/2.6/10/50/250 /1000 V AC. 
O/10/250MuA/2.5/25/250 MA /10 

Amp DC. 
10 Amp AC. 
o /20K /200K /2MEG /2OMEG. - 20 
£1250. Post 25p. 

62 db. 

370 WTH MULTI METER 
Features A.C. current ranges. 
20,000 o.p.v. 
0/5/2.5/30/50/250 /500/1000 V DC. 
0/2. 5/10/50/250/500 /1000 V AC. 

ÚC.µA 
/1/10 /100MÁ /1/10 Amp 

0 /100MA /1 /10 Amp AC. 
0/5K/50K/500 K /5M EC /5011E0. - 20 + 62 db. 
215. Post 25p. 

RUSSIAN 22 RANGE MULTIMETER 
-Model U437 10,000 o.p.v. 
A first class versatile 
iaetrament manufactured 
in U.S.S.R. to the highest 
standards. Ranges: 25/ 
10/50/250 /500 /1000v 
l).C. 2.5/10/50/260/500 / 
1000v A.C. 1).C. Current 
100 wA /1/10/100 mA /1A. 
Resistance 300 ohms/ 
3/30/300K/3M0. Com- 
plete with batteries, test 
leads, instructions and 
.. +turdy steel carrying 
case. 
Our Price £5'97. Poet 25p. 

ROUND SCALE TYPE PENCIL 
TESTER MODEL TS.68 

Completely portable, simple to use pocket eked 
tester. Ranges: 0/3/30/300v A.C. and D.C. at 
2,000 o.p.v. Resistance O.20K ohms. Only Rí'97. 
Poet 13p. 

LTO01 
MULTIMETER 
New style 20,000 
o.p.v. pocket 
muitimeter. 
5/25/50/250/ 
2500V. D.C. 
10/50 /100 /500 /1000V. A.C. 
50µA /250mA. 6K/6 meg ohms. -20 to +22db. 
£375. Poet 20p. 

MODEL TH -12 
20,000 o.p.v. Overload pro- 
tection. Slide switch 'selector. 
0/-25/2 5/10/50/250/1000V. 
D.C. 
0/10/50/250/1000V. A.C. 
0/50µA/25/250mA D.C. 
0/3K/30K/300K/3 meg. -20 
to +50db. 
14.97. Post 15p. 

MODEL TE -300 30,000 
O.P.V. Mirror soak, over- 
load protection 0/.6/3/15/ 
60/300/1,200 V.D.C. 
0/6/30/120/600/1,200 
V.A.C. 0 /30pA /6mA/ 
6 OmA/300mA/600mA. 
0/8K/80K/800K/8 meg. 
-20 to + 63 db. 
2597. Poet 15p. 

MODEL PL438. 20k 0 / 
Volt D.C. 8kO /Volt A.0 
Mirror scale. 5/3/12/30/ 
1211/600V D.C. 3/30/120/ 
600V A.C. 50 /600µA /60/ 
600 mA. 10 /100K /1 Meg/ 
10 meg O. -20 to 

46db. £6'97. Poet 
12p. 

TEX MODEL TW-50K 
46 ranges, mirror scale, 50K /Vol. 
D.C. 5K /Volt A.C. D.C.: Volte 
125, 25, 1.25, 2.5, 5, 10, 25, 50, 
126, 250, 500, 1,000V. A.C. Volta: 
1.5, 3, 5, 10, 25, 50, 125, 250, 500, 
1,000V. D.C. Current: 25, 50µA, 
2 5, 5, 25, 50, 250, 500mA, 5, 
10 amp. Resistance: 10K, 100K, 
1 MEG, 10 MEOI1. Decibels: -20 to -81.5 db. £8'50. 
Poet 17p. 

MODEL HEM 
Taut band suopen. 
'ion. Overload pro- 
tection. Polarity re- 
versing switch. 
:10,000 o.p.v. 50/ 
0/5/2.5/15/250 /500/ 
1000/2500V D.C. 
0/15/50/150/500 / 
1000v. A.C. 
0/5011A/5/50 /150 /500mA /5A D.C. 
0/3K/300K/3 meg. 28.95. Poet 20p. 

MORI MODEL 700E 
100,000 O.P.V. Overload protec- 
tion. Mirror scale, .3/43/1-2/1.5/3/6/ 
12/30/60/120/300 /600/1200 VDC. 
1. 5/3/6/12/30/60/150 /300/600/1200 
VAC. 15/30vA/3/6/30/60/150/300 
mA. 6/12 AMP DC. 2K/200 K/2 
Meg /20 megohm. -20 to +63db. 
£1350. Post 20p. 

a 

(Áe 

MODEL C -7080 EN 
Giant 6i n. mirror scale. 
20,000 o.p.v. 
0/25/1/2.5/10/50 /250/1000/ 
5000V. D.C. 
0/2.5/10/50/250 /1000/ 
5000V. A.C. 
0 /50µA/1/10 /100 /500mA/ 
10 amp. D.C. 
0/2K/200K/20 meg. -20 to 
+50 db. 
21395. Post 35p. 

U4312 MULTDMETER 
Extremely sturdy instrument for general electriea i 

use. 667 o.p.v. 03/1.5/7.5/ 
30/60/150/300/600 /900 VDC 
and 75mV. 0/5/1.5/7.5/30 / 
60/150/300/600/900 VAC. 
0 /300µ1/1.5/6/15/60/1550 
600MA /1 -5/6 AMP. D.C. 
0/1.5/6/15/60/150/600MA/ 
1.5/6 AMP. A.C.O /200 0 /3K/ 
30K G. Accuracy DC 1 %. 
AC 15%. Knife edge pointer, 
mirror scale. Complete with 
sturdy metal carrying case, 
leads and Instructions. 29'50. Post 25p. 

Selected TEST EQUIPMENT 
FTC-40 I 

TRANSISTOR 
TESTER 
Full capabilities for 
measuring A, B and 1CO. 
NPN or PNP. Equally 
adaptable for checking 
diodes. Supplied com- 
plete with instructions, 
battery and leads. 
R7.50. Poet 20p. 

Model 11-100TH MULTI - 
METER /TRANSISTOR 
TESTER 100,000 o.p.v. 
MIRROR SCALE /OVER- 
LOAD PROTECTION 0/12- 6/3/12/30/120/600 
V DC. 
0/6130/120/600 V. AC. 
0/12/600uA/12/300MA/12 
Amp. DC. 
0 /10K /1 MEG /100 MEG. - 20 to + 60 db. 0.01 -2 mid. 
Transistor tester measures Alpha, beta and Ico. 
Complete with batteries, instructions and leads. 
£13 50. Poet 26p. 

TE-16A Transistorised 
Signal Oenerator.5 ranges 
400kHz- 30mHz. An 
inexpensive instrument 
for the handyman. 
Operates on 9v battery. 
Wide may to rend scale. 
800kMz modulation. 
5/ x 51 X 31in. 
Complete with instruc- 
tions and leads. £7.97. 
Post 25p. 

TRANSISTORISED L.C.R. A.0 MEASURING 
BRIDGE. 

A new portable 
bridge offering ex- 
cellent range and 
accuracy at low coot. 
Ranges: R. 1 0- 
11.1 MEG O 6 
Ranges f 1%. 
L. 1µH -111 HEN- 
RIES. 6 Ranges - 
2%. C. 10PFA 
11105WD. 6 Ranges 

± 2%. TURNS RATIO 1:1 /1000 -1:11100 
6 Ranges ± 1 %. Bridge voltage at 1,000 CPS. 
Operated from 9 volte. 100µA. Meter Indication. 
Attractive 2 tone metal case. Elise 74' x 5' x 2' 
220. Post 25p. 

lobo 0- 5000µA. 2211/240V. 
21760. Poet 25p. 

MODEL 449A IN 
CIRCUIT TRAN- 
SISTOR TESTER 
Checks true A.C. 
beta in /out. 
Checks Iebo. 
Checks diodes in/ 
out. 
Checke SCR etc. 
Beta HI 10 -500. 
L02 -50. 
A.C. operation. 

RF -300 AF RF SIGNAL 
GENERATOR 

All transistorised. com- 
pact, fully portable. 
AF sine wave 18Hz. to 
220K Hz. 
AF square wave 18Hz. 
to 100KHz. 
Output sine /square 10k. 
P.P. RF 100KHz. to 
200 MHz. Output Iv. 
maximum. Operation 
220/240v. A.C. 
Complete with instruc- 
tions and leads. 22995. 
Poet 60p. 

TE -20 D RF SIGNAL 
GENERATOR 
Accurate wide ronge signal 
generator covering 120 Ke /s- 
500 Mc /s on 6 bands. Directly 
calibrated Variable R.F. 
attenuator, audio output. 
%tat socket for calibration. 
220/240V. A.C. Brand new 
with instructions. £15. Carr. 
37p. Size 140 X 215 x 170 

MODEL L-55 YET V.0.M. 
Input Impedance 10 meg. 
ohms. 
0/-3/1.2/6/30/120/600V. D.C. 
0/3/12/60/120/600V. A.C. 
0 /12014A /120mA. D.C. 
0 /1K /100K /10 meg /100 meg 
ohms. 21597, Post 25p. 

CI-5 PULSE 
OSCILLOSCOPE 

For display of pulsed and 
periodic waveforms in elec- 
tronic circuits. VERT. 
AMP. Bandwidth 10MHz. 
Sensitivity at 100KHz 
VRMS /mm. .1 -25; HOE. 
AMP. Bandwidth 500KHz. 

® Seneititivy at 100KHz, 
V RMS /mm..3 -25; Preset 
triggered sweep 1- 

:i,000pseec.; free running 20- 200,000Hz in nine 
ranges. Calibrator pipe. 220 x 360 X 430mm. 
115 -230V. A.C. operation. 23900, Carr. paid. 

TO -3 PORTABLE OSCILLOSCOPE. 3" TUBE 

Y amp. Sensitivity. .1v 
p -p /CM. Bandwidth 1.5 cps 
-1.5 MHZ. Input imp. 
2 meg O. 25 PF. X amp 
sensitivity. 9v p -p /CM. 
bandwidth 1.5 cps -800 
KHZ. Input Imp. 2 meg O 
20 PF. Time base. 5 ranges 
10 cps -300 KHZ. Syn- 
chronization. Internal /ex- 
ternal. Illuminated scale. 

140 x 215 x 330 mm. Weight iSOlbe. 220/240 V. 
A.C. Supplied brand new with handbook 
£40.00. Carr. SOP. 

RUSSIAN CI -16 DOUBLE 
BEAM OSCILLOSCOPE 

5 me /s Pass Band. Separate 
Yl and Y2 amplifiers. Rec. 
tongular 51n. x 4in. C.R.T. 
Calibrated triggered sweep 
from 211 /sec. to 100 milli -sec. 
per cm. Free running time 
base 50 c /s-1 me /s. Built -in 
time haze calibrator and 
amplitude calibrator. Sup- 
plied complete with all 
aceeesories and instruction manual. £87 Carr. paid. 

MODEL TE.15 
GRID DIP METER 

Transistorised. Operates as Grid 
Dip, Oscillator, Absorption Wave 
Meter and Oscillating Detector 
Frequency range 440Kc /s- 
280Mc /s in 6 coils. 600µA Meter. 
9V. battery operation. Size 
180 X 80 x 40mm. 
21260. Post 20p. 

BELCO AF-SA SOLID STATE SINE 
SQUARE WAVE C.R. OSCILLATOR 
Sine 18- 200,000 Hz; Square 18- 50,000 Ho 

Output max. + 10 dB 
(10 K ohms). Opera- 
tion internal batteries. 
Attractive 2 -tone case 
7din. X bin. x Sin. 

Price £17.50 
Carr. 17p. 

G`4r 
Nalemi 

MODEL MG -100 
SINE SQUARE 

WAVE AUDIO 
GENERATOR 

Range: 19- 220,000 Hz 
Sine Wave 19- 
100,000 Hz Square 
Wave. Output Sine 

or Square ite,e 10, P. to P. Size 180 x 90 
x 90mm. Operation 220/240v A. C. 
217.50. Poet 37p. 

Size 180 x 90 x àonmi 

MODEL AT201 
DECADE 

ATIENUATOR 
Frequency range: 
0- 200KHz. 
Attenuator: 0.111db., 
0.1db. step. 
Impedance 800 ohms. 
Max. input power 
3odbm. 

112.50. Post 37p. 

TE-65 VALVE VOLTMETER 
High quality instrument 
with 28 ranges. 
D.C. volte 1.5.1,500 v. 
A.C. volts 1.5 -1,500 v. 
Resistance up to 1,000 
megohme. 
220/240v. A.C. operation 
Complete with probe and 
instructions. 21750. Poet 
30p. 
Additions. Probes avail- 
able: R.F. £212 H.V. 
£2'50 

MODEL 174311 
SUB- STANDARD 
MULTI -RANGE 

VOLT AMMETER 

Sensitivity 330 ohms/ 
Volt A.C. and D.C. 
Accuracy 5% D.C. 
1% A.C. Scale length 
165mm. 
0/300/750µA/15/3 / 
75/15/30/75/150 /300/ 

750mA/1.5/3/7-5 AMP. D.C. 
0/ 3/ 7. 5/ 15 /30/75/150/300/750mA/1.5/3/7.5 AMP. 
A.C. 
0/75/ 150/ 300 /750mV /1.5/3/7.5/15/30 /75/150/300/ 
750V. D.C. 
0/ 750mV/ 15/3/7.5/15/30/75/150/300/650V. A.C. 
Automatic cut out. Supplied complete with test 
leads, manual and teat certificates. 249. Poet 50p. 

G. W. SMITH 
& Co. (Radio) Ltd. 
Also see opposite page 

and next two pages 
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UNR 30 RECEIVER 
4 Bands covering 550kc /s SOmc/s. B.F.O. Built 
in Speaker 220/240v AC. Brand new with instruc- 
tions. 815.75. Carr. 37p. 

UR -1A SOLID STATE COMMUNICATION 
RECEIVER 
4 Bands covering 550ke u- 30mc /e. PET. S Meter. 
Variable BFO for SBB, Built -in Speaker, Band - 
spread, Sensitivity Control. 220/240v. A.C. or 
12v. D.C. 12ßx 4$" x T. Brand new with in- 
structions. £25. Carr. 37p. 

SKYWOOD CX203 COMMUNICATION 
RECEIVER 

Solid state. Coverage on 5 bande, 200.420 KHz and 
55 to 30 MHz. Illuminated slide rule dial. 
Bandepread. Aerial tuning. BFO. AVC. ANL. 

meter. AM /CW /SS B. Integrated speaker and 
phone socket. Operation 220/240v AC or 12v DC 
She 325 x 286 x 150 mm. Complete with instruc- 
t ione and circuit. 828.50. Carr. 50p. 

LAFAYETTE HA -000 SOLID STATE 
RECEIVER 

General 
coverage 
150.400 

kc/s, 
550kc /e 

30 me /s. 
FET front 
end, 2 
mech. 
filters, 
product 
detector, 

s arlabie B.F.O., noise limiter, S Meter, Band. 
spread. RF Gain. 15' x 9j' o 8j'. 18 lb. 220/240v 
A.C. or 12V D.C. Brand new with instructions. 
850. Carr. 50p. 

=1n L71 71 ®1 

e ̀ 

a' 0-6r to 

TRIO 9RS9DS 
COMMUNICATION 
RECEIVER 
4 band covering 
350 Kc /a. to 30 Mc /a 
oontinuous and dec. 
trient bandapread 
on 10. 15. 20, 40 

and 00 metn.-s, n vais e plus 7 diode circuit. 4/8 
obus output mid phone jack. HSB -CW. ANL. 
Variable BPS). H meter. Sep. bandspread dial. 
IF frequency 445 Ke /e. audio output 1.5w. 
Variable RF and FA gain controls 115/250v 
A.C. Size: 71n. x 13in. X loin. with instruction 
manual. 149 50. Carr. pail. 

AVOMETER MOVEMENTS 

spare movements for Nadel 8 or 9. (Fitted with 
Model 9 scale) or basis for any multimeter. 
Brand new and boxed. £a 50. Poet 25p. 

HONEYWELL 
DIGITAL 
VOLTMETER 
VT.100 

Can be panel or bench mounted. Basic meter 
measures 1 volt DC, but can be used to measure a 
wide range of AC and DC voit, current and ohms 
with optional plug in carde. Specification: 
Accuracy ± 0 2, ± 1 digit. Resolution: 1 mV. 

...Site: 3 plus fourth overrange digit. 
verrange: 100% (up to 1.999). Input Impedance: 
1000 Meg ohm. Measuring cycle: 1 per second. 
Adjustment: Automatic zeroing, full scale adjust- 
ment against an internal reference voltage. 
Overload: to 100v. D.C. Input: Fully floating 
(3 poles). Input power: 110.230v. A.C. 50/60 cycles. 
Overall size: 54ín. 2 13/161n. x 8 3 /16in. 
AVAILABLE BRAND NEW AND FULLY 
G l'ARANTEED. 

£35.50 Carr. 50p. 

List price £2.98 
OUR PRICE f I.80 

Post lop. 

SINCLAIR EQUIPMENT 
Project 60. Package Offers 

n 
easy eli-4010 

2 x Z30 amplifier, stereo 60 pre -amp, PZS 
power supply. £15.95. Carr. 97p. Or with PZ8 
power supply. £1800. Carr. 37p. 2 x Z50 ampli- 
fieretereo 60 pre -amp, PZ8 power supply. £20.25. 
Carr. 37p. Transformer for PZ8, £2.97 extra. 
Add to any of the above £445 for active filter unit 
and £13.00 for a pair of Q16 speakers. All other 
Sinclair products in stock. IC12 81.80. Post 10p. 
2,000 amp £2195. Carr. 37p. 3,000 amp £5.50. 
Carr. 37p. Neoteric amp £43.95. Carr. 37p. 
NEW PROJECT 805 £2097. Carr. 37p. 

WHARFEDALE 
MID -RANGE 
HI -FI UNITS 

As used in world famous 
system. 5in. dia. imped- 
ance 4/8 ohms. High flux 
ceramic magnet. 20 watts 
ems. Brand new 8150. 
Carr. 37p. 

SPECIAL OFFER 
000DMANS AXIOM 301 
Hi Fi 12in. 20 watt twin cone 
full range speaker. 30- 
16,000 Hz. 16,500 gauss. 8 
ohm impedance. Brand new 
and boxed. (List price £21.721 
OUR PRICE £12.50 each. 
Carr. Sop. 

EMI LOUDSPEAKERS 
Model 350.13' x 8' with single 
tweeter /crossover. 20. 20,000 
Hz. 15 watt RMS. Available 
8 or 15 ohms. 
£725 each. Post 37p. 
Model 450. 13' x 8- with twin 
tweeters /crossover. 55- 13,000 
Hz. 8 watt RMS. Available 
8 or 15 ohms. 
£362 each. Post 25p. 

EA.41 REVERBERATION 
AMPLIFIER 

Self contained, transistor- 
ised, battery operated. 
Simply plug in micro. 
phone, guitar, etc.. and 
output into your amplifier. 
Volume control, depth of 
reverberation control. Beautiful walnut cabinet 
71 x 3 x 4 jin. E5.97. Post 15p. 

SPECIAL OFFER: 
STEREO SPEAKERS 

Matched pair of stereo 
bookshelf speakers. De- 
luxe teak veneered finish. 
Size 14510. x 91n. x 
71in. 8 ohms 8 watt 
RMS. 16 watt peak. 
Complete with DIN lead. 
£1295 pr. Carr. 50p. 

MW /LW 
CAR RADIO 
Fully teamistorised, 
dual waveband. Size 
6jin. x 451n. x lin. 
12v. D.C. Neg. or 
Pos. earth. Complete with fixing kit, speaker and 
leads. 

ONLY £7.60. Pout 20p. 

SUPER BARGAIN! 
8 -TRACK CAR STEREO 

TAPE PLAYER 

Tone, volume and balance controls. Track 
selector. Complete with matched pair of stereo 
speakers, connections and fittings. 

ONLY £1595. Post 30p. 

B.S.R. TD8S 

STEREO 
TAPE PLAYER 
DECK 

Integrated preamps (output 125 mV) to feed Into 
any stereo amplifier. Automatic and manual 
programme selector. 4 pole synchronous motor. 
210/240 V. A.C. OUR PRICE r a C 

Carr. 37p. L v w7 
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AKAI BARGAINS 
SUPER MONEY- 
SAVING OFFERS -BUY 
NOW WHI LE STOCKS LAST ! 

ALL BRAND NEW AND 
FULLY GUARANTEED 
1721 Tape Rec. .. .. 

X5000 Tape Rec... .. 
0X370 Tape Rec. .. . . 

4000D Tape Deck .. .. 

4000D8 Tape Deck .. . . 

X201D Tape Deck .. . . 

X221D Tape Deck .. 

GX220D Tape Deck .. . . 

GX280D Tape Deck . . 

X181080 Tape /8 track Deck .. 
0X19000 Tape /Cas. Deck .. 
X20008D Tape /Cas. /8 Rec. . . 

CR81 8 track Rec. .. .. 
CR81D 8 track Rec. . . 

CR81T 8 track /Receiver .. . . 

CR8068 8 track system .. . . 

CS50 Cassette Rec. .. .. 

CSSOD Cassette Deck .. 
Carriage 

273.95 
£99.95 

£25995 
£8150 
£7395 

£13295 
£18995 
£19495 
£24940 
£1895 
£17795 
£22330 

£80 95 
165.95 

211390 
£145'00 
£700 
£74.95 

GXC40 Cassette Rec. .. 
GXC4ODCasaette Deck .. 
OXC4OT Cassette /Receiver 
OXC45D Cassette Deck .. 
OXC46D Cassette Deck .. 
OXCSOD Cassette Deck .. 
GXC85D Cassette Deck .. 
C835D Cassette Deck .. 
AA8200 Receiver .. .. 
AA6300 Receiver .. . . 

AA8600 Receiver .. . . 

AA8500 Receiver .. 
ADM11 Microphones (Pair) 

50p. extra. (Recorders A Decks 75p ) 

£89 25 
£8895 
£12395 
/95.95 
£10350 
£11125 
£11025 
15950 
£74 95 
fß250 
£10900 
£17500 

£7.50 

GENUINE BARGAIN! 

KOSS SP.3XC 
STEREO 
HEADPHONES 

Response 10- 15,000 Hz. 
Impedance 4 -6 ohms. 
Brand new, boxed and 
fully guaranteed. (List 
29'50). OUR PRICE 
£850. Post 25p, 

1021 STEREO LISTENING STATION 

For balancing and gain 
selection of loud - 
speakers with additional 
facility for stereo head- 
phone switching. 2 gain 
controls, speaker on -off 
slide switch, etereo head- 

phone sockets. 6' x 4- x 21 -. £225. Post 15p. 

MP7 MIXER PREAMPLIFIER 
5 microphone Inputs 
each with individual 
gain controle enabling 
complete mixing facili- 
ties. Battery operated. 

09' x 5' x 3'. Inputs Mice: 3 x 3mV 50K; 
2 x 3mV 600 ohm. Phono meg. 4 mV 50K. Phono 
ceramic 100mV 1 meg. Output 250mV 100K. 

£8.97. Poet 20p. 

TE -1035 STEREO HEADPHONES 
Low cost high perform- 
ance stereo headphones. 
Foam rubber ear cups. 
Adjustable headband. 
8 ohm impedance. 25- 
18,000 Hz. With lead and 
stereo Jack plug. ONLY 
£1.97. Post 12p. 

HA -10 STEREO 
HEADPHONE 
AMPLIFIER 
All ail icon trans- 
istor amplifier oper- 
ates from magnetic, 

ceramic or tuner inputs with twin stereo head- 
phone outputs and separate volume controls for 
each channel. Operates from 9v. battery. Inputs 
5MU /100MU. Output 50MW. £597. Post 15p. 

NEW GARRARD MODULES 

Popular range of barrard decks with Shure 
cartridge fitted In de luxe plinth with hinged lid. 
SP25 III Module /M75.6 .. .. 
AP78 Module /M75.6 .. .. 
AP98 Module/M75 -6 .. .. 
Zero 1005 Module /M93E .. .. 

Carr. 50p extra any item. 

.. 123.50 
.. 183-80 

13875 
£52 80 

HOSIDEN DH-080 DE-LUXE STEREO HEAD- 
PHONES 

Features unique 
mechanical 2 way 
units and fitted 
adjustable level 
controls. 8 ohm im- 
pedance 20- 
20,000 cps. Com- 
plete with spring 
lead and stereo Jack 
Plug. 57.97. Post 
12p. 

DOLBY SYSTEM NOISE REDUCTION UNIT 

ix M! 
.,4s11wrq.r 

Impro -es the performance of cassette and semi- 
professional recorders. Reduces tape hies by 
3dB at 600 Hz, 6 dB at 1200 Hz and 10 dB for all 
frequencies above 300 Hz. Controls for input 
levels and noise reduction on record and replay. 
2 meters for Dolby level. Off tape monitoring. 
Frequency response: 20 Hz to 15kHz f 1 dB 
19 kHz - 35 dB. Size 15j'x9'x3j'. A.C. 200/ 
250 V. 

PRICE £32.50 Carr. 50p. 

HOSIDEN DH -028 STEREO HEADPHONES 
Wonderful value and 
excellent performance 
combined. Adjust 
able headband. 808M 
impedance. 20. 12,000 
cps. Complete with 
lead and stereo jack 
plug. ONLY £237. 
Post 12p. 

TAPE 
CASSETTES 

Top quality Hi -Fi 
Low Noise in Library 
cases. 

C60 .. .. .. 3 for 75p 10 for 12.35 
C90 .. .. .. 3 for £1.05 10 for 13 30 
C120 .. .. 3 for 51.36 10 for £4 20 

Tape Head Cleaner 308 each. 
Poet 10p extra. 

SPECIAL OFFER! 
ROTEL RH700 

STEREO HEADPHONES 
20- 20,000Hz. 8 -16 ohm. 
(List. £9.95). OUR PRICE 
£6 75. Post 25p. 

SPECIAL PURCHASE! 
LEAK MINI -SANDWICH 

SPEAKERS 
Brand new and fully 
guaranteed. 8 watts. 
8 ohm. Teak finish. 
(Rec. list £5950 pr.) 

OUR PRICE 18950 pr. 
Carr. £1-00 

TRANSISTORISED FM TUNER 
6 TRANSISTOR 
HIGH QUALITY 
TUNER SIZE 
ONLY Bin. x 4in. x 
2í1n. 3 I.F. stages. 
Double tuned dis- 
criminator. Ample 
output to feed most 
amplifiers. Operates 

on 9 volt battery. Coverage 88.108 Mc /e. Ready 
built ready for use. Fantastic value for money, 
£8.375. Post 12p. 
STEREO MULTIPLEX ADAPTORS, £497. 

TE 1018 DE -LUXE MONO 
HIGH IMPEDANCE 
HEADSET 
Sensitive, soft eargada, 
adjustable headband. Mag- 
netic, Impedance 2,800 
ohms. 
£1.97. Post 15p. 

G. W. SMITH 
& Co. (Radio) Ltd. 

Also see previous pages 
and opposite page. 
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FANTASTIC OFFER ! 
NIKKO 
TRM 50 
STEREO 
AMPLIFIER s 
17 + 17 watts nun stereo amplifier with inputs for Magnetic and Crystal 

- phono. Tuner, Tape, Aux, and Tape Monitor. Outputs for two paire of 
stereo speakers and Tape. Stereo headphone socket. Fall range of controls 
Including loudness control, scratch filter etc. Size I3in. x 9 }in. x 
Unrepeatable offer- limited stocks! 

NIKKO TRM 50 

SYSTEM 
Nikko TItM50 17 
L7 watt stereo amp- 
lifier, BSA MP60, 
plinth and cover, 
Goldring G800 
cartridge, pair of 
Linton 2 speakers 
and all leads. 

OUR £104.90 parr. 

PRICE me.£150 

LEAK 
DELTA 30 SYSTEM 

OUR 
PRICE 

Leak Delta 30 

stereo amplifier. 
Goldring GL75, 
plinth, cover and 

0800 cartridge. Pair 
of Leak 150 speakers 
and all leads. 

£121.50 Ins. £1 50 

AMSTRAD 
8000 II SYSTEM 

Amstrad 8000 II 
7 + 7 watt ampli- 
fier. BOR MP60, 
plinth and cover. 
Goldring (4800 
cartridge, pair of 
Apollo speakers and 
all leads. 
Amplifier only, 
£1460. Carr. 50p. 

OUR 
PRICE £48.25 0 

AUDIOTRON IC 
LA.I700 SYSTEM 

-= __,___ 17 -- 17 watt 
stereo amplifier. 
0arrard AP76 with 
Goldring 0800 

1,; -- i cartridge, teak ven- 
---} eared plinth with s over and a pair of Ili Wharfedale Linton °\ 2 speakers in match- 

ing teak. 

OUR £92.95 Garr. A 

PRICE 1ns.2150 

Matching LT1700 AM/FM Stereo Tuner 239.00 
if purchased with above system. 

SUPER MONEY 
SAVING OFFER! 

TELETON 
R.4300L 

3 waveband stereo tuner amp. 2 x 5W Mediun 
Long /Stereo FM. Full range of controls. Input for 
tape or ceramic cartridge. 

OUR 
£5000 PPICE £2%'50 opt List over 

List price £5950 
OUR PRICE 

£39.95 
Carriage Sup. 

WHARFEDALE 
LINTON SYSTEM 

OUR 

Wharfedale Linton 
Amplifier. Linton 
Turntable, pair of 
Linton 2 speakers 
and all leads. 

£105.00 C di 25 PRICE 
TELETON 

CRIOT /RG42 SYSTEM 
Teleton AM FM 4 -I 

4 watt stereo tuner 
amplifier, Garrard 
2025 T /C, plinth 
and cover, stereo 
cartridge, pair of 
matching speakers 
and all leads. 

OUR £35.50 Carr. 

PRICE í1f0 

TELETON 
SA0206B SYSTEM 

Telefon SA11206B 
8 + 8 watt ampli- 
fier, BSR MP60, 
plinth and cover, 
Ooldring 6800 
cartridge, pair of 
Apollo speakers and 
all leads. 

OUR £55.95 Care. PRICE £1'50 

Amplifier only, £2295. Post 50p. 

TRIO 
KA 2000A SYSTEM 

Trto KA 2000A 
16 + 18 watt amp- 
lifier. BIM MP60, 
plinth and cover, 
Goldring G800 
cartridge. pair of 
Denton 2 speakers 
and al I leads. 

PRICE £79 95 t125 

Matching Trio KT 1000A AM 1 M stereo tuner, 
25095 extm if required. 

SPECIAL PURCHASE! 
FERGUSON 
3414 
STEREO 
TUNER 
AMPLIFIER 
TURNTABLE 
UNIT 

10 +111 watte rots. Five push buttons with sepa- 
rate scales for pre -tuning to desired FM station. 
Housed In a handsome walnut finished cabinet 
with B8R P128/MP60 record deck with Goldring 
08000 stereo magnetic cartridge. Offered com- 
plete with cover and a pair of matching Medway 
speakers, size 18" x I I" x 

TODAY'S VALUE OUR Carr. 

AT LEAST £75 .e Ins. 
11 -50 21251 PRICE 

N/-F/Fouoe41FY1 
SAVE UP TO 
33J-3% OR MORE 
SEND S.A.E. FOR FULL 

DISCOUNT PR /CE LISTS 
AND PACKAGE OFFERS 

SAVE £iE£s 
PHILIPS GA308 

TRANSCRIPTION TURNTABLE 
'2 apccdo 3555 and 
45 r.p.m. Lighwei ght 
tubular counter- 
balanced arm. Belt 
driven low speed syn- 
chronous motor. Vis- 
cous damped pick up 
lift /lower device. Com- 
plete with teak plinth 
and hinged cover. 
GA308 less cartridge 
(List £3655) OUR 
PRICE £2450. Post 50p. 
GA308 PU with GP400 stereo magnetic cartridge 
(List £47-fi51 OUR PRICE £29-95. Post 50p. 

LIMITED NUMBER ONLY! 

LEAK BARGAINS 

T_ 

a rI IN MN 
06) 6141644® 

LIMITED OFFER! 
ALL STOCKS BRAND NEW 

AND GUARANTEED 
Delta 30 .. 
Delta 70 . . 

Delta FM 
Delta AM /FM 
Delta 75 
Leak 150, pair 
Leak 250. pair 
Leak 600, each 

.. 245.95 

.. 255.95 

.. £55.95 
£87.95 

.. 1127-50 

.. £37.50 

.. £47 95 
. 133.95 

Post 50p extra each item. 

ROTEL BARGAINS! 
ALL BEAM, NEW AND GUARANTEED 

RA210 Amp. .. .. . . 

RA31 Amp. .. .. .. 
RA61 Amp. .. .. .. 
RX15 Receiver .. .. .. 
RX20 Receiver .. .. .. 
RX400 Receiver 

Post 50p extra any item 

.. 23.35 

.. 23595 

.. 248-25 

.. 248.95 

.. 28095 

.. 27095 

EAGLE TSA.I50 
STEREO AMPLIFIER 

Housed in attractive Teak cabinet 7.5 +7.5 
watts eme. Switched Inputs for Mag. Cer tape, 
tuner, bass, treble, volume balance controls, 
Headphone socket. Output for main or remote 
speakers. List Price £29-611. 

OUR PRICE £1850. 
Poet 50p. 

AKAI BARGAINS! 

MODEL AA6300 AM /FM 
STEREO TUNER AMPLIFIER 

20 + 20 watts rms. Inputs for magnetic and 
ceramic cartridge and tape. Frequency response 
20- 40,000Hz. Bass, treble. volume and loudness 
controls. Frequency range FM 88- 108MH5. 
AM 535- 1605kHz. Headphone socket. Output for 
two pairs of epcab-c'. 17f' x 51" x 13} ". List 
Price £12:s -k5. 

PRICE £82.50 °'t 

RECORD DECKS 
l i,oct 501,4 

B.B.R. McDONALD 
C129 Mono... £8.50 
Cla7 £935 
MP60 £9.75 
610 £1285 
810 £31-25 
210 /TPD3 £8.75 
MP60/0800 212.95 
MP80 /TPDI 218.05 
MP60. +TPDI/ 

0800 219-50 
MP60 /TPD2 214-35 
610 /TPDI 218.95 
i10 /TPDI 217.95 
11170 £13.99 
HT70/0800 217.25 
HT70 /TPD1 220.35 
HT70 /TPDI I 

0800 223-90 
810 Plinth/ 

Cover 29.25 
CONNOISSEUR 
BDI Kit 210-90 
It 11 Chassis 21360 
BUl /8AU2/ 

Plinth /C 233.10 
BD2 /8AU2/ 

Chassis 225.95 
BD2 /8AU2/ 

Plinth /C £33.85 
GARRARD 
2025 T/C Ster. 2850 
40B Stereo 29.25 
8P25 III 210.25 
81'25 III/ 

M75 -6 215.95 
8P25 III 

Module/ 
M75 -fi 223 50 

SLOB £1375 
AP76 21795 
AP76 Module/ 

M75 -6 233.80 
SL72B 22195 
SL95B 23225 
401 £2595 
Zero 100A 23895 
Zero 1008 £38.95 
Zero 1008 

Mod. /M93 -E 252-80 
AP96 Module/ 

M75-6 . . £3875 
000DMAN8 
TOM u Teak 25595 
TD100 White 258 25 

GOLDRING 
GL69/2 £1850 
(IL72 220-95 
GL72/P £2750 
Plinth 69/72 27.02 
Lid 72 23.25 
GL75 £2895 
GL75P 23525 
Plinth 75 27.35 
LID 75 2380 
(499 £1925 
G1,85P /C £58 95 
LID 85 24.95 
OI01P /C £2050 
LEAK 
Delta T'table 252 50 

MICRO -SEIRI 
MR111 £2950 
MRI11 Plinth 

k Cover £9 50 

PHILIPS 
GA105 21895 
GA160 Teak 22700 
GA308 Teak 22450 
GA308 P.U. 

Teak 22995 
GA212 25975 
PIONEER 
PL12D £3450 
PL15C 251-35 
PLA35 282-85 
PL50 211185 
PIA1D 211850 
PL61 211995 

THORENS 
TD125 11 288 50 
TD125AB II £99 95 
TX25 28 95 
TD180C 25895 
TD150 22895 
TD150A II 235-95 
TD150AB II 239.95 
TD150 Plinth 63 -80 
TX1I 2380 
WHARFEDALE 
Linton Turn- 

table 22895 

PLINTHS & COVERS 
(Post 50p) 

Budget SP25 etc. .. 
Budget SP25 Play on .. 
Budget AP76 /Zero 1008. .. 
Budget B.S.R. .. 

BME 2000 System .. .. 

.. 23 20 
24.80 
24.50 

.. 2325 

.. 234.50 

RECORD DECK 
PACKAGES 
(Post 50p). 
Decks supplied with 
stereo cartridge ready 
wired in plinth with 
coven 

Garrard 2025TC/9TAHCD 
Garrard SP25 III /9TAHCD 
Garranf 8P25 111/0800 . . 

Garrard SP25 III /M75 -6 .. 
Garrard 8P25 111/M44-7 .. 
Garrard SP25 11I!M44 -E .. 
Garrard SP25 III /M55E .. 
Garrard AP76/0800 .. 

Garrard AP76/M75 -6 .. 
Garrard AP76 /1155E .. 
Garrard AP76 /M75EJ .. 
°arrant AP76/0800E .. 
Garrard, AP76/M44E .. 
Garrard AP76/M75ED 
B.S.R. McDonald MP60 /0800 
11.8.8. McDonald MP60/M44 -7 
R.8.R. McDonald MP60 /M44 -E 
Goldring GL72 /0800 .. 
Goldring GL75 /0800 .. 
Goldring GL75 /0800E .. 

.. 112.75 

.. 215.95 
. 21850 

.. 218.50 

.. 21975 

.. 220.95 

.. 222.40 

.. 227.95 

.. 230.25 

.. 230ß0 
23250 

.. 230.75 

.. 230.50 

.. £3895 

.. 21750 

.. 219.50 

.. 220.25 

.. 234-50 

.. £39.50 
£42 50 

SPECIAL PURCHASE! 
NEAT G30J STATIC 

BALANCE PICK -UP ARMS 

Identical specification to NEAT 030 arm but 
with two -tone chrome and black finish. Complete 
with head shell, pick up rest and plug in phono 
leads. 
BRAND NEW- FULLY GUARANTEED. 

ONLY 28-95. Post 25p. 

G.W.SMITH &CO(Radio) LTD 
Personal Callers Welcome -All Branches Open 9 -6 Mon. to Sat. 

10 TOTTENHAM CT. RD. LONDON, W.1 
27 TOTTENHAM CT. RD. LONDON, W.1 
257/258 TOTTENHAM CT. RD. LONDON, W.1 
3 LISLE STREET, LONDON, W.C.2 
34 LISLE STREET, LONDON, W.C.2 
311 EDGWARE ROAD, LONDON, W.2 

-Teh 01 -637 2232 
Tel: 01 -636 3715 
Tel: 01 -580 0670 
Tel: 01 -437 8204 
Tel: 01 -437 9155 
Tel: 01 -262 0387 

All Mail Orders ío- 
11-12. Paddington Green. 

London, W.2. 
Tel: 01.262 6562 
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FIVI TU N E R NELSON-JONES 

Approved parts for this outstanding design (W.W. April 197112). 

Featuring 075 uV sensitivity. Mosfet front end. 

Ceramic I.F. strip. Triple gang tuning, }V r.m.s. 
output level, suitable for phase locked decoder, 
as below. Designer's own P.C.B. 

FURTHER PRICE REDUCTIONS 
Basic Tuner Parts with Screening Box. 
NOW LESS THAN £1150. Please send S.A.E. lists. 

NEW ALIGNMENT SERVICE 
Details on request. 

THOUSANDS 
NOW IN USE 

SOLID STATE TUNING INDICATOR 
(W.W. April '72). Tuning is indicated by the balance of two light emitting diodes. The kit 
Includes, LED's, high gain transistors, P.C.B., resistors, mounting kit and instruction booklet. 
Order T041. Price £1.72 plus P. 6 P. 10p. with two LED's (or £1.98 with extra LED for "stereo" 
lamp -see decoder). 

DIAL CHASSIS KIT 
Now available -includes all dial drive components, dial plate, decoder mounting bracket, 
tuning scales, decoder -tuner tagstrips, etc., 4 -way 2(3 pole rotary switch and instruction booklet. 
Price £215 plus P. & P. 17p (Note: may be purchased without dial drive components.) 

PHASE- LOCKED STEREO DECODER KIT 
Now with tree LED "stereo on" light -complementing this superb decoder (W.W. Sept. '70). 
Suitable for wide variety of tuners including the NELSON -JONES TUNER. 

Complete kit ONLY £7.88. P. & P. 18p. 

NEW IC Stabilised PSU. SIC, overload protected, low ripple. £3.55. P. A P. 19p. 

LIGHT EMITTING DIODES (Red) 
Improved efficiency type. mech. identical to HP LED, panel or PCB mounting with 
free mounting clip -clear or black- please state. Order LEDIA. Please add postage. 
Monsanto miniature PCB mounting with radial leads. 
Order LED2. Please add postage. 
NOW ONLY 35p each with connection data. 

7 SEGMENT LED Displays. Lowest cost. 
0325" characters with RH dec. point. 

ONLY £2 48 each 

AERIALS -3 ELEMENT VHF /FM (Outdoor) 
A good aerial is essential tor optimum Stereo Radio reception. 

ONLY £240. P. & P. 40p. 

Coax 5p(metre. (Masts and Fixing kits available). 

'TEXAN' 

_....; 

'-4--;,-f. 

TEXAS 
INSTRUMENTS 
approved kits. 

20+20 watts (8 ohms) INTEGRATED STEREO AMPLIFIER. Distortion less than 0.1 ° %,. 

Kit is complete with all metalwork, front panel, knobs, preformed cablelleads. Free 
TEAK CASE. Chassis size 14 }in. x Bin. x 2in. high. 
(Further details in our lists. S.A.E. please). 

ONLY £2850. Post (U.K.) 45p. 

ELECTRONIC CALCULATORS 
Both of our Pocket size calculators feature: 
MOS LSI Calculating Chip with 8 Digit Led Display, Overflow and Negative Number Indicators. 
Leading Zero Suppression. 
Full 4 Function -will perform Addition, Subtraction, Multiplication and Division including 
Chain or Mixed Multiplication or Division as well as true credit balance. 

RAPIDMAN 800. Calculates in 10 digits and displays to two decimal places. Carrying case 
£1.45. Mains adaptor £2. Size 5.4 in. x 3.1 in. x 0.9 in. Weight: 7 ozs. 

PRICE on application 

MODEL BC806. Calculates in 12 digits. Decimal point may be either 2, 4, or 8 places or 
Fully Floating. Last entry cancel. In addition there Is a CONSTANT KEY for Input conversion. 
Size: 6 in. x 3h in. a 11 in. Weight 8 ozs. Supplied complete with leather carr. case. Rec. Ret. 
£59. OUR PRICE £4000. P.8 P. 25p. 

Mains adaptor available shortly. 

All calculators are fully guaranteed and complete with batteries. 

INTEGREX LIMITED, P.O. Box 45, Derby, DE1 1TW Phone 0283 89 3580 

Available In a range of seven sires in 21 

gauge Zintec steel with electric blue 

hammer finish. Front panels are 18 gauge 
Zietec in white or PVC coated aluminium 
Cases supplied with non -slip feet, ex 

catalogue 

be return post to consult WEST HYDE (W j catalogue our ask for goats for target 
quantities. 

WEST HYDE DEVELOPMENTS UNITED, RYEFIELD CRESCENT, NORTHWOOD HILLS, NORTHWOOD, MIDDX., 11A6 INN. 

Telephone: Northwood 24941/26732. Telex: 923231 

Jr- 

-` 

Conti) 
INSTRUMENT 

CASES 

type 1off 5off 10 off P &P 

3.05 2.95 2.90 30p 

310 3.15 3.10 30p 
755 

8671975 
1277 white or 

black panel 

1217 unpainted 

16127 
191010 
1910100 

3.60 3.45 3.40 40p 

2.95 2.90 2.80 40p 

6.60 6.50 6.40 60p 

6.90 8.75 8.60 75p 

12.20 12.10 12.00 120p 

WW-086 FOR FURTHER DETAILS 

West Hyde present four new instrument cases 

which can be used as free standing. or as 19 

inch rack mounting cases. The cases are con- 

structed from anodised aluminium with 
contrasting black PVC covered steel panels. 

Black button headed screws also provide 

the means of attaching 19 inch mounting 

brackets and louvred top and bosom panels 

can be supplied for extra ventilation. Cases 

are supplied ex stock by return of post. 

WEST HYDE DEVELOPMENTS 

Telephone: Northwood 24941/26732 

WWI 
LTD. 

Oslo HTCASE 
1 off 
8.40 
6.80 

10.20 
8.40 

BC21 13}" Whole Rack) 
BC22 )3 }" Half Rack) 
BC31 151" Whole Rack) 
BC32 151" Half Rack) 

5off 10 off P &P 
6.30 8.20 45p 
6.70 6.60 45p 

10.10 9.90 45p 
8.30 8,20 45p 

Rack Brackets 3-1" Op per pair, 51 "A5p per pair Add' L for louvres 0.50 

fully assembled with front and rear panels in anodised aluminium feed with 

stainless steel posidriv screws. 

WEST HYDE (We 
RYEFIELD CRESCENT. NORTHWOOD HILLS, MIDDX. Hag INN 

Telex. 923231 Code. West Hyde Nthwd 

87 FOR FU °T II nFTAU c 

I've got a 

l chip on my shoulder 
A single 24 -pin MOS LSI plug in chip, to be exact. 
Which not only contains all the digital logic, polarity sensing 

logic, over range sensing logic, the comparator to sense threshold 
crossing, synchronization of the display strobing, storage register, 
but also replaces up to 16 standard 14 -pin TTL packages, giving 
good reliability and easy servicing. Some chip! 

That's not all. I've also got an LED plug -in readout which 
makes me extremely long -lived though low on power 
consumption. I only use 22 watts (mains operated). I'm very strong. 
My larger upright components are compression mounted, so I can 
withstand great shock with no damage to my circuit board. You 
can have me in 3 standard full scale voltage values- and you can 
change the range on my main printed circuit board. When you 
order me from Electroplan, they'll send you a handbook with full 
instructions on how to change my range. If you want a special 
version of me, just ask for their Application Department and they'll 
fix you up. So this is the Daystrom 1295 Digital PaneMeter 
signing off now, and leaving you free to write or ring Electroplan 
Limited, P 0 Box 19, Orchard Road, Royston, Herts SG8 5H H. 
Telephone Royston 41171. At only £77.00 I'm a snip. 

Electroplan Ltd. is an 
Electrocomponents Associated Group Company 

WW-088 FOR FURTHER DETAILS 
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ADVANCE 
Type No. Price Ref. No. - Constant Voltage Transformer 

3000VA £88 385 
DUD R.F. Signal Generator £45 ...1921191 
P.P.3 Dual Stabilised Power Supply£55 ...1391140 

AIRMEC 
201 Signal Generator £98 304 
252 Signal Generator E70 187 
775 Bridge Heterodyne Detector... EN 132 
761 Frequency Standard £60 - 
C Ohmmeter £10 31718 

AVO 
FP 5K Oscilloscope Camera with 

Polaroid attachment -suits all 
Tektronix Scopes £160 

CT38 Electronic Multimeter £18 
Valve Characteristic Tester.... £68 321 

BIRTCHER CORPORATION 
70A Semiconductor Test Set £75 322 

BROOKDEAL TELSEC 
CR811 Laboratory Chart Recorder 10- 

0-10mV. Sensitivity; 10 Speeds£70 .. 3241516 
CAWKELL 

SO.I Storage Oscilloscope £180 49 
SO.I Storage Oscilloscope £130 50 

COHU 
321 D.C. Voltage Standard £525 134 

Standard d.c. output from 
lOuV. to 1000V. in 6 decades. 
As new condition. 

CONTROL ELECTRONICS LTD. 
ME -63/U ....Phase Monitor 20Hz -20kHz £50 319 

CINTEL 
36601 Electrolytic Capacitance and 

Incremental Inductance Bridge 
0.1uF- 1000µF; 0.01H. -100H £80 339 

COSSOR 
CG.200 Millimicrosecond Pulse Gen- 

erator £45 179 
CDU 110.... Double Beam Occlll 

DC- 20MHZ. Brand new, com- 
plete with manual £300 327 

CDU 120 ....Double Beam Oscilloscope 
DC- 40MHZ. Brand new, com- 
plete with manual £450 332 

CDU 130.... Mains /Battery Portable Oscil- 
loscope DC- 15MHz. Brand 
new, complete with manual and 
accessories £140 337 

CDU 150 ...Double Beam Oscilloscope 
DC- 35Mhz. Brand new com- 
plete with manual £400 387 

1463 Sine /Square Wave Generator £55 178 
DECCA 

MW.14110 .. Waveguide to Co -axial line 
Transformer (Tuneable) £60 67 

MW.40 /S ..S -Band Oscillator £80........252 
D.M.A.C. 

ADE2243 ... X-Y. Plotter £150 - 
EDISWAN 

R.666 L F Oscillator £30 ..125/126 
E.E.V. 

U1000/3/40A Variable Vacuum Capacitor £72 - 
EDDYSTONE 

770U Communication receiver £240 
E.I.L. 

22B Micovac Electronic Testmeter..£35 59 
338 Vibron Electrometer £45 94 
44 Multimeter £20 ....77/78 

ELLIOTT 
Voltmeter (Dynamometer) 

0 -300V, 600V £25 
FOSTER 

.Constant Voltage Transformer 
1000VA. 0.25% £43 

HEWLETT -PACKARD 
Sampling Oscilloscope corn - 

plete with Time Base unit type 
1425A plus Y Amplifier type 
1410A. 1 Ghz. lmV/cm. Dual 
trace £800 

Sweep Generator 4-8 Ghz P.o.e. .. 
Transfer Oscillator P,O.A. .. 
UHF Signal Generator P.o.A 
Auxiliary Plug -in All brand .... ..... 
Display Scanner new 
Plug -in and 
'Time-Mark generator unused P.o.A 
Vertical Amp. and Scanner. 

Plug -In unit £55 
MARCONI 

.Variable Attenuator £10.... 
Output Power Meter £25 
A.M. Signal Generator 

10- 310Mhz £65 
Valve Voltohmmeter £30 
Valve Voltmeter £35 
UHF Signal Generator P.o.A.... 
RF. Power Meter 25W. 500Mhz £35 .... 
Circuit Magnification Meter. E65 
V.S W.R. Indicator £50 
V.S.W.R. Indicator £50 
Wideband MIIlivoltmeter £45 
Crystal Calibrator 100kHz.- 

1500Mhz. £50 ... . 4 
Test Sets Deviation £130 
Distortion Factor Meter £30 
Distortion Factor Meter £55 ..115 
Standard Signal Generator Mint£75 
Beat Frequency Oscillator £30 
Valve Voltmeter £36 
Oscillator- Detector Unit P.o.A. . 

UHF Wave Meter and Coils £21 
Pulse Generator £38 
A.M. Signal Generator 

10-310MHz P.O.A. . 

Universal Bridge £60 ....3 
H.F. Circuit Magnification 'Q' 

Meter £65 
Output Power Meter. 1mw,- 10w £31) 
Audio Tester £70 
Valve MIIlivoltmeter £12 
F M. Deviation Meter P.o.A. .. 
AM /FM Signal Generator 

35kHz- 18.3MHz P.o.A. .. 
H.F. Absorption Wattmeter 

52í2/25w, 521111w £25 
Wavemeter 90kHz- 100MHz £35 
R.F. Power Meter. 100w. 751 -2 £35 
Wavemeter 2000- 4000MHz P.o.A. . 

Vacuum Tube Voltmeter £35 
Sensitive Valve Voltmeter £35 
Electronic Counter. 7 Digit. ...£130 
UHF Signal Generator 450 - 

P.o.A. . 

302 

200 

P.P 

VRECV 

140A 

210 

358 

372 
8848 D .379 
5408 .176 
612A 177 
1780A .295 
1782A 

296 
1783A 297 
H05-1751A .. 

182 

TF3381A1B 402111 
TF340 412 
TF801AI1 ... 

419 
TE887A U4 

TFI078 422 

TF1245 426 
TF1289 427 
TF1291 428 
TF1371 433 

34/7 

TF.142F /148 

TF643B 133 
TF.675E 116 
TF.801A .... 
TF868/1 09/80 
TF.886 

274 
TF.893 246 
TF.897 137 
TF899 349 
TF.934 285 
TF.937 

TF.957/1 .... .286 

TF.975 W ÿg7 
TF.1020 225 
TF.1026/4 ... 289 
TF.1041 14 
TF.1100 16 
TF.1165 108 
TF.1145 

1900MHz .293 
TF.1165 Electronic Timer1MHz 290 
TF.1220 Timing Unit (extends scope ofd 

TF.1165) I 291 
TF.1221 Heterodyne Unit 2kHz- 292 

103MHz, when used with Complete 
TF.1165 and TF.1220 gives system 
accuracy of ±.1 count and £350 
crystal stability of 2 parts in 
10. per week. 

C. Te ELECTRONICS 
261 ACTON LANE, LONDON, W.4 5DG 

01 -994 6275 

SURPLUS ELECTRONICS 
WAREHOUSE 

20 -24 Beaumont Rd., London, WA (1st. floor) 

NOW OPENEVERYSATURDAY. 10a.m. -5p.m 

PUBLIC and TRADE WELCOME. 

Thousands of bargains at ridiculous prices; 
Oscilloscopes, 'Test Meters, Resistors, 
Capacitors, Components, etc., etc. 

Type No Price Ref. No. 
TF.1272 Transistor Test Set £45 122 
TF.1300 Vacuum Tube Voltmeter £35 17 
TF.1330 Oscilloscope DC -15MHz £60 ....142/3 
TF.2002A ...Timing Unit £15 53 
TF.2002 Noise Receiver P.o.A. ...196 
TF.2600 Valve Voltmeter £72 306 
TM.6456 Dual Trace Plug -in Unit £40 
TM.6457 TV Differential Plug-in Unit.. £40 

MUIRHEAD 
D.729/AM ..Phasemeter and Power Unit. 

D.729IAS £180 145 
MULLARD 

High Speed Valve Tester £35 
POLARAD 

R- B......... Microwave Receiver with R.F. 
Tuning Units £680 165 
RR -T 400- 1000MHz (2 off) 
RS -T 1900- 4340MHz 

T.S.A Spectrum Analyser and 2 Plug - 
In Tuning Units P.o.A. ...199 

RHODE AND SCHWARZ 
ESM -180 ...VHF Monitoring Receiver 30- 

180Mhz. AM/FM £420 350 
SMLM- 

BN4105 ...Power Signal Generator 30- 
300Mhz. 60 ohms £290 378 

ZDU- 
BN35610 ..Z -G Diagraph 30- 420Mhz. £650 376 

ZDD- 
BN3562 ...Z -G Diagraph 300- 2400Mhz £650 377 

USVF 
BN15285/50 Selective UHF Voltmeter for 

TV Bands IV and V P.o.A. ...189 
NAK 
BN.26012..., Measuring Head of VHF Watt- 

meter and Matching Indi- 
cator. 20w. 80- 230MHz £50 243 

NAK 
BN.26033/60 Ditto. 100w. 80- 230MHz. £50 
RBD 

UHF Attenuator. 6011. 20w 
0- 600MHz £60 244 

ROBAND 
P.2024 Power Supply 700V. 1 Amp. d.c.£52.. 380 
P.2027 Power Supply 50V. 0.5Amp. a.c.£10 383 
T.168 Power Supply 12V. 7.5Amp. d.c.£18 384 
V50150 Variable Power Supply 0 -500V. 

500mA. d.c £65 381 

JAMES SCOTT LTD. 
190 Spectrum Analyser 

Sweep: 1 -7kHz; 1- 100kHz, Auto/ 
Manual. Bandwidth: 70Hz /lkHz£250 163 

SANGAMO WESTON 
S.69 ........Precision Dynamometers. 6 in. 

Scale. AC and DC Ammeter. 
O- 75mA; 0 -150rnA £30 221 
0- 150mA; 0 -300mA £30 224 
0- 300mA; 0 -600mA £30 223 

SOLARTRON 
CD,1014.3 ..Portable Oscilloscope. DC- 

5MHz. D.B. £70 310/11/12 
CD.1220 ....Oscilloscope with Wide Band 

Plug -in CX.1256. DC- 40MHz.£1011 155 
CD.1220 ....Oscilloscope with Differential 

High -gain Plug -In CX.1258.. £220 154 
JM 10137 Precision MIIlivoltmeter £36 312 
VF 252 Feedback Voltmeter £30 314 
VP 253 -2 -A. Resolved Componentlndicator£35 316 

SONY 
PV- 12OUE... Broadcast Standard Video 

Tape Recorder P.o.A 300 
2 In. Tape. 625 Lines. CCIR. 2 Audio Channels. 

SULLIVAN 
1126.. Precision Capacitance BridgeP.o.A 386 - Universal Inductance Bridge 

Attachment for the measure- 
ment of Iron -cored inductances 
from 1mH. -150H. with super- 
imposed direct current up to 
2 Amps. £60 

SWEEP SYSTEMS INC. 
Sweep Generator 400 -650 MHz. 

Suitable for colour TV work..£45 340 
TEKTRONIX 

545A Oscilloscope DC -30Mhz P.o.A 382 
661.. Sampling Oscilloscope com- 

plete with 50 ohm. sampling 
unit type 451 plus Timing unit 
type 5TIA 1 GHz., 2mV./cm 
Dual trace P.o.A.....37 
* 10% DISCOUNT * * FOR CASH AND CARRY * ** SALES ** 

661 Sampling Oscilloscope com- 
plete with 50 ohm. sampling 
unit type 4S2A plus Timing 
unit type 5T3 3.9Ghz., 2mV. /cm. 
Dual trace P.o.A 370 

536 ..........X -Y Oscilloscope. DC- 11MHzP.o.A 265 
545 Oscilloscope. DC -30MHz P.o.A. 258/256 
551 .........Oscilloscope. Dual Beam 

27MHz P.o.A. 44/260 
107 Square Wave Generator £150 277 

Plug -in Units available for the 
above oscilloscopes: 

Type B, £45; G, £65; H. E65; 
53/54B, £50; 53/54E, £60 C.A.£95 

TELONIC 
HD -3 Sweep Generator 0.200 MHz. 5120 338 

TINSLEY 
2641 H.F. 5 Decade Resistance BoxP.o.A. .,.298 

RATIO METER UNIT 
Suitable for testing and calibrating attenuators mounted 
in Standard Signal Generators. 
Frequency Range 0.1- 3000MHz. 
Brand new, complete with all accessories and full 
operating and maintenance manuals. Original cost over 
£2,000. Only ESSO. 

WAYNE -KERR 
B.701 VHF Admittance Bridge. P.o.A. ... 8 
M.131 Video Noise Level Meter P.o.A 195 

VIBRO -METER CORP. 
PBA -1 /A.. Bridge Supply and Indicating 

Unit. Feeds ohmic transducers 
with a stabilized d.c. voltage. 
By means of a balancing network 
it is possible to compensate the 
zero balance tolerance of the 
transducers. The incorporated 
chopper amplifier amplifies the 
measuring signal which is indi- 
cated by a light -beam instrument, 
and a recorder output delivers a 
d.c. voltage proportioned to the 
measuring value. Complete with 
manual £120 

MINIATURE GEARED MOTORS. 240V, a.c. 1 r.p.m., 
1/5 r.p.m. 21n. dia. 1 }In. deep. son 4- 100 P.P. 
MECHANICAL FILTERS 455kHz. Type HF 445 -30W. 
Kokusai. £5 inc. post. 
HIGH QUALITY TRIMMER CAPACITOR (beehive). 
Philips Type B04 -2004 5 -29pF. 25p + 5p p.p. 
2 PIN UNIVERSAL PLUG AND SOCKET (may be stacked 
to form multipole connector). E.M.L. Type D2, size approx. tin. X }in. 15p pair; 12 pairs £1 p.p. 6p. 
Hundreds of miscellaneous connectors, multipole plugs and 
sockets at our Surplus Warehouse. 
MULTITURN TRIMPOTS. MEC, Bourne, Painton, 
Reliance, Amp., etc. 10, 25, 100, 250, 500, 1K, 2K, 2145, 5K, 
10K, 20K, 25Kohm. sop 4- 5p P.P. 
MINIATURE MOTOR. 12V. 20mA. 12,000 r.p.m. 2 }In. x 
lin. dia. Shaft 2mm. dia. £1 inc. post. 
300 deg. PRECISION SERVO POTENTIOMETER. 
500 ohm. Sin. dia. }in. }in. shaft £4 inc. post. 
WIRE WOUND POTS. Colvern/Rellance 1 ohm.- 100Kohm 
201) -h 10p p.p. 
Hundreds of miscellaneous carbon, servo, ganged, trimmer, 
etc. potentiometers at our surplus warehouse. 
LEDEX SWITCHES. N.S.F. Type 7016. £1.25 Inc. post. 

* * * * * * ** SPECIAL OFFER ** * ** ** * A.M. RECEIVER INTEGRATED CIRCUIT * * MULLARD TYPE TAD100 * * The circuit incorporates the mixer, oscil- * * lator, I.f. amplifier, a.g.c. and audio pre- * * amplifier stages. * * Complete with data sheet and recommended * * M.W./L.W. circuit diagram. £1.25 Inc. post. * * 470kHz. Ceramic resonator suitable for * * above circuit 35p Inc. postage. * * * * * * * * * * * * * * * * * * * * * * ** 
VIBRATORS. Plessey Type 12.1.4.SD. 12V., XC354. 24V. 
SOp + 'Op p.p. 

RELAYS 
Clare Elliot 12V. 200 ohm; 24V. 675 ohm; 110V. 9100 ohm. 
2p.c /o. Size fin. X }}in. X Fn. 7Sp + 100 P.P. 
Siemens /VarleylSTC Plastic Covered. 14V. 240 ohm; 20 -47V. 
1250 ohm; 24V. 15000 ohm; 28V. 5800 ohm. 4p.clo. Size 
1 1in. X 1 1in. X fin. 50p + 10p p.p. 
Siemens High Speed Relay. 12V. 145 + 145 ohm: 24V. 500 + 
500 ohm; 48V. 1700 + 1700 ohm. Ip.c /o. Size 2 1in. x 1 1in. x 
fin. 75p 4- 10p p.p. 
STC Miniature Sealed Relay 24V. 700 ohm. 2p.clo. Size 
tin. x 1 =,in. X fin. 600 + 10p p.p. 
Plessey Sub -min. Relay. 6 -12V. 250 ohm. 2p.clo. Size 1 1in. X 
1 in. X fin. Sop + 10p p.p. 
Londex 240V. a.c. Relay 2p.clo. H.D. contacts BOp + 100 P.P. 
Magnetic Devices 12V. 2p. make H.D. contacts. 60p + 10p p.p. 
Hundreds of miscellaneous GPO, Sealed, Latching, Minia- 
ture relays at our Surplus Warehouse. 
1% }W. SOppm. METAL FILM RESISTORS. Peloton 
Type PMF 60, 68, 94, 140, 150, 180, 200, 240, 300, 360, 470, 580, 
620, 720, 820, 1K, 1K2, 1113, 2K, 2K4, 2K5, 2K7, 100K, 150K, 
200K, 30CK, 430K. 
}W. 1K, 500K, 1Mohm 6p each. 25 of 1 value 3p each + 

Sp p.p. 
Large quantities of 1%, 2 %, 5 %, Close tolerance, Metal oxide, 
Carbon, Carbon film, Wire- wound, etc, at our Surplus 
Warehouse. 
CAPACITORS. Mullard C431BR/G2500 2500mfd. 40V. 
50p + 100 p.p. Lorlin 4700mfd. 70V. 1fln. dia. X Sin. Can 
65p + 10p p.p. Plessey 50mfd. 450V. lain. dia. x I)in. Can 
40p + 100 P.P. 
Thousands of Electrolytic, Can, wire -ended, Polyester, 
polystyrene, polycarbonate, paper, metal film, foil, ceramic 
feed through etc. at our surplus Warehouse. 
6 DIGIT MINUTES COUNTER. Hayden. 2fln. Max. dia. X 
3in. deep. E2.40 Inc. post. 
EDGE CONNECTORS. 16 way 0.151n. pitch Professional 
type. 30p + 5p p.p. 32 way Olin. pitch Professional type 
40p + 5p p.p. 
Full range of Veroboard and Edge Connectors in stock. 
S.A.E. for list. 
30 POSITION 1p. PRECISION ROTARY SWI CH. 
ELCOM. £1.00 Inc. post. 
Hundreds of assorted rotary switches, toggle, slide, Ever, 
G.P.O., Keyswitches etc. at our Surplus Warehouse. 
STAND -OFF INSULATORS. Oxley Barb 1561501.1. 
£1 100 + l00 p. 

Stand -offs, solder tags, grommets, nuts, bolts, spacers, 
etc. at our Surplus Warehouse. 
PANEL METERS. 
Taylor Edgewise Meter 100.0- 100uA. 2 1in. Scale £2.25. 
Pullin Edgwise Meter 0-1mA. lain. Scale £1.25. 
Hundreds of assorted Panel Meters at our Surplus 
Warehouse. 
TANK AERIAL BASES. Suitable for Mobile TX/RX. 80p 
Inc. post. 
PROCESS TIMERS. SAIAI Type KOD lel. 0 -30 minutes 
220V. a.c. Contacts 10A. 380V. max. £6.50. 
Other types available at our Surplus Warehouse. 
24V. THERMAL DELAY SWITCH. Belling -Lee Type 
Y6680. 60p In. post. Delay 10V approx. 10 secs.; 24V approx. 
2 secs. 

BARGAIN COMPONENT PACKS 
PACK 1. 500 Carbon Resistors f, }, 1, 2 Watt. 
PACK 2. 100 Electrolytic Condensers. 
PACK 3. 250 Ceramic, Polystyrene, Silver Mica, 

etc. Capacitors. 
PACK 4. 250 Polyester, Polycarbonate, Paper, 

etc. Capacitors. 
PACK 5. 25 Potentiometers, Asstd. 
PACK 6. 250 High -stab. 1 %, 2 %, 5% Resistors. 
All components new and unused. 

£1 per pack, p.p. 25p. 

Since this list has been printed our stock situation will 
have changed. Please contact us for your requirements. 
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BRAND NEW FULLY GUARANTEED DEVICES 
AC107 0.20 AD162 0.83 BC148 040 
AC113 0.20 ADI81 & BC149 042 
AC115 0.28 ADM (MP) BC150 0.18 
AC117K 0.20 0.65 BC151 0.20 
AC122 0.12 ADT140 0.60 BC152 0.17 
A0125 0.17 AFII4 0.24 BC153 0.28 
AC128 0-17 AF116 0.24 BC164 0.80 
AC127 0.17 AF116 0.24 BC167 0.18 
AC128 047 AF117 0.24 BC168 0.12 
AC1S2 014 AF118 0.86 8C169 0.12 
AC134 0.14 AF124 020 BC180 0.46 
AC137 0.14 AF126 0.26 BC181 0.60 
AC141 0.14 AF128 0.28 BC187 012 
AC341K 0.17 AF127 0.28 BC188 01.2 
A0142 0.14 AF139 0.80 BC189 0.12 
AC142K 0.17 AF178 0.60 BC170 0.12 
AC361 0.16 AF179 0.60 BC171 0.14 
AC164 0.20 AF180 0.60 BCI72 0.14 
AC166 0.20 AF181 0.46 BC179 0.14 
AC168 0-20 AF188 0.46 BC174 0.14 
AC157 0.24 AF239 0.87 BC176 022 
A0186 0.20 AL102 0.86 BC177 0.19 
AC188 0.20 AL103 0.86 BC178 0.19 
AC167 020 ASY28 0.26 BC179 0.19 
AC388 0.24 A8Y27 0.80 BC380 0.24 
AC189 014 ASY28 0.26 BC181 0.24 
A0178 0.20 A8Y29 0.26 BC182 0.10 
A0177 0.24 ASY60 0.26 BC182L 0.10 
A0178 028 ASY61 026 BC183 040 
AC179 0.28 ABYSS 0.26 BC188L 0.10 
AC180 0.17 ABY64 0.26 BC184 012 
AC180K 0.20 ASY66 0.26 BC184L 0.18 
ACI81 047 ASY68 026 BC186 028 
AC181K 0.20 ABM 0.26 BC187 0.28 
AC187 0.28 A9Y68 0.26 B0207 0.11 
A0197K 0.20 ASZ21 0.40 BC208 0.11 
AC188 022 BC107 0.09 BC209 0.12 
AC188K 080 BC108 0.09 BC212L 0.11 
ACY17 0.26 BC109 0.10 BC219L 0.11 
ACY18 0.20 BC119 0.10 BC214L 0.14 
ACY19 0.20 BC114 016 BC225 0.26 
AOY20 0.20 110116 0.16 BC228 086 
ACY2l 0.80 BCltB 0.16 BOYSO 0.24 
A0Y22 0.18 BC117 016 BCY81 0.28 
AOY27 0.18 BC118 0-10 BCY32 0.80 
ACY28 0.19 BC119 0.80 BCY83 0.22 
ACY29 0.86 B0120 0'80 BCY84 0.26 
AOY90 0.28 BC] 25 0.12 BCY70 0,14 
ACYS1 0-28 BC128 018 BCY71 0.18 
ACY84 0.81 BC182 0.12 BCY72 044 
ACY86 0.21 BC134 0.18 BCZ10 0.20 
ACY88 0.28 BC186 0.12 BCZ11 0.26 
AOY40 0.17 BC198 0.16 BCZ12 0.26 
ACY41 0.18 BC1S7 016 BD121 0.80 
ACY44 0.86 BC139 0.40 131)123 0-86 
AD130 048 B0140 0.80 BD124 0.80 
AD140 0.48 BC141 080 BDI31 0.60 
AD142 0.48 BC142 0.80 BD] .32 080 
AD14S 0.88 BC143 0.80 BD138 0-86 
AD149 0.60 BC145 0.46 BD136 0.40 
AD181 048 BC147 0.10 BD138 0.40 

BD137 
BD138 
BD139 
BD140 
BD166 
BD175 
BD178 
BD177 
BD178 
BD179 
BD180 
BD186 
BD188 
BD187 
BDI88 
BD189 
BD190 
BD196 
BD198 
BD197 
BD198 
BD199 
BD200 
BD206 
BD208 
130207 
BD208 
BDY20 
BF116 
BF117 
BF118 
BEM) 
BF121 
BF128 
BF126 
BF127 
BF162 
BF168 
BF164 
BF166 
BF168 
BF157 
BF168 
BF169 
BF180 
BEM 
BF] 8S 
BF184 
BF185 
13111137 
BF178 
BF178 
BF177 
BF178 
BF179 
BF180 
BF181 
BF182 
BF189 
BF184 
BF186 

0.46 
060 
0.66 
0.80 
0.80 
0.80 
0.88 
086 
086 
0711 
0.78 
0.86 
0.86 
0-70 
070 
0.76 
076 
086 
086 
090 
0.90 
0.96 
0.96 
0.80 
0'80 
0.96 
0.96 
1.00 
024 
045 
0.70 
0.70 
0.46 
0.60 
0.45 
0.60 
0.65 
0.45 
0.45 
0.70 
048 
0.66 
065 
080 
040 
040 
040 
0-40 
040 
022 
022 
085 
0.35 
080 
080 
0.80 
0.80 
040 
040 
025 
0.80 

BF188 
BF194 
BF196 
BEIM 
BF197 
BF200 
BF222 
BF267 
BF268 
BF269 
BEM 
BF283 
BF270 
BF271 
BF272 
BF273 
BF274 
BFW10 
BF%29 
BF%84 
BFK85 
BFR88 
BF%87 
BFx88 
BFY60 
BFY61 
BFY62 
13E5753 
BP%26 
BB%19 
BOR20 
B8Y26 
BOY28 
BOY27 
BOY28 
BSY29 
BBY38 
BOY39 
B8Y40 
B8Y41 
BBY96 
BOY96A 
Bu106 
C111E 
0400 
C407 
C424 
C426 
C428 
C428 
C441 
0442 
C444 
C450 
MAT100 
MAT101 
MAT120 
MAT121 
MPF102 
MPF104 
MPF106 

040 
0.18 
0.12 
0.14 
0.14 
0.46 
0.86 
0.46 
0.80 
0.86 
0.65 
0.66 
0.36 
0.80 
0.80 
0.86 
0.86 
0.80 
027 
0.22 
0.80 
0.22 
0.24 
0.22 
020 
020 
0.20 
0'17 
0.86 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.18 
0.18 
0.28 
0.28 
0.12 
0.12 
200 
0.60 
0.80 
0.26 
0.20 
0.60 
0.86 
0.20 
0.80 
0.80 
0.86 
0.22 
0.19 
0.20 
0.19 
0.20 
0.42 
0.87 
0.87 

0019 0.35 
OC20 088 
0022 0,38 
OM 0.42 
0094 0.58 
0025 0.38 
0028 0.25 
0028 0.60 
0029 0.60 
OM 0.42 
0C38 0.60 
0041 020 
0042 0.24 
0C44 016 
0045 0.12 
0070 0.10 
0071 0.10 
0072 0.14 
0074 0.14 
0075 0.16 
0078 0-16 
0077 0-26 
0081 016 
OC81D 016 
0082 0.16 
OC82D 0.16 
0083 020 
0084 0.20 
00189 0.20 
00140 0.20 
0C189 0.25 
00170 0.26 
0C171 0.26 
0C200 0.26 
00201 0.28 
00202 0.28 
00203 0.26 
OC2O4 026 
00206 086 
00309 0-40 
P848A 020 
P897 042 
001.71 0-48 
ORP12 048 
ORP80 040 
ORP81 040 
OT140 0.12 
ST141 0.17 
TIO43 0-80 
UT48 0.27 
20801 0.09 
20302 0.19 
20308 0.19 
20804 0.24 
20308 0-40 
20308 0-35 
20309 086 
20389 020 
20389A 0.18 
20344 018 
20346 0.18 

20871 
20371B 
20373 
20374 
20377 
20378 
20381 
20382 
20401 
20414 
20417 
2/4388 
2N888A 
2N404 
2N404A 
261624 
221627 
2N698 
2N699 
221898 
227897 
2N898 
221899 
2N708 
2N708A 
2N708 
2N711 
210717 
2N718 
2N718A 
2N728 
221727 
2N743 
2N744 
2N914 
2N918 
210929 
2N980 
2141131 
2N1132 
2141302 
2N1808 
2141804 
2N1806 
2N1808 
2N1807 
2N1908 
2N1809 
2N1818 
2511711 
2N1889 
2N1890 
2N1899 
2102147 
2142148 
2212180 
2N2192 
2N2198 
2N2194 
2N2217 
2N2218 

0.18 
0.12 
0.17 
0.17 
0.80 
0.18 
0.18 
0.18 
0.80 
0.80 
0.26 
0'85 
0.65 
0-20 
0.28 
0.42 
0.49 
0'42 
0.46 
0.12 
0.18 
0'24 
0'86 
0.08 
0'09 
0.12 
0.80 
0,85 
0'24 
0.60 
0'28 
0.28 
0.20 
0.20 
0.14 
0.80 
0.21 
0.21 
0.20 
0.22 
0.14 
0.14 
0.17 
0.17 
0.21 
0,21 
0.28 
0.28 
0.20 
0.20 
0.82 
0.45 
0.87 
0.72 
0.87 
0.80 
0.85 
0.85 
086 
0'22 
0'20 

e 5 2219 0.20 2N3004 0.48 2N4069 040 
_ 52220 0.22 2143066 0.50 2104060 0.12 
2N2221 0.20 2143391 044 2N4081 0.12 
2272222 0.20 2N3391A 0.18 2144082 0.12 
2142388 0.17 2103392 0.14 2144284 0.17 
2142389 0.14 2213393 0.14 2144286 0.17 
21023890. 0.14 2N3394 044 2144286 047 
2102411 0.24 2103396 0.17 2144287 0.17 
2142412 0.24 2213402 0 21 2144288 0.17 
2142848 0.47 2143403 0.21 2144289 0.17 
2N2711 0.21 2N3404 0'28 2144290 0.17 
2N2712 0.21 2143402 0.42 2144201 0.17 
2272714 0.21 2143414 0.15 2144292 0.17 
2142904 0.17 2143410 0.16 2144293 0.17 
2N2904Á 0.21 2148418 0.28 2146172 0.12 
2212906 0.21 2143417 0.28 2146467 0.82 
2N2906A 0E1 2N3322 0.75 2146468 0.82 
2272908 0.19 2148648 0.09 2146469 0.40 
2219906A 018 2148702 0.10 20301 0.50 
2142907 0.20 2108709 0.10 20302A 0.42 
2N2907A 0.22 2143704 041 20302 0.42 
2142023 0.14 2143706 0.10 28303 0.65 
2142924 0.14 2148708 0.09 28304 0.70 
25(2926 0.14 2143707 0.11 20306 0.84 
2102028 (0) 2273708 0.07 28308 0.84 

0.18 2N3709 0.09 20307 0.84 
2142928 (Y) 2148710 0.09 28321 0.68 

0.11 2148711 0.09 28822 0.42 
2142928 (0) 2279819 0.28 28822A 0.4E 

0.10 2378820 0.50 28328 0.68 
2102926 (R) 2108621 0.85 20324 0.70 

0.10 2108828 0.28 28326 0.70 
2102928 (B) 2149903 0.28 28328 0.70 

0.10 2143904 0.80 28327 0.70 
2108010 0.70 2143906 0.28 28701 0.42 
2148011 0.14 2N8908 0.27 40881 0.40 
2108068 0.17 2144069 0.12 40382 0.46 

DIODES AND RECTIFIERS 

AA119 0.08 BY133 0.E1 0A10 086 
AA120 0-08 BY184 0.60 0A47 0-07 
AA129 0.08 BY$38/80 0A70 0-07 
AAY90 0-09 0.42 0A79 0-07 
AAZ13 0-10 BYZ10 0.86 OAK 0-07 
BA100 0-10 BYZ11 0'80 OA86 0-09 
BA118 021 BYZ12 0'80 0A90 0.08 
BA128 0-22 BYZ13 0,26 0A91 0.08 
BA148 0-14 BYZ18 0'40 0A96 0.07 
BA164 0.12 BYZ17 0.86 0A200 0-00 
BA166 0-14 BYZ18 0.86 0A202 0-07 
BA168 0.18 BYZ19 0'28 8D10 006 
BY100 0.16 CO82 8019 0.06 
BY101 012 (Eg) 0A91 IN84 0.07 
BY106 017 06 IN84A 0.07 
BY114 012 C0861 IN914 0.08 
BY128 0-14 (F,g) 0A70- 121918 0.08 
BY127 0.16 0A79 0.08 IN4148 0.08 
BY128 0.16 0A6 0.86 I0021 0.10 
BY130 0.18 0A681. 0.21 I8961 0.08 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PAKS 
NEW 

SEMICONDUCTORS 
ED 

Satisfaction GUARANTEED in Every Pak, or money back. 
Pak No. Description Price 
U 1 120 Glase Oub-Mln. General Purpose Germanium Diodes 0.60 
U 2 60 Mixed Germanium Transistors AF /RF 0.60 
U 3 76 Germanium Gold Bonded Sub -Min. like OAS, 0Á47 0.60 
U 4 40 Germanium Transistors like OCMI, AC128 0.60 
U 6 60 200mA Bub -Min. Silicon Diodes 0.60 
U 6 30 Sii. Planar Trans. NPN like BOY96A. 214708 0.60 
U 7 18 Oil. Rectifiers TOP -HAT 750mA VLTO. RANGE up to 1000 0.50 
U 8 60 Oil. Planar Diodes DO-7 Glase 250mA like OA200/202 0.60 
U 9 20 Mixed Voltages, 1 Watt Zener Diodes 0.60 
U10 20 BAY60 charge storage Diode. DO-7 Glase 0.60 
]711 26 PNP Oil. Planar Trans. TO.O like 2211132, 2N2904 0.60 
012 12 Silicon Rectifiers Epoxy 500mA up to 800 NV 0.60 
1313 30 PNP -NPN Si). Transistors 00200 & 2S 104 0.60 
1714 150 Mixed 011icon and Germanium Diodes 0.60 
U12 26 NPN Oil. Planar Trans. TO.I like BFY61, 215897 0.50 
018 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV 0.50 
017 30 Germanium PNP AF Transistors TO.i Ilke ACY 17-22 0.60 
T718 8 6 Amp Silicon Rectifiers BYZ13 Type up to 800 PIV 0.60 
1'19 26 Silicon NPN Translators Ilke BC108 0.60 
U20 12 1.6 Amp Silicon Rectifiers Top Hat up to 1000 PIV 0.60 
U21 30 AF. Germanium Alloy Translators 20300 Series & OC71 0.60 
U23 30 MADT'e Ilke MHz Series PNP Translators 0.60 
1.724 20 Germanium 1 Amp Rectifiers GJM Series up to 300 PIV 0.60 
U25 26 300 MHz NPN Silicon Transistors 214708, BOY27 0.50 
UN 30 Fast Switching Silicon Diodes like IN914 Micro- Min 0.50 
U27 12 NPN Germanium AF Translators TO-1 like AC127 0.50 
1729 10 1 Amp SCR's TO.O can, up to 600 PIV CR61/20.800 1.00 
U30 16 Plastic [Silicon Planar Trans. NPN 2212928 0 50 
1731 20 gillcon Planar Plastic NPN Trans. low Noise Amp 2143707 0 50 
U32 26 Zener Diodes 400mW 1)0-7 case 3.18 volts mixed 0.50 
033 16 Plastic Case 1 Amp Silicon Rectifiera 1214000 Seelee 0.50 
034 30 Silicon PNP Alloy Trans. TO.O BCY28 20302/4 0.60 
1735 23' Silicon Planar Transistors PNP TO-18 2142908 0.60 
038 26 Silicon Planar NPN Tranéietors TO.O BFY60 /61/52 0.60 
0:37 30 Silicon Alloy Transistors 80-2 PNP 00200, 28322 0.60 
088 20 Fast Switching Silicon Trans. NPN MHz 2103011 0.50 
U39 30 RF. Germ. PNP Transistors 2141303/6 TO.S 0.60 
U40 10 Dual Transistors f, lead TO.b 2142080 0.50 
U41 22 11F Germanium Translators TO.i, 0046. NKT72 0.50 
U42 10 VHF Geranium PNP Transistor TO -I NKT6O7, AF117 060 
U43 26 811. Trans. Plastic TO/}18 A.F. B0113 /114 0.60 
044 20 SU. Trans. Plastic TO-15 BC116 /NPN 0.60 
U.15 7 3A OCR. TO68 up to 800PIV 1.00 

Code No's. mentioned above ere given as a guide to the type of device in 
the pak. The devices themselves are normally unmarked. 

A LARGE RANGE OF TECHNICAL 
AND DATA BOOKS ARE NOW 

AVAILABLE EX. STOCK. 
BEND FOR FREE LIST. 

QUALITY TESTED SEMICONDUCTORS 
Pak No. Price 

SP 
Ql 20 Red spot transistors PNP 0.80 
Q2 18 White spot R.F. transistors ENE 0.60 
Q3 4 OC 77 type translators 0.60 
Q4 6 Matched translators OC44/46/81/81D 0.60 
Q6 4 OC 76 transistors 0.60 
Q8 6 OC 72 transistors 0.60 
Q7 4 AC 128 transistore ENE high gain 0.60 
Q8 4 AC 128 transistors ENE 0.60 
Q9 7 OC 81 type transistors 0.60 
Q10 7 00 71 type transistors 0.60 
Q11 2 AC 127/128 Complementary pairs PNP /NPN 0.60 
Q12 8 AF 118 type translators 0.60 
Q13 8 AF 117 type transistors 0.60 
Q14 3 OC 171 H.F. type transistors 0.50 
Q16 7 2N2928 011. Epoxy transistors mixed colours 0.60 
Q16 2 GET880 low noise Germanium transistors 0.60 
Q17 6 NPN 2 X ST.141 & 3 X ST.140 0.60 
Q18 4 MADT'O 2 x MAT 100 Á 2 x MAT 120 0.60 
Q19 3 MADT'8 2 x MAT 101 & 1 x MAT 121 0.60 
Q20 4 OC 44 Germanium transistors A.F 0.60 
Q21 4 AC 127 NPN Germanium transistors 0.60 
Q22 20 NKT transistors A.F. R.F. coded 0.60 
Q23 10 OA 202 Silicon diodes sub -min. 060 
Q24 8 OA 81 diodes 0.60 
Q23 15 114914 Silicon diodes 76 PIV 75mA 0.60 
Q26 8 OA96 Germanium diodes sub -min. IN69 0.60 
Q27 2 10A PIY Silicon rectifiers I0425R 060 
Q28 2 Silicon power rectifiers BYZ 18 0.60 
Q29 4 Silicon 

1489 

istors 2 X 214608, 1 x 221897, 
0 1 

Q90 7 Silicon switch transistors 214706 BEN 0' 
Q81 8 Silicon switch transistors 2N708 NPN O' 

Q32 3 ENE Silicon translators 2 x 2141131, 1 x 
IN 1132 0.60 

Q33 3 Silicon NPN transistors 2141711 0'60 
Q34 7 Silicon NPN transistors 2142809, 500MHz 

(code P397) 060 
Q36 3 Silicon PNP TO.O, 2 X 2142904 & 1 X 

2142905 0 

Q36 7 2149848 TO-18 plastic 300 MHz NPN 0- 
Q37 3 2143063 NPN Silicon transistors 0 
Q98 7 NPN transistors 4 X 2N3703, 3 X 2N3702 0' 

60 
60 
50 

60 
60 
60 
60 

ELECTRONIC SLIDE -RULE 
The MK Slide Rule, designed to simplify Electronic cal- 
culations features the following scales:- Conversion of 
Frequency and Wavelength. Calculation of L{ C and fo 
of Tuned Circuits. Reactance and Self -Inductance. Area of 
Circles. Volume of Cylinders. Resistance of Conductors. 
Weight of Conductors. Decibel Calculations. Angle Func- 
tions. Natural Loge and 'e' Functions. Multiplication and 
Division. Squaring, Cubing and Square Roots. Conversion 
of kW and Hp. A must for every electronic engineer and 
enthusiast. Size: 2 cm. x 4 cm. Complete with case and 
Instructions. Price each: 28.36 

NEW LOW PRICE TESTED S.C.R.'s 
PIy lA 8A 5A 6A 7A l0A 16A 30A 

TO6 T0ß8 T068 TO84 TO48 TO48 TO48 TO48 
60 0.28 0.26 0.85 0.86 0.47 0.60 0.68 146 

100 026 088 047 0.47 0.60 0.68 0 08 1.40 
200 0.86 0'87 0.49 0.49 0.67 081 0.76 1.80 
400 0.48 0.47 058 068 0.87 0.76 0.98 1.75 
800 053 0.67 008 088 0.77 0.97 126 - 
800 0.63 0 70 0.80 0.80 0.90 1.20 1.60 4.00 

SIL. SECTS. TESTED 
PIV 300mA 750mA lA 1.5A 9A 

60 0.04 0.06 0.05 0E7 0.14 
100 0.04 0.08 0.05 0.18 018 
200 0.06 0.09 0.08 0.14 0.20 
400 0.08 0.18 0.07 0.20 0.27 
800 0.07 0.18 0.10 0.28 0.84 
800 0.10 0.17 0.11 0.25 0.87 

1000 0.11 0.26 044 0.80 0.40 
1200 - 0.38 - 0.88 0.67 

l0A 
0.21 
0.28 
0-24 
0.87 
046 
0'66 
088 
0'76 

30A 
080 
0.76 
100 
1.26 
188 
2.00 
960 

POWER TRANS BONANZA! 
GENERAL PURPOSE GERM. PEP 

Coded OP100. BRAND NEW TO-3 CASE. POSSIBLE 
REPLACE:- OC26- 28- 29- 90- 86 -38. NKT 401- 403 -404- 
406- 406 -480- 461 -422 -463. T18027 -3028, 2N260A 2N468A- 
467A -458A, 2N011 A & B. 20220 -222, ETC. VCBO 80V 
VCEO 00V IC l0A PT. 80 WATTS life 80 -170. 
PRICE 1.24 20.99 100 up 

43p each 40p each 86p each 

SILICON High Voltage 250V NPN 
TO-3 case. O.P. Switching & Amplifier 
Applications. Brand new Coded R 2400 
VCBO 260 /VCEO 100 /IC OA /30 Watts. 
HFE type 20 /fT 6MHZ. 
OUR PRICE EACH 
1.24 25 -99 100 up 
506 45p 40p 

2143055 
116 WATT SII 
POWER !RN 
602 EACH. 

SILICON 50 WATTS MATCHED NPN; PNP 
BIP 19 NPN TO-3 Plastic. BIP 20 PNP. Brand new. 
VCBO 100 /VCEO 60 /IC 10A. HFE type 100 /ft 3mHZ. 
OUR PRICE PER PAIR: 
1 -24 pre. ß0p 25 -99 pre. 55p 100 pre. 50p 

AD161/162 PNP 
M/P COMP GERM TRANS. 
OUR LOWEST PRICE OF 

66p PER PAIR 
SILICON PHOTO TRANSISTOR 
TO-18 Lens end NPN Sim. to 
BP x 26 and P21. BRAND 
NEW. Full data available. 
Fully guaranteed. 
Qty. 1-24 20.99 100 up 
Price each 460 4Op ß6p 

F.E.T.'S 
2N8819 86p 2N0408 60p 
2N9820 50p 2N0409 40p 
2148821 ß6p BFW1O 406 
2N3823 SOp MPF105 40p 

BI -PAKS NEW COM ?ONENT SHOP NOW OPEN WITH A WIDE 
RANGE OF ELECTRONIC COMPONENTS AND ACCESSORIES AT 

COMPETITIVE PRICES- 

ZUMBO COMPONENT 
PAILS 

MIXED 
ELECTRONIC 
COMPONENTS 

Exceptionally good value 

Resistors, capacitors, 
pots, electrolytics and 
colle plus many other 
useful items. Approxi- 
mately Sibs in weight. 
Price incl. P. & P. 21.60 
only. 

FULL RANGE OF 
HEXER DIODES 
VOLTAGE RANGE 
2-28V. 400mV (DO.7 
Case) lap ea. 14W (Top - 
Hat) 18p ea. 10W (00-10 
Stud) 26) ea. All fully 
tested 6% toi. and 
marked. State voltage 
required. 

10 amp POTTED 

BRIDGE RECTIFIER 

on heat sink. 
100PIV. 90p sash 

NEW LINE 
Plastic Enoapsulated 
2 Amp. BRIDGE RECTO. 

50v RM8 825 each 
100v EMS 87p 
400v RHO 485 
Size 16 mm x 8 mm. 

UNIJUÑCTION 
17T49. Eqvt. 2N2848. 
Eqvt. TIB48. BEN9000 
275 each, 26.99 25p 
100 UP 20p. 

CADMIUM CELLS 
ORP12 48 

ORPOO, 011E61 40p each 

GENERAL PURPOSE 
NPN SILICON SWITCH- 
ING TRANS. TO -18 
SIM. TO 2N708/8. BOY - 

2d7 /28 / A.I.I se 
devices no 

96A. 
open or 

u abl 
short 

circuits. ALSO AVAIL- 
ABLE in PNP Sim. to 
2142908, BCY70. When 
ordering please state 
preference NPN or PNP. 

20 F 0. 
60 For 

or 
100 

60 

100 For 1.75 
For 7.50 

1000 For 18.00 

SM. G.P. DIODES 6p 
300mW 30..060 
40PIV(Mln.) 100..1.60 
Sub -Min. 600..6.00 
Full Tested 1,000..900 
Ideal for Organ Builders. 

TRIM'S 
VBOM 2A 8A 10A 

TO1 TOp.88 TO-88 

100 80 60 78 

4ÓÓ 76 76 1 1-10 

DIA08 
FOR USE WITH 
TRIACB 
BR100 (D32) 87p each 

FREE 
One 605 Pak of your 
own choice free with 
orders valued 84 or over. 

BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and guaranteed 
Pak No. EQVT 
T1 203713 OC71 
T2 D1874 0075 
T9 D1218 OC81D 
T4 2á881T 0081 
TO 20882T OC82 
TO 20344B 0044 
T7 20840B 0046 
TO 20378 0078 
TO 20399A 2141802 
TIO 20417 AF117 

All 00p each pak. 

2N2080 NPN SM. DUAL 
TRANS. CODE D1699 
TEXAS. Our pries Sop 
each. 

120 VCR MIME DRIVER 
TRANSISTOR. Sim. 
BOK21 & C407, 2N1893 
FULLY TESTED AND 
CODED ND 120, 1 -24 
17p each. TO.S NPN 
26 up 16p each. 

fill. trans. suitable for 
P.E. Organ. Metal TO-18 
Eqvt ZTX300 Sp each. 
Any Qty. 

NEW EDITION 
1971 

TRANSISTOR EQUIVA- 
LENTS BOOK. A com- 
plete cross reference and 
equivalents book for 
European. American and 
Japanese Transistors. 
Exclusive to BI -PAN 
905 each. 

18 BALDOCK STREET (A10), WARE, HERTS. 
TEL. (STD 0920) 61593. 

OPEN MON -OAT. 9.15 a.m. to 8 p.m., FRIDAY UNTIL 8 p.m. 

www.americanradiohistory.com

www.americanradiohistory.com
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-the lowest prices! 
74 Series T.T.L. I.C'S 

BI -PAR STILL LOWEST IN PRICE FULL SPECIFICATION 

GUARANTEED. ALL FAMOUS MANUFACTURERS 

1 26 100+ 1 26 100- 
SS 7 40n 016 014 012 8N7450 016 0.14 0-12 8N 74123 
557401 016 0.14 0.12 SN7451 015 014 0-12 8N74141 
BN7402 016 0.14 012 9N7453 015 0.14 0.12 SN'74145 
SN-403 0-15 014 012 SN7434 015 0.14 012 9N74160 
SN 7404 016 064 012 SN7400 015 0.14 0-12 5N 74131 
SN7405 016 014 012 SN747n 0ß9 0.28 0.24 9N74153 
SN 7406 0-86 0.81 0.28 SN 7472 029 0.28 0-24 SN 7 4164 
SN7407 086 081 0.28 5N7473 0-87 086 0-82 8N74135 
5N 7408 018 047 018 5N7474 087 085 0-82 9N74138 
SN 7409 018 017 048 SN 7 473 046 048 042 91674157 
857410 015 014 012 SN7478 040 039 0-88 8574100 
SN 7411 0.25 0.24 0.28 SN74S0 0.87 0.84 0-68 BN74181 
SN 7412 0.86 031 0.28 BN7481 6120 8115 6140 8N 74182 
SN 7413 0.29 0.28 0-24 SN7482 087 0.88 0.86 8574183 
SN7410 043 040 0.88 SN7483 8110 8106 005 8N 74184 
SN 7417 043 040 0-88 SN 7484 8100 096 090 9N 74185 
SN7420 0.15 014 012 9N-485 1380 8850 8340 8N74188 
SN7122 050 048 045 SN7488 032 0-81 0.80 8N74174 
SN7423 0.50 048 045 SN 7 488 1550 625 8600 8N74176 
SN7423 0.50 048 0.46 8N 749(1 0-87 0'84 0-58 8N74178 
SN 7427 046 042 040 SN7481 1100 0-95 0.90 95174177 
SN 7 420 070 086 0-80 SN 7492 017 084 0.68 8N74180 
SN7430 0-16 014 012 SN 7 49:) 087 084 058 86174181 
SN7432 046 042 0-40 SN-494 077 074 0.88 8N74182 
8N7433 080 075 0.70 8N 495 077 074 018 8N74184 
SN743, 084 062 080 SN 74913 490 087 0.84 078 95174100 
SN7438 084 0-02 0.80 9574100 1186 8180 11.56 55174101 
SN7440 015 014 012 8N 74104 007 0.64 088 5N74192 
SN7441 087 084 058 BN74106 097 094 088 9N74103 
8N7442 687 014 058 S574107 040 058 088 8N74194 
SN 7443 8180 B1ß6 81 .20 SN74110 0-55 058 0.60 8N74196 
8N7444 11.30 81 .26 11.20 SN -4111 11.25 11.15 1140 SN 74198 
SN 7443 
SN 7 446 

6160 
697 

8177 
094 

81.75 
0.88 

9X74 118 
9N74119 

8100 
6106 

095 
11.25 

0.90 
1110 8N74197 

SN7447 1100 097 0-95 8N74121 040 087 0-84 86774198 
SN 7448 21.00 097 095 8574122 1140 6150 21-10 8574199 

1 
8280 

0-87 
11.60 
18.00 
8100 
8120 
8180 
11-40 
11-40 
8190 
61-80 
8180 
14 00 
8400 
12ß0 
12ß6 
8850 
62-80 
61A0 
12-50 
8260 
8200 
2660 
62-00 
6860 
61.96 
8190 
8196 
22.00 
6270 
8200 
81 80 
8180 
15 60 
15 60 

26 
8270 
0.84 

2140 
270 
0.96 

8110 
81-70 
8180 
81-30 
8180 
8170 
81-70 
8876 
15-75 
62-16 
82-20 
8825 
8220 
h160 
1240 
8240 
81-80 
1600 
8180 
0825 
61-90 
8186 
8190 
21 80 
82-80 
21 90 
1170 
21-70 
1600 
8600 

100 
2280 
0.68 

8130 
8260 
090 
095 

8180 
21 20 
2120 
8170 
11 40 
81 80 
ea 50 
8360 
22 10 
0216 
23 00 
22.10 
21 40 
82 30 
8230 
61 40 
6475 
8180 
8300 
2186 
0180 
8185 
81 76 
82 60 
11 80 
1180 
8100 
84 50 
24-50 

NUMERICAL INDICATOR TUBES 
MODEL CD88 OR110 3015F 

Mlnitron 

Anode voltage (Vdc) 170mitt 175min 3 

Cathode Current (mA) 2.3 14 8 

Numerical Height (mm) 10 13 9 

Tube Height (mm) 47 32 22 

Tube Diameter (mm) 19 13 12 wide 

I.C. Driver Rec. BP41 '14 
141 

BP41 or 
141 

BP47 

PRICE EACH 8170 81.65 6190 

All indicators 
0 9 Decimal 
point. All side 
viewing. Full 
data for all 
types available 
on request. 

INTEGRATED CIRCUIT PARS 
llanufaeturcrs "Fall Outs" which Include Functional und PertFunctional Units. These are classed as'out.of- 
spec' from the maker's very rigid specifications. but are id sal for learning about I.C's and experimental werk. 
Pak No. Contents Price Pak No. Content Price 
l'IC00=12}7400 0.50 
UICO1-12x7401 0.60 
UICO2 -12 x 7402 0$0 
l'ICO3=12x7403 0.60 
L'IC04=12X7404 060 
CIC06=12x7406 0.50 
U1c08=8X7400 060 
CIC07=8x7407 0,60 
UIC10 =12 x 7410 0-50 
UIC13-8x7413 010 
UIC20=12x7420 010 
1.1C30=12x7430 0.60 
UIC40 = 12 x 7440 0-60 
UIC41= 5 x 7441 0.60 
l'IC42 = 5 x 7442 050 
l'IC43=5x7443 060 

L'IC48=5x7448 
L'IC47=5x 7447 
t'IC48 =5 x 7448 
UIC50 =12 x 7450 
UI361=12 x7451 
t'IC63 = 12 x 7433 
UIC64 =12 X 7454 
U*IC80 =12 x 7480 
t'IC70 = 8 x 7470 
UIC72=8 x 7472 
1:1C73 8 X 7473 
UIC74=8x7474 
U1076=8x7473 
471C78-8 x7476 
U1C80=5 x 7480 
UIC81=5x7481 
47I082 =5 x 7482 
U1083=5 x 7483 

0.50 
0.60 
0.50 
050 
0.50 
0.50 
0.50 
0.60 
060 
090 
660 
050 
0.60 
0.50 
0.50 
0.60 
060 
O.00 

Pak No. Content Price 
UIC88 = 6 x 7488 
UIC90 = 5 X 7490 
UIC91= 5 X 7491 
U'I092=6 x 7492 
UIC99=5 x'7493 
1.71C94 =5 X 7494 
l'IC96 = 5 X 7496 
l'IC98=5 X 7498 
UIC100=5 x 74100 
UIC121=6X74121 
UIC141=3x74141 
U1C161=6 x 74161 
UIC164=6 X 74154 
U IC193 =6 x 74193 
U'IC1O9=5 x 74199 

0.50 
0 60 
060 
0 50 
050 
060 
060 
0.50 
050 
0.50 
0 60 
0.50 
0.60 
0.50 
0.50 

1.1x44= 6 x 7444 0.50 U ICCI -.25 Assorted 74'e 1.50 
CIC46 =5x7445 0.60 
Packs cannot be split, but 23 assorted pieces (our mix) Is available a.. PAK Ale XI. 
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The AL50 HI -FI AUDIO AMPL 
50W pk 25w (RMS) 
0.1% DISTORTION! HI -FI AUDIO AMPLIFIER 

Frequency Response 13Hz to 100,000 -1dB. 
Load -3, 4, 8 or 16 ohms. Supply voltage 10 -33 Volts. 
Distortion- better than 0.1% at 1kHz. 
Signal to noise ratio 80dB. 
Overall size 83 mm X 105 mm x 13 mm, 

Tailor made to the most stringent specifications using top 
quality components and Incorporating the latest solid state 
circuitry conceived to fill the need for all your A.F. amplifi- 
cation needs. 
FULLY BUILT- TESTED -GUARANTEED. 

BRITISH MADE. only £3.25 each 

STABILISED POWER 
MODULE SPM80 £295 

AP80 is especially designed to power 2 of the ALSO Amplifiers, up to 
15 watt (r.m.s.) per channel elmultaneously. This module embodies the 
latest components and circuit techniques incorporating complete short 
circuit protection. With the addition of the Maine Transformer MT80. 
the unit will provide outputs of up to 1.6 amps at 35 volts. Size: 
83 mm x 105 mm x 20 mm. These units enable you to build Audi 
Systems of the highest quality at a hitherto unobtainable price. Also 
ideal for many other applications Including: Disco Systeme, Puhlie 
Address, Intercom Units, etc. Handbook available, lop. 

TRANSFORMER BMT80 £1.95 p. £t p. 25p 

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 AL50 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 bas a STEREO /MONO switch, volume, balance and continuously 
variable bass and treble controle. 

SPECIFICATION: e 

Frequency response 20Hz -20kHz ±I,1B Bass control 
Harmonic distortion better than 0.17. Treble control 
Inputs: 1. Tape head 1.26mV into 30K03 Filters: Rumble (high pass) 

2. Radio, Tuner 35mV into 50K21 Scratch (low peas) 
3. Magnetic P.U. 1.0mV Into 60K21 Signal /noise ratio 

All input voltages are for an output of 260mV. Input overload 
Tape and P.U. inputs equalised to RIAA curve Supply 
within ±1dB from 20Hz to 20kHz. Dimensione 

SPECIAL COMPLETE KIT COMPRISING 2 ALSO'a, 
I SPM80, I BMT80 & I PA100 ON LY E23.00 FREE p. &p 

±16áB at 20Hz 
±16dB at 2OkHz 
loo Hz 
8kHz 
better than +66dB 
+28dB 
+35 volt at 20mA 
292 x 82 x 85 mm 

only £11.95 

The STEREO 20 
The 'Stereo 20' amplter Is mounted, ready wired and tested 
on a one -piece chassis measuring 20 cm x 14 cm x 63 cm 

This compact unit comes complete with on/off switch, volume 
control. balance, base and treble controls.Attractively printed 
front panel and matching control knobs. The 'Stereo 20' ha. 
been designed to fit Into most turntable plinthe without 
Interfering with the mechanism or, alternatively, into a sep- 
arate cabinet. 
Output power 20w peak Input 1 (Ger.) 300mV into 1M 

Freq. res. 25Hí -23kHz Input 2 (Aux.) 4mV into 90K 
Harmonic distortion Bass control ±12dB at 8011z 

ty),Ica1Iy e.23)., at 1 watt Treble con. ±14áB at 14kHz 

£12.25 free p. Et p. 

NEW COMPONENT PAK BARGAINS 
Pack 

No. Qu'. Description 
C 1 250 Resistors mixed values approx. count by weight .. .. 
C 2 200 Capacitors mixed values approx. count by weight 
C 3 50 Precision Resistors 1 %, mixed values 
C 4 75 5th W Resistors mixed preferred values 
C 5 3 Pieces assorted Ferrite Rods .. .. . . 

C 0 2 Tuning Gangs, MW /LW /VHF .. .. .. .. 
C 7 1 Pack Wire 50 metres Resorted colours .. .. .. 
C 8 10 Reed Switches .. .. .. .. .. 

C 9 3 Micro Switches .. .. .. .. .. .. .. 

010 13 Assorted Pot. & Pre -Sete .. .. 
Cl1 5 Jack Sockets 3 x 3.5mm 2 X Standard Switch Types . . 

012 40 Paper Condensers preferred types mixed values .. .. . . 

C13 20 Electrolytic. Trans. types .. .. .. 
014 1 Pack assorted Hardware -Nuts Bolts, Grommets etc. . . 

C15 4 Maine Toggle Switches, 2 Amp D .. .. .. . . 

018 20 Assorted Tag Strips & Panels .. .. .. .. .. 
C17 10 Assorted Control Knobs .. .. .. .. .. .. 
018 4 Rotary Wave Change Switches .. .. .. .. 
,19 3 Relays 6 -24V Operating .. .. .. .. 
120 4 Sheets Copper Laminate approx. 111" x 7 

Please add lop post and packing ea all cenpennt pa, lit,. pins aim tier lop 
l'2, C10. C20, 

Price 
0.50 
0.60 
0.50 
0.50 
060 
050 
000 
0.50 
0.60 
060 
050 
050 
0.50 
0.60 
050 
0.60 
0.50 
060 
050 
050 

SI, la( k N. e. Cl, 

SIICEOL00I0 CIRCUITS 

Prise each 
l- 24 23 -99 100 up 

Epoxy TO.I case uL900 
Buffer 36p 880 27p 

oL914 Dual 21 /p gate 36p 38p 270 
cL923 J -K flip -flop 50p 47p 48p 
Data and Circuits Booklet for IC's Price 7p. 

DUAL -IN -LINE IC's. TWO Ranges 
PROFESSIONAL & NEW LOW COST. 
PROF. TYPE No. 1 -24 ' 25-99 10011p. 
TOO 14 pin type 30p 27p 26p 
T8016 .. .. 35p 329 30p 

LOW COST No. 
BPS 14 
BPS 111 

15p 13p lip 
16p 14p 12p 

LINEAR I.C.'s -FULL SPEC. 
Price 
25 -99 100 up 

580 45p 
500 49v 
50p 45p 
45P 40v 
84p 80v 
34p 30v 
42p 40v 
43p 40p 
80v 50p 
28p 24p 
800 55p 
76p 70p 

158y 150v 

Type No. 1-24 
BP 201C-9L201C 880 
BP 701C-BL701C 88p 
BP 702C-9L702C 88p 
BP 702-72702 689 
BP 709-72709 880 
BP 709P-11Á709C 880 
BP 710-72710 440 
BP 711-µA711 46p 
BP 741-72741 760 
ttA703C-µA703(' 28p 
TAA 263- 70p 
TAA 293- 90p 
TAA 350 170p 
5.tt.8. P1Aluua 8283 

ROCK BOTTOM PRICES 
LOGIC DTL 930 Series I,C's 
Type Price 
No. 1 -24 25 -99 100 up 
BP930 12p 110 10p 
BP932 13p 129 11p 
BP933 13v 12p 110 
BP935 18v 12p 115 
BP938 13p 12p lip 
BP944 13v 129 lip 
BP945 25p 049 22p 
BP948 129 11v 105 
BP948 26p 24p 22p 
BP951 850 60p 665 
BP982 12p 119 10p 
BP9093 40v 88p 85p 
BP9094 40v 38p 355 
liP9097 40v 38p 85p 
It1'9099 40v 88p 35p 
1,., ices may be mixed to qualify for 
quantity price. Larger quantity pricy' 
en application. (DTL 930 Series only). 

SYSTEM 12 
STEREO 

Each Kit contains two 
Amplifier Modules, 3 
watts RMS, two loud- 
speakers, 15 ohms, the 
pre -amplifier, transformer, power supply 
module, front panel and other accessories, 
as well as an illustrated stage -by -stage instruc- 
tion booklet designed ONLY 
for the beginner. E16.95 Further details avail - 
able on request. FREE p. & p. 

Ail process quoted m new pence Ciro No. J88 -7006 
Please send all orders direct to warehouse and despatch department 

111-PAK 
P.O. BOX 6, WARE HERTS 

Postage and packing add lOp. Overseas add e, tra for a,rnrarl. 
Minimum order 50p. Cash with or der please. 

Guaranteed Satisfaction or Money Back 
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THE DTEágN 
20 + 20 WATT INTEGRATED 
I.C. STEREO AMPLIFIER 

* FREE TEAK CABINET wilt ko ; 

FEATURES. New slim design with 6 - IC's, IC 
Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners. 
Special Gardeners low field slim line transformer. SPECIAL Fibre glass PC panel. Complete chassis work. 
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES KIT PRICE 
-DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE, 
RELIABILITY AND EASE OF CONSTRUCTION. YsJO FACILITIES. On/off switch Indicator, headphone socket, L 
separate 

' 
treble bass volume and balance controls scratch and 

(As featured In "Practical Wireless" 
May to August 1972) 

P&P 
45p 

* SLIM 
DESIGN WITH 

SILVER TRIM 
Overall chassis size 

rumble filters, mono/stereo switch, Input selector; Meg. P.U. 14 }" x 6" x 2" high 
Radio Tuner, Aux. Can be altered for Mie, Tape, Tape -head, etc. COMPLETE WITH FREE TEAK CABINET 
(Parts list Ref. 20 on request). Constructional details (ref no 21) 30p. Designer approved Nits distributed by Henry's Radio Ltd. 

INTEGRATED CIRCUITS 
Why buy alternatives when you can buy the genuine 
article from us at competitive prices from stock? 

G ,547,11 

BRANDED FROM TEXAS I.T.T. FAIRCHILD 
Type 1;11 12:24 25/99 Type 1 /11 12/24 25/99 ' Type 1 /11 12/24 25/99 
SN7400 20p 18p 16p 8147451 20p 18p 16p 
5N7401 20p 18p 18p 857453 20p 18p 16p 97174150 13.35 12.95 £215 
5N7402 20p 18p 18p 9N7454 20p 18p 16p 8574151 £1.10 95p 90p 
7N7403 20p 18p 18p 8N7460 20p 18p 18g 8N74153 11.35 11.27 11.20 
SN7404 20v 18p 16p 8N7470 30p 27p 26p 8574154 12.00 11.75 £155 
'N7405 20p 18p 18p 857472 30g 27p 25p 8N74155 11.66 8147 £135 

uN7406 30p 27P 25p 8N7473 40p 37p 36p 9N74156 11.65 81.47 £135 
9N7407 Sop 279 25p 9707474 40p 37p 35g 8574157 11.80 £1.70 £150 
857408 20p 19p 189 857475 1564 92p 504 97174160 8280 £240 £2 25 
857409 46p 42p 86p 9N7476 95p 42p 399 8574161 £280 12.40 1225 
8N7410 20p 18p 184 SN7480 80p 76p 87p 05174162 1340 13.26 £270 
8N7411 234 22p 20p 8N7481 11.25 11.15 £1.10 SN74163 13.40 13.25 42.70 
0N7412 42p 409 1164 0N7482 87p 80p 70p 8574164 12.75 82.30 22-10 
9N7413 30p 27p 254 857483 11.00 90p 89g 8574165 14.00 1260 18.00 
8N7416 Sop 27p 26p 857484 90p 85p 809 8574166 24.00 23.50 13 00 
8617417 30p 27p 25p 957486 46p 41p 38p 8N74167 18.25 8580 15.10 
857420 20p 18p 16p 857490 75p 70p 85p SN74170 £410 1355 4305 
SN7422 48p 44p 40p 8574916N 21.00 95p 90p 0N74174 £2.00 1106 £1 .30 
8N7423 48p 44p 40p SN7492 75p 70p 86p 8N74175 £135 11.27 11.15 
0N7422 48p 40p 35p 857493 75p 70p 66p 8574176 £1.60 11.36 £120 
9N7427 42p 39p 364 S57494 80p 760 70p 8N74177 21.80 21.35 11.20 
9N7428 50p 45p 42p SN7495 80p 75p 70p 8574180 21.55 11.30 11.20 
BN7430 20p 18p 184 857496 11.00 97p 95p 9574181 27.00 18.00 1560 
BN7432 42p 39p 35p 857497 16.25 1650 15.00 85.74162 12.00 11.80 1130 
957433 70p 81p 44p 9N74100 22.60 12.30 12.00 0N74184 8240 12.00 2180 
857437 65p 80p 60p 9N74104 11.46 21.35 8120 8574185A £240 12.00 11.80 
8X7438 654 60p 50p SN74105 21.45 8135 1120 9N74190 8195 21.86 11.75 
957440 20p 18p 184 8N74107 60p 45p 40p 9N74191 £1.95 1186 11.75 
SN7441AN 75p 72p 70p 8574110 80p 70p 60p 8N74192 £200 21.90 11.80 
5N7 +12 75p 721) 70p 86174118 21.00 95p 90p 0N74193 1200 1190 21.80 
7N7443 1100 95p 90p 8574119 11.90 21.78 1166 SN74194 1250 22.26 11-90 
8X7445 12.00 2175 2160 06174121 60p 55p 60p 8574195 1186 8170 21.80 
857446 1200 1175 1180 86174122 1135 1126 £1.10 8574196 2160 21.40 21.30 
SN7447 11.75 81.80 11.46 B574123 1270 2265 1247 SN74197 4150 2140 21.30 
5N7448 £1.76 £1.60 1145 8574141 1100 95p 90p 8574198 1460 83.70 1836 
SN7450 20p 18p 16p 9574145 11.60 £1.40 11.30 57174199 1480 1370 13.35 

PRICES OF 7400 SERIES ARE CALCULATED ON THE IC SOCKETS 
l'OTAL NUMBER ORDERED REGARDLESS OF MIX. 10 lead 17p 
LARGER QUANTITY PRICES PHONE 01 -402 4891 14 lead 154 

'1 EXAS HANDBOOK Nn. 2I.C. 700 PAGES DATA 60p. POST 20p. 8 lead l5p 

TEST EQUIPMENT selection 
SE250B Pocket Pencil Signal Injector £1.90 
5E500 Pocket Pencil Signal Tracer £1.50 
THL33D Robust 2K/Volt £4.55. 

With case £4.95 
TE15 Grid Dip Meter 440 KHz -280 mHz 

£1345 
500 30 KIV Multimeter £9.25 

With leather case £1050 
200H 20 KIV Multimeter £4-20. 

With case £9.50 
AF105 50 K/V Multimeter £0.50. 

With case £930 
U4341 AC /DC Multimeter with transistor 

tester. Steel case £1050 
TE2OD RF Generator 120KHz- 500MHz £1595 

Carr. 35p 
TE22D Audio Generator 20Hz- 200KHz £1750 

Carr. 35p 
C1 -5 3" Pulse Scope 10Hz -10mHz £3900 

Carr. 50p 
7E65 Valve Voltmeter 28 ranges £1750 

Carr. 40p 
ALL NOMBREX MODELS IN STOCK 

"BA N DS P READ" 
PORTABLE 

To build MWILW Super - 
het Radio using Mullord 
RF/IF Module, 600mW 
n /p. Fibre glass cabinet. 
All parts £7.90. P. & P. 
324. (Battery 22p extra.) 

MW /LW 
TUNER 

ML3 - Superhet 
MW/LW radio 
Tuner to build 
SIM Tuning, 
Mullard Module 
etc. 
ALL PARTS 
£4.05. P. & P. 
15p. 

ALL PARTS SOLD SEPARATELY 

VISIT OUR NEW ELECTRONICS 
STORE, 404 -406 Edgware Road, W2. 

7 SEG & NIXIE TUBES 
(Post 15p per 1 to 6) 

XN3, XN13, GN6 0 -9 side view 
with data, 35p. 
GNP -7, GNP -8 0 -9 side view 
with decimal points and data, 
95p. 
3015F 7 seg. £2 each, £7 per 4 
with data. 
12 and 24 hour clock circuits. 
Ref. No. 31 15p. 

ULTRASONIC 
TRANSDUCERS 

Operate at 40kc!s up to 100 
yds. Ideal remote switching 
and signalling. Complete with 
data and circuits. 
PRICE PER PAIR £5.80. Post 
10p. 

QUALITY SLIDER 
CONTROLS 

60mm stroke singles and 
ganged. Complete with knobs. 
5k12, 101412, 25140, 100kS, 
250142, 500kI1. 1 meg. Log and 
Lln. 40p each, 10k /, 25k07 
50kO2, 100k O, 2501452, Log and 
Lin ganged. 60p each. 

MARRIOT TAPE HEADS 
4 TRACK MONO 

or 2 TRACK STEREO 
"17" High impedance £200 
"18" Med. Impedance £2.00 
"36" Med. -Low Imp. £3.50 
Erase Heads for above 75p 
"63" 2 track mono -High 

Impedance £1.75 
"43" Erase Head for above 
75p. 

CATALOGU E 
IN ELECTRONICS? 
THIS IS A MUST! 

HENRY'S 
RAOIQ LTD. óï?- 

LATEST EDITION! 
Fully detailed and illus- 
trated covering every 
aspect of Electronics- 
plus data, circuits and 
information. 10,000 Stock 
lines at Special Low Prices 
and Fully Guaranteed. 

Post 
PRICE 55P Paid 

(40p FOR CALLERS) 

PLUS ! 

FIVE 10p 
VOUCHERS 
For use with purchases 

Send to this address -HENRY'S RADIO LTD. (Dept WW) 
3 ALBEMARLE WAY, LONDON, E.C.1. -tor catalogue by 
post only. All other mall to '303' and callers to '404' see below, 

BUILD THIS VHF FM TUNER 
5 TRANSISTORS 300 kcls BAND- 
WIDTH, PRINTED CIRCUIT, HIGH 
FIDELITY REPRODUCTION. MONO 
AND STEREO 
A popular VHF FM Tuner for quality 
and reception of mono and stereo. 
There Is no doubt about it -VHF FM 
gives the REAL sound. All parts sold 
separately. Free Leaflet No. 3 & 7. 
TOTAL £6.97, p.p. 20p. Decoder Kit £5.97. 
Tuning meter unit £1.75. 
Mains unit (optional) Model P5900 £247. Post 20p. 
Mains unit for Tuner and Decoder P56/12 £3.25. Post 20p. 

PA- Disco -Lighting 
á b IF .A. PA- DISCO -LIGHTING 

e/ 45 UK's Largest Range -Write 
phone or call in. Details and MigliMMINWIMMIMI demonstrations on request. - - - -- - 
DJ3OL 3 Channel sound to light unit, 3kw. £2975. 
DJ40L 3 Channel Min. (Built -in) to light, 3kw. £3875. 
DJ70S 70 watt Disco amplmixr £49.95. 
DISCOAMP 100 watt amp./mixer, £67 95. 
DJ105S 30 watt Disco amp./mixer, £32.75. 
Anti -(Feedback Quality Mit., £11 50. 
DJ500 50 watt PA Amplifier, £44 00. 
GROUP 300 150 watt rms "Group" Valve Amplifier, £86 00. 
FIBRE OPTICS LIGHTING. MICS. EFFECTS. PROJECTORS. 
SPOTS. DIMMERS- STANDS. MIXERS. SPEAKERS. 
Everything for PA- Disco -Lighting. 
FREE Stock List Ref. No. I8. 

PORTABLE DISCOS -DETAILS ON REQUEST. 
CREDIT TERMS FOR CALLERS. 

SINCLAIR PROJECT 60 MODULES 
-SAVE POUNDS( 
Z30 £337; Z50 £4 37 

STEREO 60 PZ5 £3.97 
£7.87; PZ8 £4.77 

PZ6 £6.37; 
Transformer for PZ8 £2.95 

Active Filter Unit £4.45 
Stereo FM Tuner £18.85 

IC12 £1.80; 010's £15 pr. 
Post etc. 20p per item. 

PACKAGE DEALS 
Post 25p 

2sZ30, Stereo 80, PZ5 £1505 
2xZ30, Stereo 60, PZ6 £1800 
2xZ50, Stereo 60, PZ8 £2025 
Transformer for PZ8 £2.95 
PROJECT 605 KIT £1095 

MINIATURE AMPLIFIER 
5 transistor. 300mW oIp. Fitted volume 
and sensitivity control, 9 volt operated. 
£1.75 each PIP 15p. 

SILICON 
RECTIFIERS 

WIRE ENDED 
PLASTIC 

Type P.I.V. 1 -11 
amp miniature 

N4001 50 Op 
N4002 100 7p 
N4003 200 8p 
N4004 400 Op 
N4005 600 10p 
N4006 800 t2p 
N4007 1000 15p 

.5 amp miniature 
PL4001 50 Op 
PL4002 100 9p 
PL4003 200 10p 
PL4004 400 1Op 
PL4005 600 12p 
PL4006 800 15p 
PL4007 1000 16p 

LINEAR 
(0/P AMPS) 
702C TO5 75p 
709C TO99 35p 
709C D.I.L. 35p 
723C TO99 £1 00 
723C D.I.L. 95p 
725C (T099) £4 50 
741CTO99 55p 
741C D.I.L. 55p 
747C TO99 '£1 10 
747C D.I.L. L110 
72741P D.I.L. 60p 
72748P D.I.L. 60p 

SL4030D PLESSEY 
3 WATT R.M.S. I.C. 

Complete with 8 page Data 
Booklet and Circuits £1.50. 
(P.C. Board Stereo 60p; Heat 
Sink 14p). 
Also Sinclair IC12 £1.80. 
TH9013P -20 watt Power Amp 
Module EA-57. 
TH9014P -IC Preamp £130. 
Data /Circuits tor above 
No. 42 10p. 

FREE 
Stock Lisri 
Ref. No 
36 Re- 
vised 
Reps - 
larly 

TRANSISTORS. IC's. 
DIODES. TRIACS. 

BRIDGES. SCR's ZENERS. 
LDRS. 

This advert. contains just a 
small selection of the thou- 
sands of devices kept in stock. 
Send for Stock List Today! 
Quantity prices Phone: 
01 -402 4891. 

ZENER 
DIODES 

400 M/W 5% 
Miniature 

BZY ES Range 
All voltages 
3.3-33 Volt 

10p each. 
25+ Bp 

100+ Op 
500+ 0.5p 

Any one type. 

I} Watt 5% 
Wire Ends 
Metal Case 
All voltages 

6.8 -100 Volts 
20p each 
25+ 184 

100+ 104 
500+ 12p 

Any one type. 

2 Watt 5% 
Plastic 

2EZ Range 
6.8 -33 Volts 

25p each. 

3 Watt Plastic 
Wire Ends 5% 

3EZ Range 
All voltages 

6.8 -100 Volts. 
30p each. 

10 Watt Stud 
Mounting 5% 
All voltages 

6.8 -100 Volts. 
40p each. 

TRIACS 
STUD WITH ACCESSORIES 

Type Volts Price 
P.I.V. 1 -11 

3 AMP RANGE 
SC35A 100 75p 
SC35B 200 79p 
SC35D 400 85p 
6 AMP RANGE (T048) 
SC40A 100 85p 
SC4OB 200 90p 
SC4OD 400 £100 
SC40E 500 £1.20 
10 AMP RANGE (TO48) 
SC45A 100 85p 1048 
SC45B 200 E1.00 
SC45D 400 £1 25 _ 

SC45E 500 £1.45 ;(-r 
15 AMP RANGE (T048) 'z: 
SC5OA 100 £1-25 -I SC5OB 200 £1.35 _.. 

SC5OD 400 £105 , 
SC50E 500 £1.8S 

O 

li 
DIAC D32 25p 
TRIACS- 
Additional Types 
40430 (T086) 8Sp 15Amp 
40669 (Plastic) £1.00 ^< lTn51 coo TOdO 

0 

lAmp 

NEvv tliiILi6E RECTIFIERS 
SMALL SIZE AND LOW COST 
Type Volts Price 

P.I.V. 1 -11 
HALF AMP 
805/05 50 20p 
805110 100 25p 
ONE AMP }x2H 
TUBULAR 
131/05 50 25 
81110 100 25p 
BI/20 200 p 
B1/60 600 35p 
ONE AMP (G.I.) 
TUBULAR 
w005 50 30p 
W01 100 35p 
W02 200 40p 
WO6 600 
TWO AMPS 

45p 

'HB}Lx* 
B2/05 50 35p 
B21100 103 p 
B21200 200 45p 
1321600 600 50p 
02/1000 1000 60P 
FOUR AMPS 
>Hx}LX* 
B4100 100 60p 
041200 200 65p 
841400 400 70p 
B4/600 600 75p 
B4!800 800 £100 
SIX AMPS 
'HX}LX* 
86/100 100 70p 
861200 200 75p 
861400 400 90p 
86 /600 600 £1.00 

SILICON CONTROLLED 
RECTIFIERS 

Type Volts Price 
P.I.V. 1 -11 

ONE AMP 
CRS 1105 50 25p 
CRS 1110 100 30p 
CRS 1120 200 30p 
CRS 1!40 400 354 
CRS 1160 600 454 
THREE AMP (T048) 
CRS 3/05 50 30p 
CRS 3110 100 30p 
CRS 3120 200 35p 
CRS 3140 400 45p 
CRS 3/60 600 55p 
FIVE AMP (TOO) 
CRS 51400 400 604 
SEVEN AMP (TO4) 
CRS 71100 100 604 
CRS 7/200 200 65p 
CRS 71400 400 70p 
CRS 71600 600 95p 
SIXTEEN AMP 
SCR 161100 100 65p 
SCR 16)200 200 70p 
SCR 16Ì400 400 top 
SCR 16 /600 600 £1 00 

1Amp 
T05 

1 
III 

3Amp 
T04B 

RA D I 0 
MAIL ORDER DEPT: 303 EDG WARE ROAD, LONDON, W.2. 

LIMITED 
RETAIL SHOP: 404 -406 EDGWARE ROAD. (01 -402 8381) 
Open 6 days a week 9 am-6 pm Monday to Saturday 

HI -FI CENTRE 354 -356 EDGWARE ROAD, W.2. 0I -402 5854 PA- DISCO -LIGHTING 309 EDGWARE ROAD, W.2. 01-723 6963 
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MINIATURE WAFER 
SWITCHES 

2 pole, 2 way -4 pole, 2 way -2 pole, 3 way - 
4 pole, 3 way -2 pole, 4 way -3 pole, 4 way - 
2 pole, G way, 1 pole, 12 way. All at 20y 
each; ten for £1.80, your assortment. 

TOGGLE SWITCHES 
Metal, all standard types with metal dolly 
240v. 3 amp: SP. ST 15p SP, DT, 20p DP, 
ST 20p DP. DT. 25p less 10% for ten of 
same type. 

ROCKER SWITCH 
13 amp self -fixing into an oblong hole. 
Size approximately lin. X lin., 8p each, 
10 for 72p. 
SLIDE SWITCHES 

Slide Switch. 2 pole change over pane lmounting 

Fo 

by two 6 BA screws. Size approx. 1' x f" rated 
250v lamp. 7p each, 10 for 63p. 
Ditto as above but for printed circuit Sp each. 
10 for 54p, 
Sub Miniature Slide Switch. DPDT 19mm (f" 
approx.) between fixing centres. 12p each or 
10 for £1.08. 

DOUBLE LEAF CONTACT 

Very alight pressure closes both 
contacts. 7p each. 10 for 83p 

Plastic push -rod suitable for operating. 
6p each, 45p for 10 

LIGHT CELL 
Almost zero resistant in sunlight 
increases to 10 K. Ohms in dark or dull 
light, epoxy resin sealed. Size approx. 
1 In. dia. by 1 in. thick. Rated at 500 
MW. wire ended. 55p. Suit most circuits. 

PAPST MOTORS 
Est. 1 /20th h.p. Made for 110 -120 
volt working, but two of these 
work ideally together off our 
standard 240 volt mains. A really 
beautiful motor, extremely quiet 
running and reversible. £1'50 each. 
Postage one 23p, two 33p. 230 V. 
model £3 

LUMINOUS CORD SWITCHES 
Double pole with neon let into aide so luminous 
In dark. Ideal for dark room light or for use 
with waterproof element -new plastic case. 
255 10 for £225 3 heat model 381, 10 for 
£3'42. T -r REED SWITCHES 
Glass encased, switches operated by external magnet -gold 
welded contacts. We can now offer 3 types: 
Miniature. 1" long x approximately 1" diameter. Will make 
and break up to fA up to 300V. Price 13p each, £1.20 doz. 
Standard. 2" long X ,'*" diameter. This will break currenta 
of up to 1A, voltage up to 250V. Price 10p each, 90p per 
dozen. 
Flat Flat type, 2" long, just over}}" thick, flattened nut, so 
that it can be fitted into a smaller space or a larger quantity 
may be packed Into a square solenoid. Rating lA 200V 
Price 30p each, £3 per dozen. 
Small ceramic magnets to operate these reed a itches 9p 
each, 90p dozen. 
Dry Reed Relays. Solenoids on moulded bobbins within 
magnetic shields- printed circuit or panel mounting. 

Ref. Con Read tonce Reed Switchrx Prier 
71005 2 K 1 normally open 25p 
81916 5 K 1 normally open, 

1 normally closed 75p 
05003 4 K 1 normally open 25p 
62040 1500 8 -500 ohms I normally open 35p 

DRILL CONTROLLER 
New 1kW model. 

Electronically changes speed 
from approximately 10 revs. 
to maximum. Full power at ail 
speeds by finger -tip control. 
Kit includes all part, case, 
everything and full instruc- 

tions £1.50. plus 13p post and 
insurance. Made up model also 
available £2.25 plea 13p p. F p 

BAKELITE INSTRUMENT 

14111 

CASE 
Size approx. or x 31- x 2" deep with 

brass inserts in four corners and bakelite 
panel. This is a very strong case suitable 
to house instruments and special rigs, etc. 

Price 45p each. 

ISA ELECTRICAL PROGRAMMER 
Learn in your sleep: 
Have radio playing and 
kettle boiling as you 
awake-switch on lights 
to ward off Intruders-have 
warm bouse to come 
(tome to. All these and 
many other things you 
can do if you invent in as 
electrical programmer. 
Clock by famous maker with 15 amp. on /off switch. 8w lob 
on time ran be set anywhere to stay on up to 6 hours. 
Independent 60 minute memory jogger. rA beautiful unit. 
Price £195 + 2op p. 0 p. or with glass front chrome 
bezel 75p extra. 

CENTRIFUGAL BLOWER 
Miniature mains driven blower centrifugal type blower unit 
by Woods, powerful but specially built for quiet running - 
driven by cushioned induction motor with specially built 
low noise bearings. Overall size of blower is approx. 4f" x 
45- x 4 ". When mounted by its flange air is blown Into the 
equipment but to suck air out mount it from the centre using 
a clamp, ideal for cooling electrical equipment, or fitting into 
a cooker hood, film drying cabinet or for removing flux smoke 
when soldering etc., etc. A real bargain at £1.85. 

MULLARD I.F. MODULE 
This is a fully screened intermediate frequency module for 

amplification and detection of f.m. signals at 10.7MHz and 
a.m. signals at 470kHz. The first stage is used as an i.f. amplifier 
for f.m. and a self-oscillating mixer for a.m. operation, in con- 

Junction .with an external oscillator coil. 85p each, 10 foe £7.85. 
100 for £62.50. With connection dig. 

TANGENTIAL HEATER UNIT 
This heater unit is the very latest type, most 
efficient, and quiet running. Is as fitted in 
Hoover and blower heaters costing £15 and 
more. We have a few only Comprises motor, 
impeller, 2kW. element and 1kW. element allowing 
switching 1, 2 and 3kW, and with thermal safety 
cut -out. Can be fitted Into any metal line case or cabinet. Only 
needs control switch. tam. 2kW. Model as above except 2kW. £250 
Don't mies this. Control Switch 35p. P. & P. 40p. 

ELECTRIC TIME SWITCH 
Made by Smiths these are A.C. mains operated. NOT 
CLOCKWORK. Ideal for mounting on rack or shelf or can 
be built into box with 13A socket. 2 completely adjustable 
time periods per 24 hours, 5 amp changeover contacts will 
switch circuit on or off during these periods. £250 post 
and ins., 23p. Additional time contacts 50p pair. 

COMPUTER TAPE 
2,400ft. of the Best Magnetic Tape money can buy -users claim good results 
with Video and sound lin. wide £1.00 plus 33p post and insurance, with 
cassette. Dn. wide £1.00 plus Sop poet and insurance with cassette. in 
wide Sip lue 25p poet and insurance with cassette. Spare spools and 
seettee -lin. 75p, lin 75p each plus 20p poet and insurance. 

THIS MONTH'S SNIP 
MULLARD 4 WATT AMPLIFIER EP 9000 
Suitable for mono or stereo systems. Its output approx. 4w. speech or music into 
a 12 -15 ohm speaker. Power requirements 24 volts 10 watts. Harmonic distortion 
at typical listening level is less than 2 %. Frequency response at typical listening 
level 50hz. to 16khz., totally enclosed in moulded case size 31 x 21 x 1fin. with 
screw terminal connections -a fantastic bargain at only £145 while stocks last. 
Don't miss this -it's one of our best lure ains ever. 

FREE DO- IT- YOURSELF STEREO HANDBOOK 

ERGOTROL UNITS 
These unite made by the Mollard Group are for 
operating and controlling d.c. Motors and equip- 
ment from A.C. mains. 

Thyristors are used and these supply a variable 
d.c. resulting in motor speed control and operating 
efficiency far superior to most other methods. 

The unite are contained in wall mounting 
cabinets with front control panel on which are 
fuses -push buttons for on /off and the variable 
thrysistor firing control. 

4 models are available -all are brand new in 
makers caeca: 

Model 2410 for up to 5 amps £17-50 
Model 2411 for up to 10 amps £2750 

MULLARD THYRISTOR 
TRIGGER MODULE 

'Phis produces pulses for phase control triggering, it Mae two 
isolated out -puts, so one thyristor or two thyristors (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 ruade for feedback where automatic control is 
required. Price £4.50 each or 10 for £4000. 

WATERPROOF HEATING 
ELEMENT 

26 yards length 70W. Son- l. - oo1.,tiiie 
temperature control. 50n krc,. 

0-8 AMMETER 
2 in. square frill vision for flush moot 
lugs Moving iron instrument. Ideal fo 
charger. Price 6011 each. 10 for £540. 
HIGH ACCURACY 

THERMOSTAT 
Uses differential comparator 1.C. with thermietor 
as probe. Designer claims temperature control 
to within 1 /7th of a degree. Complete kit with 
power pack £5.50. 

TREASURE TRACER 
Complete Kit (except wooden battens) W 
make the metal detector as the circuit in 
Practical Wireless August issue. £2.95 
plus 20p poet and insurance. 

NUMICATOR TUBES 
For digital instrumente, counters, timers 
clocks, etc. Hf -vac IN. 3. Price 99p each 
10 for £B. 

THERMOSTAT WITH THERMOMETER 
Made by Honeywell for normal air temperatures 40 ° -80 °F. 
(5- 25 °C.). This is a precision instrument with a differential which 
can be adjusted to better than 1.5 °F. A mercury switch breaks on 
temp. rise -the switch is operated by coiled bi -metal element and 
an adjustable heater is incorporated for heat anticipation. 
Elegantly styled and a -cased in an ivory plastic case with clear 
plastic windows, thermometer above and switch setting scale 
below. Size approx. 3.8' x 3.2' x 1.4' deep. Can be mounted 
on conduit box or directly on wall. Price £1.25 each or 10 for 
£11.25. 

HORSTMANN "TIME & SET" SWITCH 
(A 30 Amp Switch.) Just the thing if you want to come home to a 
warm house without it costing you a fortune. You can delay the 
switch on time of your electric fires, etc., up to 14 hours from setting 
time or you can use the switch to give a boost on period of up to 
3 hours. Equally suitable to control processing. Regular price 
probably around £5. Special snip price £1.50. Post and ins. 23p. 

RADIO STETHOSCOPE 
Easiest way to fault find- traces signal from aerial to speaker -when 
signal stops you've found the fault. Use it on Radio, TV, amplifier, 
anything -complete kit comprises two special transistor and all parts 
including probe tube aid crystal earpiece. £2 -twin 
stethoset Instead of earpiece 75p extra-post and 
ins. 20p. 

DISTRIBUTION PANELS 
Just what you need for 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 7 feet of heavy 
cable. Wired up ready to work, £2.25 less plug; plus 25p P. R P. 

b 

MULLARD AUDIO AMPLIFIERS 
All in module form, each ready built complete with heat 

sinks and connection tags, data supplied. 
Model 1153 500mW power output 86p. 
Model 11 2 760mW power output Slip. 
Model EP 000 4 watt power output £145. 
EP900I twin channel or stereo pre amp. £1.50. 
10;ó discount if 10 or more ordered. 
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NEW THIS MONTH 
CAR PANEL SWITCH. Our Ref. No. 201. Arco made. 
Has long Hat ended toggle black and chrome finish. Rated 
2A. at 250v. and is double pole on /off. Listed at 45p. Our 
price 22p each. 
CAR PANEL AUTO. SWITCH. Ref. No. 503. Again a fiat 
ended toggle. Made by Arrow. A 3 position double pole 
change over switch centre off for auto aerials, reversing 
motors etc. 30p each. 
8 PIN PLUG AND SOCKET. Our Ref. No. PS01. Flat 
pine, American style rated at 10A. 250v. Socket panel 
mounting. Plug is white and Intended for flex. Useful where 
non standard power outlet is required. Also suitable for 
speaker leads, etc., etc. Price 25p per pair. 
3 PIN REVERSE PLUG AND SOCKET. Our Ref. PS02. 
For bringing live leads to equipment. All brown bakelite 
construction. rated 10A. 250v. Price 35p per pair. 
1 R.P.M. MOTOR. Smiths. 240v. 50 cycle mains working. 
Ideal motor to drive clock mechanisms. Price £1 each or 
10 for £9. 
LIGHT DIMMERS. We regret that through increased costa 
our 1KW. model has now to be increased to £2.95. 
LIGHT DIMMER BOX. Another feature we can supply 
is box and 13 amp socket. This makes dimmer suitable 
for control of portable lights and equipment. This price 
Is 45p extra. 
TAPE HEADS. We are gradually obtaining more informa- 
tion about the Trovox tape heads we bave, we are told 
that these have been wound in a very Ingenious way so 
that winding may be coupled either in parallel or in series 
depending whether high or low impedance ie required. 
We also have matching erase heads and now offer these 
in pairs. 1 record and 1 erase head. Price of the 2 track 
45p per pair. 4 track 75p per pair. Pair mounted on plate 
45p extra. 
13 AMP JUNCTION BOXES. Made to take 7029 cables 
eo ideal for ring mains. Price Sp each or 10 for 72p 
PORCELAIN FUSE AND CARRIER. 20A. 250v. HEM 
Ref. No. 15LBB /15LRHW. Make your own fuse board. 
Price 20p per pair. 
AUTO TRANSFORMER. Primary 220 -240v. Secondary 
110 -120v. Well built and varnish impregnated. 250 watt 
intermittent rating. 150w. continuous rating. Size approx. 
31 x 3 X Sin. £1 plus 20p poet and insurance. 
30KV EST UNIT. This unit is self contained and on wheels. 
It stands approx. Eft. high and aft. square. On the front 
p. reel is a Varie. Voltmeter, a 60 second Timer as well as 
the normal overload trip on /off switch and cut outs etc. 
The transformer itself is oil filled and rated at 7 kVa 30 kV. 
The Variac is in the primary so all voltages up to 36kV 
are available. We believe the normal use for such a unit 
would he a breakdown and flash tester. 1 only -not new 
but in good order. Price £150 carriage extra at cost. 
INSTANT START UNITS. For 2ft. tubes. Philip's or Smart 
.0 Brown in a tray complete with tube clips and tube ende. 
Price 2150 each or 10 for £1350. 
SPLIT MOTOR. 200 -250v. Induction Motor, driving a 
carter gear box with lfin. of output drive shaft running 
at 5 revs. per minute. Intended for roasting chickens, 
also suitable for driving models: windmills, coloured disc 
lighting effect, etc., etc. £1.85 plus 2()p post and insurance. 
WIRE ENDED FUSES. Useful where you want a quick 
Bolder -in fuse. Rated 2A. 250v. These are about the size 
of a resistor. Price 5p each. 
PANEL NEON INDICATOR. Our Ref. No. P101. Oblong 
type, self -fixing in oblong hole, suitable for 200/250v. 
Price 13p each. 
THERMOSTAT WITH PROBE. Our Ref. No. THOI. Made 
by Ranco. Range 0- 107°C. 16A. 250v. switch. Joined to a 
loin. probe by approx. 40tH. of capillary tubing. 1 bole 
fixing. Normal control spindle, 85p each. 
THERMOSTAT WITH PROBE. Our Ref. No. TH02. As 
THO1 but the range Is 0- 120°C. and the capillary tubs is 
approx. 46in. long. Price 959 each. 
FLUORESCENT TUBES. Standard types -Bi pin ends, 
ideal pelmet lighting as well as for standard replace - 
menta-18in. 15 watt. 241n. 40 watt, 36in. 40 watt, 395ín. 
40 watt. All first grade tubes offered at one price -£3.50 
per box of 24 -I.e. less than 15p each. If not collecting then 
please add 50p per box per 200 miles. 
DIGITAL DISPLAY. Panel mounting unit measuring 
approx. 35 x 1 x ]tin. deep. Size of the display aperture 
is approx. 11 x lin. Light up to 0 -9. Ex equipment but 
unused and in perfect order. Price £1 each. 
DIGITAL SWITCHES. Small type S.T.C. number SW21/ 
63OCAA. These are s s n a p In fit hole approx. 11 x lin. 
Knob engraved 0 -9. Gold plated contacts 1 pole 10 way. 
Thumb wheel operation. These are designed so that they 
may be stacked in rows. Price 75p each. 
8 DIGIT COUNTER. Operated by 240v. A.C. mains through 
resistor or direct from 115v. A.C. or from 80v. D.C. Made 
by Veeder -Root of America. Metal encased for surface 
mounting. Size approx. :it x 15 x 25th. Price £1 each. 
10 for £9. 
COLOURED 13 AMP SOCKETS. Standard Flush mounting 
available in the following colours:- Yellow, green, grey 
and red. These are a good quality socket with porcelain 
interior made by Ward and Goldstone. Useful on control 
panels. Price 20p each, 10 for £1.90. 
THROAT MICROPHONES. Dynamic type. Made for govern 
ment contract. Many uses: i.e. motor cyclists talking to 
pillion passengers, under guitar strings. Vibration ampli- 
fiers etc.. etc. Price 30p each, 10 for 2.70n. 
REED SWITCH COILS. These are solenoids wound on 
moulded fanners of the correct shape and dimensions to 
take standant reed switches. They have printed circuit 
board mounting. Six types available:- 
AM takes 1 reed -Operates 10 -15v. 600 ohms. 30p. 
RC2 takes 2 reeds -Operates 10 -15v. 180 ohms. 25a. 
RC:t takes 1 reed -Operates 15.30v. 1K ohms. 32p. 
RC4 takes 2 reeds- Operates 15 -30v. 300 ohms. 45p. 
RC5 takes 1 reed -Operates 45 -711v. 6500 ohms. 35p. 
RC6 takes 2 reeds -Operates 45-70v. 3500 ohms. 40p. 
Standard reed switches available Illy each or 10 for 90p 
1110 for £850p. 
MINIATURE ROCKER SWITCH. Our Ref. RS01. 10 amp. 
240v. Self-Hxing into hale size approx. lin. x fin. by famous 
French maker Ruesemburgh. Price 10p each. 
ROCKER SWITCH. Our Ref. R802. 13 amp. self fixing 
into hole approx. lin. X fin. Made by the Car Fastener 
Co. Very reliable. Price Sp each, 
PHOTO TRANSISTOR. OCP70 -ideal for burglar alarms 
and similar applications. Price 65p each. 
EXIT SIGNS. One of our customer. has pointed out how 
easily our box signs can be converted to exit signs. These 
are illuminated having a 20w. fluorescent lamp with asso- 
ciated control gear. The front is very thick, clear plastic. 
Directly onto this you can stick down the letters available 
at most stationer. There is room inside the box for a 
battery and low volt lamp in the case of power failure. 
Size of sign is 2ft. high x 14in. wide X 5in. deep. Solidly 
made from sheet steel and hammer finished in enamel. 
Price £350 + 50p carriage per 200 miles. 
MUTUAL INDUCTANCE COIL. Laboratory type. M- 
0.00110. Inductance of coils 0. 002211 and O-0O21R. Coil 
resistance 0.5:1 ohms and 0.51 ohms respectively. Maxi- 
mum current through coils -3 amps. Completely encased 
with 4 screw dims t, r n leis. tuvcrnll [airs, bin. Ii :,meter by 
31n. deep. Price £4 

hi 

Where postage is not stated then 
orders over £S are post free. Below 
£5 add 20p. S.A.E. with enquiries 

please. 

J. BULL (ELECTRICAL) LTD 
(Dept. W.W.) 7, Park Street, Croydon, CRO 1 YD 

Callers to 1 0213, Tamworth Road, Croydon 

www.americanradiohistory.com

www.americanradiohistory.com


a64 Wireless World, January 1973 

B -PRE-PAK 
SUPPLIERS OF SEMICONDUCTORS TO THE WORLD 

COMPLETE TELEPHONES 
NORMAL HOUSEHOLD TYPE 

AS SUPPLIED TOTHEPOSTOFFICE 
EX. G.P.O. 

ONLY 95p 
P&P 35P EACH 

TELEPHONE DIALS 

Standard Post Office type 
Guaranteed in working order 

ONLY 25p 

TESTED AND GUARANTEED PAKS 

B2 Photo Cells. Sun Batteries, 
4 0.3 to 0.5V. 0.5 to 2mA 

879 w IN4007 Sil. Rec. diodes. 
Y 1.000 PIV lamp plastic 

881 Reed switches. Reed 
10 Relay Inserts 14" long 

899 Mixed Capacitors. Approx. 
200 quantity, counted by weight 

H4 Mixed Resistors. Approx. 
quantity. counted by weight 

H7 -,S Wirewound Resistors. Mixed 
types and values 

50p 

50p 

50p 

50p 

50p 

50p 
H40 BFY50/2. 2N696. 2N1613 

2O NPN Silicon uncoded T0-5 50p 
HB OCP71 Light Sensitive 

50p 2 Photo Transistor 
H38 10 

BMCr962. 4 rFlip Flops BMC 945 50p 
1 Watt Diodes. 

P 2D Mixed Voltages 
Zener 

6.8 43V. 50 
1130 

835 Mixed Diodes, Germ. Gold bonded 
1 OO etc. Marked and Unmarked. 5Op 

N28 

20 uu codedlTO 5 can 
Silicon 

50p 
1136 L Short lead Transistors, 

5Op 3 NPN Silicon Planar types. 

UNMARKED UNTESTED PAKS 
886 150 
883 

200 
864 100 

Germanium Diodes 
50p Min. glass type 

Trans. manufacturers rejects 
all types NPN. PNP. Sil. and Germ. 50p 
Silicon Diodes DO -7 glass 

50p equiv. to 0A200. 0A202 

868 Sil. Diodes sub. min. n. 

1 OO IN914 and IN916 types 

Bp Sil. Trans. NPN, PNP equiv. to 
5O 0C200/1, 2N706A. BSY95A. etc. 50p 

B1 50 
Germanium Transistors 
PNP. AF. and RF. 50p 

H6 X688 250mW Zener Diodes 
50p 40 DO -7 Min. Glass Type 

1134 Power Transistors. PNP. Germ. NPN 
15 Silicon TO-3 Can. P & P 5p extra. p 

1117 3 Amp. Silicon Stud 
2Q 

88 
Rectifiers. Mixed volts 50_0_1 

1116 Top Hat Silicon Rectifiers, 
30 750mA Mixed volts 50p 

1118 Experimenters' Pak of 
1 5 Integrated Circuits. Data supplied 50p 

HM 
1 5 

Power Transistors, PNP Germ. 
NPN Silicon TO -3 CAN 50p 

OVER 1,000,000 TRANSISTORS 

IN STOCK 

FREECATALOGUE 

for TRANSISTORS, 

RECTIFIERS, 

DIODES, 
INTEGRATED 

ifiv CIRCUITS AND 
FULL PRE -PAK 

LISTS 

We hold a very large range of fully marked, 
tested and guaranteed Transistors, Power 
Transistors, Diodes and Rectifiers at very 
competitive prices. Please send for 
Free Catalogue. 

000 
Silicon Planar Plastic Transistors, 
unmarked, untested - factory 

clearance Audio PNP, similar to ZTX500, 
2N3702/3, BCY70 etc. Audio NPN, similar 
to ZTX300, 2N3708/9, BC107/8/9, BC168/9 
etc. R.F. NPN and Switching NPN. 

Please state type of Transistor required when 
ordering. 

ALL AT 500 for £3.00. 1,000 for £5.00. 

10,000 for £40.00. 

OUR VERY POPULAR 3p TRANSISTORS 
FULLY TESTED & GUARANTEED 

TYPE "A" PNP Silicon alloy. TO -5 can. 
TYPE "B" PNP Silicon, plastic encapsulation. 
TYPE "E" PNP Germanium AF or RF. 

TYPE "F" NPN Silicon plastic encapsulation. 
TYPE "G" NPN Silicon, similar ZTX300 range. 
TYPE "H" PNP Silicon, similar ZTX500 range. 

POWER TRANSISTOR 

PRICE BREAKTHROUGH! 
PLASTIC CASED SILICON POWER TRANSISTORS OF LATEST 

DESIGN. 40 WATTS AND 90 WATTS. PNP & NPN TYPES 

ALL TYPES AVAILABLE AT THE MOST SHATTERINGLY LOW 

PRICES OF ALL TIME. ALL ARE FULLY TESTED. MARKED 

AND GUARANTEED! 

1-12 13-25 26-50 
40W NPN 20p 18p 16p 
40W PNP 21p 19p 17p 
90W NPN 24p 22p 20p 
90W PNP 25p 23p 21p 

PAK PAKS of complementary pairs 
MP4040W F40W 50p 48p 46p 
MP90 90W I 90W 60p 58p 56p 

MAKE A REV COUNTER 

FOR YOUR CAR 
The TACHO BLSCK'. This en 
capsulated block will turn any 
3 -1mA meter into a linear and 
accurate rev. counter for any 
car with normal coil ignition 
system. 

£1 each 

A CROSS HATCH 
GENERATOR FOR £3.50 

YES. a complete kit of parts including Printed 
Circuit Board. A four position switch gives X- hatch. 
Dots. Vertical or Horizontal lines. Integrated Circuit 
design for easy construction and reliability. This is 

a project in the September edition of Practical 
Television. 

This complete kit of parts 
costs £3.50, post paid. 

A MUST for Colour T.V. Alignment. 

Our famous P1 Pak is still 
leading in value for money. 

Full of Short Lead Sefnicondyctors & Electronic 
Components, approx. 170. We guarantee at least 
30 really high quality factory marked Transistors 
PNP & NPN, and a host of Diodes & Rectifiers 
mounted on Printed Circuit Panels. Identification 
Chart supplied to give some information on the 
Transistors. 

Please ask for Pak P.1 1 . Only 50p 
10p P & P on this Pak. 

Various Types 8 RELAYS FOR £ 
Post & Packing 25p 

INTEGRATED CIRCUITS 
Clocked Flip Flop 
Ex 2/4 -input Buffer 
2 4 -input Expander 
Hex. Inverter 
Hex. Inverter 
Hex. Inverter 
Hex. Inverter 
Decade Counter 
Div. by 16 Counter 
Hex. Inverter 
Hex. Inverter 
Type D Flip Flop 
Ex. 2/4 -input Power 
Clocked Flip Flop 
4'2 Input 
Clocked Flip Flop 
NAND Gate 
Pulsed Trig. Binary 
Monostable Multivib. 
Dual J/K Flip Flop 
Dual J/K Flip Flop 
Dual J/K Flip Flop 
Quad. 2 -input Power 
2 4.input Gate 
3 3 input NAND Gate 
3'3 -input NAND Gate 

udio Amp /3 -watts 
Linear Op. AMP 
Decade Counter 

BMC931 
BMC932 
BMC933 
BMC934 
BMC935 
BMC936 
BMC937 
BMC938 
BMC939 
BMC940 
BMC941 
BMC942 
BMC944 
BMC945 
BMC946 
BMC948 
BMC949 
BMC950 
BMC951 
BMC953 
BMC955 
BMC956 
BMC958 
BMC961 
BMC962 
BMC963 
SL403D 
709C 
SN7490 

1.12 13 -25 26 -5C 
20p lep 18p 
12p 11p 10p 
12p 11p 10p 
12p 11p 10p 
12p 11p 10p 
12p 11p 10p 
12p 11p 10p 
25p 23p 21p 
25p 23p 21p 
12p 11p 10p 
12p 11p 10p 
20p lap lep 
12p 11p 10p 
20p 18p lep 
11p 10p 
20p lep 18p 
12p 11p 10p 
20p lep lep 
20p 23p 21p 
20p tep tep 
20p 18p lep 
20p lep lep 
12p 11p 10p 
12p 11p 10p 
11p 10p 9p 
12p 11p 10p 

£1.50 £1.40 £138 
25p 20e 15p 
85p 80p 55p 

Sp 

LOW COST DUAL IN LINE I.C. SOCKETS 
14 pin type at 15p each 

Now new low profile type. 16 pin type at lap each f 

BOOKS 
We have a large selection of Reference and Technical Books 
rn stock. 
These are just two of our popular lines: 
B.P.1. Transistors Equivalents and Substitutes 40p, this 
includes many thousands of British. U. S. A:. European ands 
C.V. equivalents. 

The 11iffe Radio Valve and Transistor Data Book, 9th 
Eamon 75p. Post & Packing 2 t p extra 
Characteristics of 3,000 valves and tubes, 4,500 Transistors. 
Diodes, Rectifiers and Integrated Circuits. 
Send for lists of these English publications. 

BUMPER BUNDLES 
These parcels contain all types of surplus electronic com- 
ponents, printed panels. switches. potentiometers, transistors 
and diodes, etc. 

2 LBS IN WEIGHT FOR £1 
Post and packing 25p 

#-I--1111--111k 
Please send me the FREE Bi- Pre -Pak Catalogue. 

'NAME 

ADDRESS 

IMINIMUM ORDER 50p CASH WITH ORDER PLEASE. , 
Add 10p post and packing per order. OVERSEAS ADD 

%EXTRA FOR POSTAGE. ------- 
EllPRE-P1AK LT DEPT. B, 222 -224 WEST ROAD, WESTCLIFF -ON -SEA, ESSEX 

TELEPHONE: SOUTHEND 101021 46344 
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2 HZ to 20 MHZ SOLID STATE BEAM SWITCH 
Completely assembled P.C. Board, ready to use on any 
standard commercial oscilloscope. Size 44" x 3 1". £9.25 
each. P & P 25p. Completely encased with attenuators and 

BNC connectors £25.00 each. 

20 HZ to 200KHZ SINE WAVE GENERATOR 
In four ranges. Wien bridge oscillator, thermistor stabilised, 
amplitude control. 3 V peak to peak. Completely assembled 
P.C. board, ready to use. 9 to 15 V supply required. £4.85 
each P & P 25p. SINE AND SQUARE WAVE version of 

above £6.85 each. P & P 25p. 

TRANSISTOR INVERTOR 
12V to 1.5 KV 2 MA AC. Size 11" x 21" x 

4 ". £2.95 each P & P 25p. 

STABILISED POWER UNIT 
for BC 221 Frequency meter. Slide -in and 

connect. £3.75 each. P & P 75p. 

MODERN INSTRUMENTS CASES 
All aluminium construction, etched chassis with removable blue vinyl cover 

Small case 

Size 4i" wide, 1÷" high, 41" deep 
with 2 position tilted hinged rust. 

95p each P & P 1 5p. 

Large case 

Size 8" wide, 3" high, 71" deep. 
Price £ 1.87 each P & P 25p. 

The advertised Beam Switch & Sine Wave Generator will fit the smaller case. 

LARGE RANGE OF 
OSCILLOSCOPES 
ALWAYS AVAILABLE 
WRITE FOR LISTS 

WOBBULATOR 
For displaying response of 10.7 MHZ (FM receiver I.F.'s) and 30 -40 MHZ 
(TV I.F. alignment). Requires 6.3V AC and any general purpose oscilloscope. 
Instructions supplied. Completely assembled P.C. Board. £9.00 each P & P 25p 

M I LFW EA LTD 
7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College) Tel.: Reading 582605/65916 
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ELECTRONIC ORGAN DIVIDER BOARDS built to 
high industrial /computer spec. 5 octave set £15. 
Complete with connection data and oscillator details. 

COPPER LAMINATE P.C. BOARD 
8 }x5 +x1/16 in. 121p sheet, 5 for 50p 
11 x 6} x 1/16 in. 15p sheet, 4 for 50p 
11 x 8 x 1/16 in 20p sheet, 3 for 50p 
Offcut pack (smallest 4 x 2 in.) 50p 300 sq. In. 
P &P single sheet 4p. Bargain packs 10p 

i 

SPEAKERS AND CABINETS 
E.M.I. 13 x 8 in. (10 watt) with two tweeters and cross- 

over 3/8/15 ohm models. £3.75. P.P. 25p. 

E.M.I. 13 x 8 in. base units (10 watt) 3/8/15 ohm 
models £2.25. P.P. 25p. 

E.M.I. 61 in. rnd. 10 watt Woofers. 8 ohm.1 3,000 gss 
£2.25. P.P. 150. 

E.M.I. 20 watt (13x8 in.) with single tweeter and 
"X- over" 20 Hz to 20,000 Hz. Ceramic magnet 
11,000gss. £8. P.P. 40p. 20 watt base unit only. £6. 
P.P. 40p. 

CABINETS for 13 x 8 In. speakers manufactured in 

1 in. teak -finished blockboard. Size 14 x 101 x 9 in. 
£5 ea. P.P. 40p. 

20W. CABINET. 18 x 11 x 10 in. £6. P.P. 50p. 

PRECISION A.C. MILLIVOLTMETER ( Solartron) 1-5m.v. 
to 15v: 60db to 20db. 9 ranges. Excellent condition. 
£22.50. P.P. £1.50. 

V.H.F. POWER TRANSISTORS TYPE PT4178D 
(2N4128). 24 watt 175 MHz. £1.50 ea. S.A.E. for spec. 

MINIATURE UNISELECTORS (A.E.I. 2203A.), 3 bank, 
12 position, non -bridging wipers. £425 ea. Brand new 
Complete with base. 

TEN TURN POTENTIOMETERS (Colvern) 5000 ohm' 
£1.50 complete with 10T dial. 

VACUUM PUMPS (Metrovac GS 24). Complete with 
} h.p. 240v. A.C. motor. New condition. £35. (S.A.E 
Literature.) 

PAINTON WINKLER SWITCHES. 1 pole 15 way 2 bank. 
(G.P. contacts and wipers) £125 ea. 

B ULK COMPONENT OFFER. Resistors,'Capacitors. All 
types and values. All new modern components. Over 500 
pieces £2. (Trial order 100pcs. 50p.) We are confident 
you will re -order 

B ERCO WIRE -WOUND POTS. New individually boxed. 
200 ohm 25 watt 50p: 725 ohm 50 watt 75p: 300 ohm 
100 watt £1 ea. 

HIGH -SPEED MAGNETIC 
COUNTERS. 4 digit (non reset) 24 
or 48v. (state which) 4 x 1 x 1 in. 
35p. P.P. 5p. 
5' digit (non reset) 6v. d.c. (21 x 
11 x 11 in.). 75p. P.P. 5p. 
3 digit (Reset) 48v. 4x 1 x 1 in. 
£1.75. P.P. 5p. 
5 digit (Reset) 12v. d.c. (21 x 2 x 1 in.). £3. P.P. 5p. 
6 digit (Reset) 12v. d.c. (2} x 2 x 1 in.) £3.50. P.P. 5p 

7 , 

HIGH CAPACITY ELECTROLYTICS 
2,200pf. 100v. (11 x 4in.) 60p. 3,1501f. 40v. (11 x 4in.) 
60p. 10,000µf. 25v. (11 x 41in.) 60p. 10,000µf. 100v. 
(21 x 4 }in.) £1. 12.000µf. 40v. (2 x 4in.) 75p. 16,000Nf 
16v. (2 x 4in.) 60p. 21,0004f. 40v. (2} x 4in.) £1. Post and 
packing 5p. 

LIGHT DIMMERS (2000 watt) Triac Controlled. 31 x 2 x 11 
in. £5.75 ea. P.P. 25p. 

TRANSFORMERS 
L.T. TRANSFORMER. (Shrouded) Prim. 200/250v. 
Sec. 20/40/60v. 2 amp. £2 ea. P.P. 40p. 
L.T. TRANSFORMER (CONSTANT VOLTAGE). 
Prim. 200/240v. Sec. 1.. 50v. at 2 amp. Sec. 2. 50v. at 
100 m/a O. P.P. 50p. 
L.T. TRANSFORMER. Prim. 240v. Sec. 0/25/50v. 
2 amp. £1.75. P.P. 25p. 
L.T. TRANSFORMER. Prim 220/240v. Sec. 13v. 
1.5 amp. 65p. P.P 15p. 
L.T. TRANFORMER. Prim. 115/240v. Sec. 10.5v. 
at 1 amp. c.t 28- 0 -28v. at 2 amp. shrouded type. £2. 
P.P. 40p 
2500 watt. ISOLATION TRANSFORMER (CON- 
STANT VOLTAGE). Prim. 190 -260v. 50Hz. Sec. 
230v. at 10.9 amps. £30. Carr. £2. 
H.D. STEP -DOWN TRANSFORMER. Prim. 200/240v 
Sec. 117v at 19.8 amps. (2,300 watt). £2250. Carr. £2 
H.T. TRANSFORMERS. Prim. 200/240v. Sec. 
300- 0 -300v. 80 ma. 6.3v. c.t. 2 amp. £1.50 P.P. 40p. 
350- 0 -350v. 60 m.a. 6.3v c.t. 2 amp. £1. P.P. 25p. 
STEP -DOWN TRANSFORMERS: Prim. 22/240v. 
Sec. 115v. Double wound 500w. £5. P.P. £1. 700w. 
(with filters) £10. P P. £1. 500w. (metal cased with 
socket output) and overload protection. £6.50. 
AUTO -WOUND. 75W £1. P.P. 25p. 300W. £1.50. 
P P. 50p 750W £6. P.P.£1. 
L.T. TRANSFORMER. Prim. 110/240v. Sec. 0/24/40v. 
1.5A. (Shrouded type). £1.50. P.P. 25p. 
HT /LT TRANSFORMER Prim. 240v. (tapped) Sec. 1 

500- 0 -500v. 150 m /a. Sec. 2 31v. 5 amp. £2.75 
P.P. 50p. 
HEAVY DUTY E.H.T. TRANSFORMER. Prim 
0/110/240v. Sec 1800v. 31 K.V.A. £28. Carr. £2 4K.V.A. 
model £33. Carr £2 

PRECISION CAPACITANCE JIGS. Beautifully made 
with Moore Wright Micrometer Gauge. Type 1. 18.6pf. to 
1,220pfEteeath t 9.5pf.to 11.5pf. £6 each. 
MULTICORE CABLE (P. V C.). 
6 core (6 colours) 3 screened, 14/0048. 15p. yd. 100 yds. 
£12.50. 
12 core (12 colours) 15p. yd. 100 yds. £12.50. 
24 core (24 colours) 20p. yd. 100 yds. £1750. 
30 core (15 colours) 22Ip. yd. 100 yds. £1850. 
34 core (17 colours) 25p. yd. 100 yds. f20. 
Minimum order 10 yds. 

TELEPHONE DIALS (New) £1 ea. 
RELAYS (G.P.O. '3000'). All types. Brand 
new from 371p ea. 10 up quotations only. 
EXTENSION TELEPHONES (Type 706) 
New /Boxed. £5. 50p. 
RATCHET RELAYS. (310 ohm) Various 
Types 8Sp. P P 5p. 
UNISELECTORS (Brand new) 25 -way 
75 ohm. 8 bank 1 wipe £325. 10 bank 
1 wipe £3.75. Other types from £2.25. 

i 

BLOWER FANS (Snail type) Type 1 : Housing dia. 31 in. 
Air outlet 11 x 1 in. £2.25. P.P. 25p. Type 2: Housing dia. 
6 In. Air outlet 21 x 21 ln. £4. P.P. 50p. Both types 115/ 
240v. A.C. (brand new). 

POT CORES LA1 /LA2 /LA3 50p each 

RELAYS 
SIEMENS /VARLEY PLUG -IN. Complete with transparent 

dust covers and bases. 2 pole c/o contacts 35p ea ; 6 make 
contacts 40p ea.; 4 pole c/o contacts 50p ea. 6- 12- 24-48v 
types in stock. 

12 VOLT H.D. RELAYS (3x2x1 in.) with 10 amp. silver 
contacts 2 pole c/o 40p ea.; 2 pole 3 way 40p. P.P. 5p 

24 VOLT H.D. RELAYS (2x2x1 in.) 10 amp. contacts. 
4 pole c /o. 40p ea. P.P. 5p. 

240v. A.C. RELAYS. (Plug -in type). 3 change -over 10 amp 
contacts. 75p (with base). P.P. 5p. 
SUB -MINIATURE REED RELAYS (1 in. x } in.) Wt. 
1 oz. 1 make 3/12v. 40p. ea. 

SILICON BRIDGES. 100 P.I.V. 1 amp. (IX Ix} in.) 30p. 
200 P.I.V. 2 amp. 60p. 
CIRCUIT BREAKERS (3 pole) 15 amp. Dorman B. Long 
'Loadmasters' f1 -50. P.P. 25p. 

PATTRICK & KINNIE 
191 LONDON ROAD ROMFORD ESSEX 

ROMFORD 44473 RM7 9DD i 

MARCONI SIGNAL GENERATOR TYPE TF -144G: Freq. 85 Kc /s- 
25 Mc /s in 8 ranges. Incremental: ±1 % at 1 Mc /s. Output: continuously 
variable 1 microvolt to 1 volt. Output Impedance: 1 microvolt to 100 milli- 
volts, 10 ohms 100mV - 1 volt - 52.5 ohms. Internal Modulation: 400 c/s 
sinewave 75 % depth. External Modulation: Direct or via internal ampli- 
fier. A.C. mains 200/250V, 40 -100 c /s. Consumption approx. 40 watts. 
Measurements 29 x 121 x 10 in. Second hand condition. £27.50 each, 
Carr. £1.50. 
SIGNAL GENERATOR TYPE 902: (P.R.D.). A portable, general - 
purpose, broadband, microwave signal generator designed for testing and 
maintenance of aircraft radio and radar receivers in the SHF band. The 
RF output level is regulated by a variable attenuator calibrated in dbm. 
The frequency dial is calibrated in Mc /s. Provision is made for external 
modulation. Power Supply -115V, ±10Z A.C., 50 c /s. Freq. -3650- 
7300 Mc /s. Internal Transmission -CW, Pulse, FM. External Trans- 
mission- Square Wave, Pulse. Power 0/put-0.2 milliwatts. 0/put 
Attenuator: -7 to -127 dbm. Load -50n. Price: £135 each + £2 carr. 
TEST SET TS -147C: Combined signal generator, frequency meter and 
power meter for 8500 -9600 Mc /s. CW or FM signals of known freq. and 
power or measurement of same. Signal Generator: 0/put -7 to -85 dbm. 
Transmission -FM, PM, CW. Sweep Rate -0 -6 Mc /s per microsec. 
Deviation -0-40 Mc /s per sec. Phase Range -3 -50 microsec. Pulse 
Repetition Rate -to 4000 pulses per sec. RF Trigger for Sawtooth Sweep - 
5 -500 watts peak. 0.2 -6 microsec. duration, 0.5 microsec pulse rise time. 
Video Trigger for Sawtooth Sweep- Positive polarity, 10 -50V peak. 
0.5 -20 microsec duration at 10 % max. amplitude, less than 0.5 microsec 
rise time between 90 % and 10 % max. amplitude points. Frequency Meter: 

Freq. 8470 -9360 Mc /s. Accuracy- +2.5 Mc /s per sec. absolute, +1.0 Mc /s 
per sec. for freq. increments of less than 60 Mc /s relative, ±1.0 Mc /s per 
sec. at 9310 Mc /s per sec. calibration point. Accuracy measured at 25° C 
and 60 humidity. Power Meter: Input: +7 to +30 dbm. Output -7 to 
-85 dbm. Price: £75 each + £1 carr. 
SIGNAL GENERATOR TS- 403B /U (or URM -61A): (Hewlett Packard). 
A portable, self -contained, general -purpose test equipment designed for 
use with radio and radar receivers and for other applications requiring 
small amounts of RF power such as measuring standing -wave ratios, 
antenna and transmission line characteristics, conversion gain, etc. Both 
the output freq. and power are indicated on direct -reading dials. 115V, 
AC, 50 c /s. Freq. -1800 -4000 Mc /s. CW, FM, Modulated Pulse -40 -4000 
pulses per sec. Pulse Width- 0.5 -10 microsecs. Timing -Undelayed or 
delayed from 3 -300 microsecs from external or internal pulse. 0/put- 
1 milliwatt max., 0 to -127 db variable. 0/put Impedance -5061. Price 
£120 used, excellent condition. Unused as new condition £150 +carr. £2. 
TS -382/U AUDIO OSCILLATOR: 20 to 200,000 c /s. in four ranges. 
Freq. meter check 60 c /s. and 400 c /s. Emission CW. 0/put voltage: 1 uy to 
10V ±3% in seven ranges. Power req. 115V AC single phase. Price £20 
each, used good condition. Unused condition £30 + carr. £1.50. 
CT150 Portable valve- tester suitable for testing a wide range of valves. 
Manufactured by Avo. £55 each + £2 carr. 
FREQUENCY METER BC -221: 125- 20,000 Kc /s, complete with original 
calibration charts. Checked out, working order. £18.50 + £1 carr.; 
OR BC -221 (as received from Ministry), good condition, less charts, 
£8.50 + £1. carr. 
CANADIAN HEADSET ASSEMBLY: Moving coil headphones 10052 
with chamois leather earmuffs. Small hand microphone complete with 
switch and moving coil insert. New condition, £2 each + 25p post. 
HEADSET ASSEMBLY TYPE NO. 10: Moving coil headphones and 
microphone. (Similar to above) new cond. £1.75 + 25p post; or second- 
hand cond. £1.25 + 25p post. 
HEADSET ASSEMBLY: with lightweight boom microphone. Good 
secondhand cond. £3 a pair, 25p post. 
DLR HEADPHONES: 2 x balanced armature earpieces. Low resistance. 
£1.50 a pair + 25p post. 
MOVING COIL INSERT: Ideal for small speakers or microphones. 
Box of 3 £1 + 23p post. 
HAND MICROPHONE: (recent design) with protective rubber mouth- 
piece. £2 + 25p post. 
NO. 16 HAND MICROPHONE: With carbon insert, lead and plug. 
£1 + 25p post. 
AR88 RECEIVER: List of spares, 5p. 
TELEPRINTER EQUIPMENT, REPERFORATORS, READERS, and 
AUTO TRANSMITTERS ETC. Send for list, Sp. 

If wishing to call at Stores, please telephone W MILLS 3 -B TRULOCK ROAD, LONDON, N11 OPG - 
for appointment. Phone:01 -808 9213 and Wilstead 605 (STD. 023 044) 
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MARCONI EQUIPMENT 
Type 388B Variable Attcnuator. £12.50 each. Carr. 60p. 
Type 388C Variable Attenuator. £15 each. Carr. 60p. 
TF -874A Moisture Meter. £28.50 each. Carr. £1. 
TF -899 Millivoltmeter. £2500 each. Carr. 75p. 
TF -934 Deviation Test Set, 2.5- 100MHz (can be extended up to 

500MHz on Harmonics). Dev. Range 0 -75KHz in modulation 
range 50Hz- 15KHz. 100/250V a.c. £45 each. £1.50 carr. 

TF- 1026/4 Frequency Meter. 2000- 4000MHz. £32.50 each. Carr. £1. 
TF- 1026/5 Frequency Meter. 1800- 2200MHz. £30.00 each. Carr. £1. 
TF- 1026/6 Frequency Meter. 3800- 4200MHz. £32.50 each. Carr. £1. 
TF- 1026/7 Frequency Meter. 1700- 2100MHz. £30.00 each. Carr. £1. 
TF -1091 Ph. Meter. £45.00 each. Carr. £1. 
TF- 1093/1 Ph. Meter. £48.00 each. Carr. £1. 
TF -1262 UHF Millivoltmeter. £5500 each. Carr. £1. 
TF -1263 Short Element Counter. 50-200 Bauds. £85.00 each. Carr. £1. 
TF -1264 Slotted Line Attenuator. £45.00 each. Post 60p. 
TF -1267 Heterodyne Frequency Meter. £8500 each. Carr. £1. 
TF -1274 VHF Bridge Oscillator. 30- 300MHz. £6500 each. Carr. £1. 
TF -1275 VHF Bridge Detector. £75.00 each. Carr. £1. 
TF -1300 Valvevoltmeter. £4000 each. Post 75p. 
TF -1303 Transistorised Power Unit. £25.00 each. Post 75p. 
TF- 1350/1 Power Unit. £20.00 each. Carr. £1. 
TF -1371 Wideband Millivoltmeter. £45.00 each. Carr. £1. 
TF -1377 Suppressed Zero Voltmeter. 0 -500V. £35.00 each. Carr. £1. 
TF -1434 2 Counter Range Extension Unit. £55.00 each. Carr. £1 

TM -5683 43DB Attenuator Unit. £20.00 each. Post 60p. 
TM -6017 Stand. £3.00 each. Post 60p. 
TM -6156 Attenuator 40DB. £20.00 each. Post 60p. 
TM -6183 Decoding Unit. £3000 each. Carr. £1. 
TM -6184 Numerical Display Unit. £15.00 each. Post 60p. 
TM -5691 Preamplifier. 3Hz- 100KHz. £15.00 each. Post 60p. 
TM -6600 Secondary Pulse Generator. £15.00 each. Post 60p. 
TM -6629 Signal Compressor. £25.00 each. Carr. £1. 
TM- 6899/1 Assembly Unit. £6.00 each. Post 60p. 
6076A Deviation Test Set. 65- 75MHz. £75.00 each. Carr. £1. 

CT.52 MINIATURE OSCILLOSCOPE: Portable. Operates from 115V or 
250V 50- 60c /s; or 180V 500c /s. A small compact tropicalised instrument 
designed to meet requirements of radar and communication engineers and 
general electronic service. Measures 9 in. x 8 in. x 61in. Time base lOc;s- 
40Kc/s. Y plate sensitivity 40V per cm. Tube 21in. Frequency compensated 
amplifier up to 38dB gain. Bandwidth up to 1 Mc /s. Single sweep facilities. 
Complete with test leads, metal transit case. As new £27.50 each. Carr. £1. 
POLARAD MSG -3 MICROWAVE SIGNAL GENERATOR: 4.5 -8GHz. 
Internal pulse and squarewave modulation. £185 each, carr. £1.50. 
POLARAD MSG MICROWAVE SIGNAL GENERATOR: 12.4 - 
17.5GHz. £225 each, carr. £1.50. 
POLARAD KLYSTRON POWER SUPPLY Model KXB: Input 240V 
a.c. 50- 60c /s. £55 each. Carr. £2. 
TS- 45 /APM3 "X" BAND SIGNAL GENERATOR (and transmitter 
output power and frequency meter): 8.7- 9.5GHz. Accuracy ±2MHz. 
115V a.c. £25 each, carr. £1. 

USM -24C OSCILLOSCOPE: 3 in. oscilloscope with 2c /s to 10Mc /s 
vertical response, and 8c /s to 800Kc /s horizontal response. Sensitivity 50 mv. 
rms /inch. Triggered sweep, built -in trigger pulses and markers. Mains input 
115V, 50c /s. Complete with all leads, probes and circuit diagram. £42.50 
each, carr. £2. 
SIGNAL GENERATOR TS- 497B /URR: (Boonton). Freq. 2 -400 Mc/s in 
6 bands. Internal Mod. 400 or 1000 c/s per sec. External Mod. 50 to 10,000 c/s 
per sec. External PM. Percent Mod. 0 -30 for sine wave. Am or Pulse Carrier. 
0/put Voltage 0.1- 100,000 microvolts cont. variable. Impedance 50n. 
Price: £85 each + £1.50 carr. 
FREQUENCY METER TS -74 (same TS -174): Heterodyne crystal con- 
trolled. Freq. 20 -280 Mc /s. Accuracy .05%. Sensitivity 20 mV. Internal Mod. 
at 1000 c /s. Power Supply- batteries 6V and 135V. Complete with calibration 
book. (Manufactured for M.O.D. by Telemax. "As new" in cartons.) £75 each. 
l.ully stabilised Power Supply available at extra cost £7.50 each. Carr £1.50. 
CT.54 VALVE VOLTMETER: Portable battery operated. In strong metal 
case with full operating instructions. 2.4V -480V. A.C. or D.C. in 6 Ranges, 
10 to IOMegI) in 5 Ranges. Indicated on 4in. scale meter. Complete with 
probe, excellent condition. £12.50, carr. 75p. 
CT.381 FREQUENCY SWEEP SIGNAL GENERATOR: 85Kc /s- 30Mc /s 
and response curve indicator with 6in. CRT tube and separate power supply. 
Fully stabilised. Price on requesr. 

TRANSFORMER HV: 228V input 19,500 -0- 19,500 4.5KVA, Wt. 220 lbs. 
£30 each. Carr. £4. 
MODULATOR UNIT: complete with transformer and 2 x 807 valves mounted 
in 19 in. chassis x 8 in. high x 8 in. deep. £4.50 secondhand cond., or £6.50 
new cond. Carriage £1. 
RF UNIT: suitable for use with the above unit. Complete with 2 x 3E29 valves. 
Ideal for conversion to 4 metres. £5 secondhand cond., or £7.50 new cond. 
Carriage £1. 
CONDENSERS: 30 mfd 600 v wkg. d.c., £3.50 each, post 50p. 15 mfd 330 v a.c., 
wkg., 75p each, post 25p. 10 mfd 600 v. 43p each, 25p post. 8 mfd 2500 v. £5 
each, carr. 63p. 8 mfd 600 v. 43p each, post 15p. 8 mfd. 1% 300 v. D.C. £1.25, 
post 25p, 4 mfd 3000 v. wkg. £3 each, post 37p. 4 mfd 2000 v. £2 each, post 25p. 
4 mfd 600 v., 2 for £1. 0.25 mfd, 2Kv, 20p each, post 10p. 0.01 mfd MICA 2.5Kv, 
£1 for 5, post 10p. Capacitor 0.125 mfd, 27,000 v. wkg. £3.75 each, 50p post. 
2.25 mfd 25 Kv. wkg. £20 each, £3 carr. 
CONTROL PANEL: 230 v. A.C., 24 v. D.C. nR 2 amps, £2.50 each, carr. 75p. 
OHMITE VARIABLE RESISTOR: 5 ohms, 51 amps; or 40 ohms at 2.6 amps; 
500 ohms, 0.55 amps. Price (either type) £2 each, 30p post each. 
TX DRIVER UNIT: Freq. 100 -156 Mc /s. Valves 3 x 3C24's; complete with 
filament transformer 230 v. A.C. Mounted in 19in. panel, £4.50 each, carr. 75p. 

POWER SUPPLY UNIT PN -12A: 230V a.c. input 50 -60 c /s. 513V and 1025V 
420 mA output. With 2 smoothing chokes 9H, 2 Capacitors, 10Mfd 1500V and 
lOMfd 600V. Filament Transformer 230V a.c. input. 4 Rectifying Valves type 5Z3. 
2 x 5V windings @ 3 Amps each, and 5V @ 6 Amp and 4V 4, 0.25 Amp. Mounted 
on steel base 19 "Wx11 "Hx14 "D. (All connections at the rear.) Excellent condition 
£6.50 each, carr. £1. 
AUTO TRANSFORMER: 230 -115V, 50- 60c /s, 1000 watts, mounted in a strong 
steel case 5" x 61" x 7 ". Bitumen impregnated. £7 each, Carr. 75p. 230 -115V, 
50- 60c /s, 500 watts. 7" x 5" x 5 ". Mounted in steel ventilated case. £4.00 each, 
Carr. 75p. 
MODULATOR UNIT: 50 watt. oart of BC -640, complete with 2 x 811 valves, 
microphone and modulator transformers etc. £7.50 each, 75p cart. 

CATHODE RAY TUBE UNIT: With 3in. tube, Type 3EG1 ;CV1526) colour 
green, medium persistence complete with nu -metal screen, £3.50 each, post 50p. 

TS 622 /URM 44 SIGNAL GENERATOR: Freq. range -7 to 11 GHz. 0/put 
-10 to -127 dbm; CW, FM, Pulse. Direct reading. 115V, 50 c /s. £185.00 each 

plus £2.00 carriage. 

APN -1 INDICATOR METER, 270° Movement. Ideal for making rev. counter. 
£1.25, post 30p. 
VARIABLE POWER UNIT: Complete with Zenith variac 0- 230V.. 9 amps.. 
21 in. scale meter reading 0 -250V. Unit is mounted in 19 in. rack. £15 each, 
£1.50p carr. 

AIRCRAFT SOLENOID UNIT S.P.S.T.: 24V, 200 Amps, £2 each, 30p post. 

DECADE RESISTOR SWITCH: 0.1 ohm per step. 10 positions. 3 Gang, each, 
0.9 ohms. Tolerance ± 1% £3 each, 25p post. 90 ohms per step. 10 positions, 
total value 900 ohms. 3 Gang. Tolerance -t 1% £3.50 each, post 30p. 
CRYSTAL TEST SET TYPE 193: Used for checking crystals in freq. range 
3000- 10,000Kc /s. Mains 230V, 50c /s. Measures crystal current under oscillatory 
conditions and the equivalent parallel resistance. Crystal freq. can be tested in 
conjunction with a freq. meter. £12.50 each, £1 carr. 

VARIAC TRANSFORMERS: Input 115V, output 0 -135V at 2 Amps. £3 each 
75p post. Input 115V, output 135V at 5 Amps. £5 each, 75p post. 

RACK CABINETS: (totally enclosed) for Std. 19 in. Panels. Size 6 ft. high x 21 
in. wide x 16 in. deep, with rear door. Lis each, £2.50 Carr. OR 4 ft. high x 23 
in. wide x 19 in. deep, with rear door. £8.so each, £2 Carr. 

FUEL INDICATOR Type 113R: 24V complete with 2 magnetic counters 
0 -9999, with locking and reset controls mounted in 3in. diameter case. Price £2 
each, 30p post. 
MARCONI DERIVATIVE TEST SET OA -1259: This unit has been designed 
primarily for testing the linearity of modulator /demodulator equipment used in 
UHF radio links. The unit mainly consists of a Sweep Generator Unit (TF- 1260), a 
Cathode -Ray -Tube Unit (TF -1261) and associated stabilised power supplies. 
Further details on request. Secondhand, excellent cond. £225 each. Carr. £2. 

MARCONI TF -1234 UHF RECEIVER: Suitable for testing the RF stages of 
radio link equipment. A superheterodyne receiver tunable from 1700- 2300MHz. 
Complete with power supply. Secondhand, excellent cond. £175 each. Carr. £2. 

TS- 418/URM49 SIGNAL GENERATOR: Covers 400- 1000MHz range. CW 
Pulse or AM emission. Power Range 0 -120 dbm. £125 each. Carr. £1.50. 

TN /130 /APR.9 UHF TUNING UNIT: Freq. 4300- 7350MHz. IF Output 
160MHz with bandwidth of 20MHz and is electrically tuned by a d.c. reversible 
motor. £27.50 each. Carr. £1. 

APR -4 AM RADIO RECEIVER: 90- 1000MHz. This receiver is suitable for 
monitoring and measuring frequencies as well as relative signal strength. Power 
Supply 115V 50c /s. £100 each. Carr. £2. 

R -361 RECEIVER: 225- 400MHz. 1 preset channel crystal controlled. Super- 
heterodyne, voice and CW. 230V 50c /s input. £35 each. Carr. £1.50. 

TS -130 TEST SET: Complete with RF Probe type 1019 Freq. 0.9 -12 5KHz, and 
RF Probe type 1020 Freq. 0.3 -1KHz. Also slotted line attenuator 1M -34/U. Freq. 
0.3 -4KHz; and connectors. £45 each. £1 carr. 

CLASS "D" WAVEMETER NO. 2: Crystal controlled heterodyne frequency 
meter covering 2 -8MHz. Power supply 6V d.c. Good secondhand cond. £7.50 each. 
Post 60p. 

RCA TE -149 HETERODYNE WAVEMETER: V -cut, 1MHz crystal (0.005 %). 
Accuracy better than 0.02 %,. Dial directly calibrated every 1KHz from 2.5 -5MHz. 
Useful harmonics up to 20MHz. Provision for fitting internal dry batteries. "As 
new" complete with Manual and Spares. £14 each. Carr. 75p. 

POWER UNIT TYPE 24: (for R.216 Receiver) A.C. operated 100 -125V or 
200 -250V, 50c /s: "As new" £10 each. Carr. 75p. 

FILTER VARIABLE BAND PASS NO. 1: Dual channel unit, each channel has 
variable slot frequency of 500- 900Hz, 1200- 1600Hz and band pass facility. 600£) 
input /output, monitor input and high impedance output jacks. Standard rack 
mounting 31in. deep panel. Mains operation 200 -250V 50c /s. "As new" £6.50 each. 
Carr. 75p. 
ROTARY INVERTERS: TYPE PE.218E -input 24 -28V d.c., 80 Amps. 
4,800 rpm. Output 115V a.c. 13 Amp 400 c /s. 1 Ph. P.F.9. £17.50 each. Carr. £1.50. 
TYPE 8A -Input 24V d.c., Output 115V a.c. 3 Ph. 1.8 Amps. 400 c /s. £7.50 
each. 75p post. 
POWER SUPPLY: 230V a.c. input; 3000V @ 2.5mA; 4v (a, 1 Amp, 300 -0 -300 
200mA; 6V Qa 7 Amp; 6V Q 3 Amp. With smoothing capacitors etc. £10.00 each. 
£1.50 carr. 

GEARED MOTOR: 24c. D.C., current 150mA, output 1 rpm, £1.50 each, 
30p post. ASSEMBLY UNIT with Letcherbar Tuning Mechanism and 
potentiometer, 3 rpm, £2 each 30p post. SYNCHROS: and other special 
purpose motors available. List 3p. 
ACTUATOR UNIT: With 115V d.c. geared motor; o /put 12.5 rpm; torque 
16 ins. oz; reversible; microswitches and potentiometer. £3.50 ea. -f- 40p post. 

DALMOTORS: 24 -28V d.c. at 45 Amps, 750 watts (approx. lhp) 12,000rpm. 
£5 each, 60p post. 
GEARED MOTOR: 28V d.c. 150 rpm (suitable for opening garage doors). 
£4 each, 60p post. 
MOTOR: 240V single phase, 2,400 rpm. 1/40 H.P. approx. Price £1.75 each, 
30p post. 

CALLERS BY TELEPHONE 
APPOINTMENT ONLY W. MILLS 

3 -B TRULOCK ROAD, LONDON, N11 OPG 

Phone: 01-808 9213 and 

WILSTEAD 605 (STD. 023 044) 
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TELEPRINTER EQUIPMENT LIMITED 
Sales ... Rentals ... New ... Refurbished ... Installation . . . 

Maintenance ... Overhauls ... Spare Parts ... Prompt Deliveries 

TELEPRINTERS Models 7B, 54, 75, 444 
PERFORATORS 7PN, 85/86, PR75, 25 
TAPE READERS 6S4, 6S5, 6S6, 6S6M, 92, 35, 71, 72, 74 
HIGH -SPEED TAPE WINDERS 80 -0 -80V POWER SUPPLY UNITS, etc. 

TELEPRINTERS 15, 19, 20, 28, 32, 33, 35 

TELETYPE CORP. all configurations 
EQUIPMENT PERFORATORS 14, 19, 28 LPR, RECEIVE & MONITOR GROUP CABINETS 

TAPE TRANSMITTERS 14, 20, 28 LBXD & LXD TRANSMIT GROUPS, etc. 

TELEPRINTERS T100 and T -68 in various configurations 
PERFORATORS T -LOCH 12, T -LOCH 15, A, B, D & F, etc. 

KLEINSCHMIDT, OLIVETTI, LORENZ, COCQUELET, BRITISH, AMERICAN. 
CONTINENTAL, ARABIC and other layouts, 5 -8 track. 

SOLID STATE MOTOR CONTROLS, MODEM INTERFACE UNITS, TARRIFF J 

SPECIAL INTERFACE UNITS, TEST EQUIPMENT, COMPUTER INTERFACE UNITS, DEC. 

EQUIPMENT PDP8 and others. SILENCE COVERS AND CABINETS, TELEPRINTER TABLES, 

SIGNALLING RECTIFIERS AND CONVERTORS, TAPE HOLDERS. 
WW -089 FOR FURTHER DETAILS 

CREED EQUIPMENT 

SIEMENS 
EQUIPMENT 

OTHER 
EQUIPMENT 

COMMUNICATION ACCESSORIES & EQUIPMENT 
LIMITED 

G.P:O. TYPE COMPONENTS FOR PROMPT DELIVERY 

JACK PLUGS -201, 310, 316, 309, 404, 420, 609, 610, 1603 - 3201 

JACK STRIPS -310, 320, 510, 520, 810 
JACK SOCKETS -300, 500, 800, B3 and B6 mountings, 19, 84A and 95A 
PATCH PANELS & RACKS -made to specifications 
LAMPS, SWITCHBOARD NO. 2, BALLAST PO 11, LAMP STRIPS, 10 -way PO 19, 20 -way PO 17, Lamp Caps, 

Holder No. 12 
CORDS (PATCHING & SWITCHBOARD) -made to specifications 
TERMINAL BLOCKS (DISTRIBUTION) -20 -way up to 250 -way 
LOW PASS FILTERS -type 4B and PANELS, TELEGRAPH 71 (15 x 4B) 
POLARISED TELEGRAPH RELAYS AND UNISELECTORS- various types and manufactures both P.O. and 

miniature 
LINE TRANSFORMERS /RETARDATION COILS -type 48A, 48H, 49H, 149H, 3/16, 3/216, 3/48A, 3/43A, 48J, etc. 

FUSE & PROTECTOR MOUNTINGS -8064 A/B 4028, H15B, H40 and individual 1/ 

COILS -39A, 40A, 40E, etc. 
P.O. -TYPE KEYS -1000 and PLUNGER TYPES 228, 279, etc. 
EQUIPMENT RACKS AND CONSOLES -made to specifications 
RELAY ADJUSTING TOOLS, TOOL BAGS FOR MECHANICS, TENSION GAUGES, ARMATURE ADJUSTERS 

SPRING BENDERS ETC. VARIOUS SWITCHBOARD EQUIPMENT. 
WW -090 FOR FURTHER DETAILS 

MORSE EQUIPMENT LIMITED 
The GNT Range of Automatic Morse Equipment is now manufactured in the U.K. and comprises complete equipment 

for Morse Training Schools and for Automatic Morse Transmission. Models available include: 

KEYBOARD PERFORATORS for offline tape preparation 
AUTOMATIC TAPE TRANSMITTERS with speeds up to 250 w.p.m. 
MORSEINKERS specially designed for training, producing dots and dashes on tape 

HEAVY DUTY MORSE KEYS 
UNDULATORS for automatic record and W/T signals up to 300 w.p.m. 
CODE CONVERTERS converting from 5 -unit tape to Morse and vice versa 

MORSE REPERFORATORS operating up to 200 w.p.m. 
TONE GENERATORS and all Students' requirements 
CREED, MORSE EQUIPMENT, PERFORATORS, REPERFORATORS, TRANS- 

MITTERS, PRINTERS, MARCONI UG6 UNDULATORS, BUZZERS, ALDIS 

LAMPS, etc. 
WW -091 FOR FURTHER DETAILS 

77 AKEMAN STREET, TRING, HERTS., U.K. 
Telephone: Tring 3476/8, STD: 0442 -82 Telex 82362, Answerback: Batelcom Tring 
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G. F. MILWARD 

ELECTRONIC COMPONENTS 
Wholesale/Retail : ' 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021- 3272339 

Special Offer !!! 
MULLARD ELECTROLYTIC 

071 and 072 Series 
Working Max. Ripple 
Voltage Capacitance Current 

Type No. Vdc. uF at 50 °c Weight Price 

CAPACITORS 
Working Max. Ripple 
Voltage Capacitance Current 

Type No. Vdc. uF at 50 °c Weight Price 

072 17342 40 34003 + 400 9.1 amps 3 }oz 37p 
072 17502 40 5000 + 5000 12.0 amps 4 }oz 49p 
071 18681 63 680 2.1 amps 1oz 15p 
072 18172 63 1650 + 1650 7.8 amps boz 37p 

106 and 107 Series 
106 15103 16 10000 7 amps 2 1oz 85p 
106 18223 25 22000 17 amps 10oz E112 
106 17103 4b 10000 12 amps 7 }oz 94p 
106 18153 63 15000 28 amps 18oz £1.79 
107 10222 100 2200 10 amps 5loz 74p 

order and include appropriate postage. 

071 15332 16 3300 2.4 amps 1oz 15p 
071 15472 16 4700 3.9 amps 1oz 17p 
071 15682 16 6800 5.8 amps 14oz 22p 
071 15103 16 10000 7.9 amps 2;oz 27p 
072 15752 16 7500 + 7500 10.5 amps 3oz 37p 
072 15113 16 11000 + 11000 13.8 amps 4 }oz 49p 
071 16222 25 2200 2.2 amps 1oz 15p 
071 16472 25 4700 5.4 amps liez 22p 
072 18502 25 5000 + 5000 9.6 amps 31oz 37p 
072 16752 25 1500 + 7500 12.6 amps 4 }oz 49p 

A further 10% discount on lots of 100 of any one type. Please calculate the weight of your 

RECTIFIERS 1N4007 1200 peak volts, 30 
amps peakcurrent, 1 amp mean current. 100 
for £7.50, 1,000 £50. 

ELECTROLYTIC CAPACITORS 
2,000µt 25 volt Rev. .. .. .. 25p 
1,00011170 volt .. .. .. .. 35p 
10,0001t 35 volt .. .. .. .. 50p 
10,000µf 25 volt .. .. .. .. 35p 
601.1f -1-200j.11300 volt .. .. .. 30p 
1011í 6 volt .. .. .. .. 2p 
10µf 25 volt .. .. .. .. 4p 
16µf 250 volt .. .. .. .. tp 
32µf 275 volt Sp 
Miniature type. Both wires same end. 
51.f 10 volt 

30µf 10 volt .. .. .. í3p each 
501.f 10 voit .. .. .. 
220µf 25 volt .. .. .. 

AXIAL LEADS 
250µf 25 volt 
500µf 25 volt 
1,000pí 25 volt 
2,000µf 25 volt 
2,500µf 50 volt 
400µi 40 volt 
125µi 4 volt 
400uf 64 volt 
320µt 10 volt 

164ii 16 volt 
320µt 2.5 volt 
125µf 4 volt 

13p 
tep 
25p 
30p 
20p 

3p each 

TANTALUM CAPACITORS 
Bottelai offer to clear 1-5p each; 50p dozen; £3 50 per 100. 
0.047µf 20 volt 0-15)1135 volt 2.71.0 15 volt 
0.056µf 50 volt 0211f 50 volt 2.7µf 35 volt 
0033µf 20 volt 033111 50 volt 2.71.f 50 volt 
0.056p150 volt 0.39111 35 volt 3Ouf 12 volt 
0.06801 35 volt 0.471.f 50 volt 3311115 volt 
0.068µf 50 volt 0.64;135 volt 4.7µf 35 volt 
0.07µf 20 volt 0'68µf 50 volt 5.641 6 volt 
0121t 35 volt 1510 20 volt 5441135 volt 

5.0µf 50 voit 
6.8µt 20 volt 
6.8µf 50 volt 
6.8µf 75 volli 
12µf 50 voit 
22µf 15 volt 
2211175 vollt 
18g135 vollt 

274120 volt 
27u135 volt 
47µf 50 volt 
5E31115 volt 
56µf 20 volt 
82µ0 20 volt 

150µf 6 volt 
27011t 6 volt 

NEWI NEW! NEWI NEW! 
An aerosol spray providing a convenient means of producing any number of copies of a 
printed circuit both simply and quickly. 
Method; Spray copper laminate board with light sensitive spray. Cover with transparent film 
upon which circuit has been drawn. Expose to light. (No need to use ultra -violet.) Spray with 
developer, rinse and etch in normal manner. 
Light sensitive aerosol spray .. .. .. .. .. .. .. £1.00 plus 
Developer and Etchant .. .. .. .. .. .. .. .. Sop postage 

NEWER THAN NEW!!! 
Fibre Glass Board pre -treated with Tight- sensitive lacquer 
prototype printed circuits within five minutes. 
75mm x 100mm .. 

150mm X 100mm .. .. 
150mm X 200mm .. 
Epoxy-Resin 
75mm X 100mm .. .. .. .. .. .. 

100mm X 150mm .. .. .. .. .. 
150mm X 200mm .. 
Plain Fibre Glass Board, copper -clad one side 
290mm x 175mm - 

Bakelite Laminate Board. 1.57mm thick 
1 sq. foot .. .. .. .. .. 

enabling you to produce 

.. 33p 

.. 66P 
.. £1.32 

.. 22p 

.. 44p 

.. 88p 

.. 45p 

.. Up 

ERIE MONOLITHIC CERAMIC 
CAPACITORS 
3p each; 24p dozen; £175 per 100 

15pf 330pf 2,700pf 19,000p1 
2201 470pf 3,300pf 22,0000 
33p1 560pf 4,700pf 33,0000f 
399f 620pí 6,800µf 47,000pí 
47pf 68001 8,200pf 68,000pí 
689f 1,0000 8,500pf 

1009f 1,500pí 10,00091 
2209f 2,200pí 15,0009f 

VEROBOARD 

MULLARD POLYESTER 
CAPACITORS 
500,000 IN STOCK!!! 
.001µf 0018µf 00561.11 01514 
00121.f 0022µf 01111 .033111 
.00150 0027;0 012µf 082µ1 
20p dozen; 75p -100; 45- 1,000; £40. 10,000. 
15µf 220 391.f .82uí 
t8uf lauf 

20p dozen; E1 -100; EBS0- 1,000; 450- 10,000 

2 }in X lin x 015in Sp 510 X 3 }In X µ í51n 280 3 }In X 3 }In X Olin Up 
3 In X 2 In x µ.151n 180 171n X P In X 0151n 550 5ín X 2 }In x Olin 23p 
3 Inx3Inx0.15In 20p 1TInx3InxSlain 710 5ín x3In X 0.11n 211p 
5in X 2 }in x 0.15ín 20p Min x 2 }In x 0.11n 21p 
Spot Face Cutter 38p. Pin Insert Tool 48p. Terminal Pins (0.1 or 0.15) 36 for 111p. Special 
Offer Pack consisting of 5 2 1In x lin boards and a Spot Face Cutter -Sep. "ODDS & 
ENDS " -IP st,. in. 
RECORD PLAYER CARTRIDGES. Well below normal priced 
GOLDRING G850 Magnetic Stereo Cartridges, Diamond Needle, 4175. ACOS 101(Com- 
psiibie, Crystal) 75p. ACOS GP 9113 (Compatible, Crystal) El. ACOS GP 93/1 (Stereo, 
Crystal, Sapphire) £1ß5. ACOS GP 9311D (Stereo, Crystal, Diamond) £1.63. ACOS 
GP 9411 (Stereo, Ceramic, Sapphire) E130. ACOS GP 941113 (Stereo, Ceramic, Diamond) 
£1.99. ACOS GP 9511 (Stereo, Crystal with two L.P./Stereo needles) E1.25. 

TRANSISTORS AND INTEGRATED CIRCUITS 
Output Transistors Field Effect Transistors 

BD 112 .. .. .. 25p BFW 12113114 .. .. .. 25p 
OC 36 .. .. .. .. 50p Micro -miniature N.P.N. BD 145 .. .. .. 25p BFS 18R .. .. .. í0P 

L D A 400140314501452 .. 10p 
Infrared Transmitters 

COY 11A .. .. .. .. £4 
COY 12A .. £10 

Light- sensitive Trans. 
OCP 70 20p 

Complementary Drivers, 2 watt (per 
matched pair) 

DW 6618ír) (9 .. .. 30p 
TBA 500 Luminance I.C. .. .. £1 
TBA 510 Chrominance I.C. .. .. £1 
FEO 101 64bit Memory.. .. .. £1 
7400 .. .. .. 

.. £5 7401 .. .. .. 12p 

Microwave Mixer 
7410 .. .. . 12p 

CL 7331 .. 
7440 .. .. .. 12p 
7440 .. .. .. 120 
7453 .. .. .. 12p 
7470 .. .. .. 24p 
7472 .. .. .. 24p 
7473 .. .. .. 32p 
7474 .. .. 32p 
7482 .. .. .. 88p 

Small Signal N.P.N. 
BC 108 .. .. .. 
BC 109 .. .. .. 

.. t0p 
10p 

.. 10p 

Transmitting Types 
BFR 64 .. .. .. .. .. E1 
BLY 89A .. .. .. .. .. ES 
BLY 93A .. .. . £9 

Microwave Varactor Diodes 
BXY 27128132135136137138139140141 .. £1 

Microwave Detector 
CAY 10 .. .. 

Microwave Gunn Effect Oscillator 
CL 8370 .. .. .. .. .. £10 
CL 8380 .. .. .. .. .. £10 
CL 8390 .. .. .. .. .. £10 
CL 8470 .. .. .. .. .. £40 

Microwave Tunnel Diodes 
AEY 13 .. .. .. 
AEY 16 .. .. .. 

.. £S 

. £10 

R.F. Transistors 
BF 180 .. 
BF 194 .. 
AF 124 .. 

.. 2µp 
. 10p 

20P 

7483 
7490 
7491 
7492 
7493 
7495 
5400 
6404 

.. 78p 

.. 58p 
58p 
69p 

.. 10p 

.. 10p 

100 =. -; WATT RESISTORS 

1 CAPACITORS 
100 DIODES 

1 1 .A.RD5 CUTTER 

50 SQ. INS. "ODD PIECES" 
VERO 

20 ASSORTED UNUSED 

ED i TRANSISTORS 
BC108 ETC. 

£1 6 COMPUTER PANELS i D ODES NTRANS STO RS, 
INDUCTORS, RESISTORS 
& CAPACITORS 

I 
PACK No. 1 

I 
PACK No. 3 I PACK No. 5 I PACK No. 7 

el i CAPACITORS 
100 POLYSTYRENE 
CAPACITORS 

1 i CAPACITORS 
50 MULLARD POLYESTER 
CAPACITORS 

TA1 KIT i 1S TRANSISTORISED 
SIGNAL INJECTOR KIT 

7 
(ASSORTED TYPES) 

I PACK No. 2 I PACK No. 4 I PACK No. 6 I PACK No. 8 

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 15p. 
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SOLARTRON EQUIPMENT 
TFA CARRIER CONVERTOR JX614 £35. 

2 PHASE LF OSCILLATOR BO 567 £35. 

CALIBRATOR AT 203 £15. 

VSWR INDICATOR CO 512 £30. 

PULSE GENERATOR OPS 100C Good condition 
£12. Exceptional £16. 

LOW FREQUENCY DECADE OSCILLATOR 
103 -2A £35. 
TFA REFERENCE RESOLVER JX 746 £35. 

LOW FREQUENCY DECADE OSCILLATOR 
05103 £30. 
RESOLVED COMPONENT INDICATOR VP250 
£30. 
RESOLVED COMPONENT INDICATOR VP253 
£35. 
LABORATORY AMPLIFIER AWS51A £1250 . 

LF PHASE SENSITIVE VOLTMETER VP253 £35. 

LF PHASE SENSITIVE VOLTMETER VP253 -2A 
£40. 
KLYSTRON POWER SUPPLY AS562 £25. 

DIGITAL VOLTMETERS LM 1420 -2 £120. 
LM 1440 -3 £150. LM 1010 -2 £50. 
PULSE GENERATOR GO 1005 £45. 
Carriage on all above items 61.50. 

DIGITEC VOLTMETER 4 digit read out. 100MV DC FSD 

Size 7 x 6 x 4 in. 240V input. £450 ea. P. & P. 50p 

WAYNE KERR VHF ADMITTANCE BRIDGE B 801 

£65 ea. Carr. 61.50. 

COSSOR MOTORISED SCOPE CAMERAS with 
1,000 ft. of film. Complete £15 ea. Carr. £1 .25. 
As above, rnanual operation with film £10 ea. P. & P. Cl .25. 

MAGNETIC TAPE 1 in. 2400 ft. reel. NAB centres' 
Used but good condition. £2,50 per reel P. & P. 50p' 

TEKTRONIX 
RM 17 10 MHz oscilloscopes £225. 
Brand New RM 503 £250. 
545A Frame £300. 
CA Plug -in £85. 
L Plug -in £50. 
524AD Oscilloscope £135 
109 Pulse Generator £30. 
181 Time Marker £55. 
1S1 Sampling unit £350. 

HEWLETT PACKARD 
431 B £85. 200CD £45 
400D £45. 430C £45. 
8733B Pin Modulator, Brand new £150. 
OLD MODEL 10MHz Frequency Counter 
order 240V Mains input. £25 ea. Carr. £1.50, 

Good 

MARCONI TF 867 GENERATOR £135. Carr. £2.00 
MARCONI TF 1300 VALVE VOLTMETER. As new 
£30 ea. Carr. Cl .50. 
BERKELEY 40MHz FREQUENCY COUNTER. 
Standard main input £35. Carr. £2.00. 
RACAL SA 20 FREQUENCY COUNTER £17. 
Carr. Cl .25. 
VARIACS. 20, 15 and 8 amps. All quality brands £1 per 
amp plus carriage. 

TELONIC Plug -in Modules. L7M- VR2M- LA1 /M. 
ALL FOR £125 -or £50 each. 

HONEYWELL RECORDER. Electronik 15 £225. 
Others include Electroflow; Speedomax G; Cambridge 
between £10 and £60. Write or call. 

SERVOMEX Stab. Supply 3 -30V. 0/40 Amps. £75. 
Carr. £3. 

ROBAND T112 0 -50V. 0 -10 amps. £45. Carr. £3. 

ADVANCE PP2. 0 -50V. 0 -10 amps. £45. Carr. E3. 

SOLARTRON True RMS Voltmeter VM 1484 £45. 
Carr. Cl .25. 

MUIRHEAD PAMETRADA Wave Analyser D 489EM. 
In excellent condition £185 

CITENCO MOTORS. 4 rpm 24 oz. in. Type CR12 
AC -DC Reversible. 110/240 volts. Brand new boxed. 
£3.50 ea. P. & P. 37p. 
Large quantity new spares for above type motor. Bulk Sale 
only. 

We have large stocks of SCOPE TUBES -some types which 
are impossible to obtain or very expensive. We may have an 
equivalent or can offer an alternative. S.A.E., please. 

We stock large quantity of PAPER CAPACITORS, eg 8 mfd 
1250V; 0.5 mfd 10KV ; 125 mfd 3-5KV Rapid Discharge. 
Write for details. 

MARCONI 
FREQUENCY COUNTER TF1345.10MHz. Complete 
in good condition but requires some attention. 
With manual £25. Carr. £1.50. 

GENERATOR TF801 B /3 /S. As new condition £175. 
Used but good order £140. 

SPECTRUM ANALYSER TF 1094/3 with LF Unit. 
As new £800. 

TF1094. Old Model £125. 21 days delivery from order. 
Further information on request. 

TV Sweep Generator. Complete with display £65. 
Carr. £1 .50. 

Low Capacitance Bridge TF 1342 £25. Carr. £1 .50. 

Pulse Generator TF 675F £15. Carr. £150. 

Distortion Analyser TF142F £50. Carr. Cl .50. 

NOISE GENERATOR by Cutler Hammer type 71. £65. 
Carr. Cl .50 

SIEMENS REFLECTOMETER BRIDGE 10KHz to 

30 MHz. Complete cased. £65. Carr Cl .50 

THERMOPLOTTER by WESTON. Metered. 60 /100 °C. 

E50. Carr £1 .50. 

TUNABLE MICROVOLTMETER by I.R. Model 601. 

£85. Carr. £1.50. 

10 TURN 3 GANG 250K 5% Lin 0.5% £12.50 ea. P. & P. 

25p. 

SIGNAL GENERATOR No. 1 AM -FM CT 212 85 KHz- 
32 MHz. £15. Carr. £1'50. 

SIGNAL GENERATOR No. 2. AM -FM. 20 -80 MHz. 
£15 ea. Carr. £1 .50. 

RC OSCILLATOR by APT. 20Hz- 20KHz. 15 to 600 ohms. 
£15 ea. Carr. £1.50 

MARCONI CT 320 Generator AM -FM 35Khz- 18MHz. 
Film Scale £35. Carr. £2.00. 

E.M.I. WM16 PLUG IN TYPE 7/6. High gain differential' 
Brand new boxed £25 ea. P. & P. 75p. 

LEYLAND SPECTRUM ANALYSER 5100 -5900 MHz 

5 in. display. £125. 

CINTEL Square and Pulse Generator Model 1873 
20Hz to 250 KHz. £1250 ea. Carr. Cl .50. 

CINTEL Wide Range Capacitance Bridge Model 1361. 

£15 ea. Carr. £1.50 

CINTEL Incremental Inductance Bridge £15. Carr. £1.50. 

MUIRHEAD PHASEMETER. Type 729AM. Fine 

condition £125. 

MUIRHEAD Decade Oscillator D890A/4 £85. 

D890/A £75. Carr. £1'50. 

AMPEX FR300 Tape Decks ex E.M.I. Computer. Complete 

in cabinets. £1750 ea. Carriage at cost. 

QUANTITY OF VACUUM PUMPS. Callers only. 

EDDYSTONE RX 770U £120. Carr Cl .50. 

GEC RX BRT 400 E55. Carr. Cl .50. 

SURFACE PROFILE MONITOR by G.V. Planar 

Model SPM 10 in as new condition £175. 

Modern SLOPED INSTRUMENT CASES. Size 15L, 

70, 8H, 10 in. slope. Provision for recessed front panel - 
with feet. Brand new in makers original boxes. £2.50 
incl. P. & P. 

BRUEL & KJAER OSCILLATORS Type 1013 £85. 

Type 1014 £120 

BRUEL a KJAER Level Recorder 2304 £120. 

LF OSCILLATOR CT 365 0.1 Hz to 10 Khz £25. 

Carr. £1 '50. 

TEST GEAR COMPONENTS Etc. 
1,000,001 ITEMS MUST GO 

LISTS READY NOW- S.A.E. PLEASE 

ATTENUATORS 
Hatfield 0 -12DB in 1 db steps and 0 -120 DB in 10db 
steps. £5 ea. P. & P. 50p. 

STC TYPE 74600. 0.1 db steps 0 -1 ; 1 db steps 0 -9; 
10 db steps 0 -100. £6 ea. P. & P. 50p. 

ONE ONLY Potter tape unit. Good condition with 
all control modules. 240V 50 c /s. 
Must go £75. Carr. at cost. 

TRIMMER PACK -2 Twin 50/200 pf ceramic; 2 Twin 
10/60 pf ceramic; 2 min strips with 4 preset 5/20pf on 
each ; 3 air spaced preset 30/100 pf on ceramic base. 
ALL BRAND NEW 25p the LOT. P. & P. 10p 

ROHDE 8 SCHWARZ EQUIPMENT 
AF ANALYSER BN 48302 -£250. 
VIDIOSCOPE BN 424101/2- £1,300. 
STANDARD SIGNAL GENERATOR BN 41409 
AM -FM 4 -300 MHz -f650. 
ZG DIAGRAPH BN 3560/50 -£150. 
UHF RECEIVER USVD BN 1523 280 -940 MHz 
£350. 
RF LOAD RD1 /60/3. UHF 1 KW 60 ohms. 
160 -230 MHz -£100. 
STANDARD ATTENUATOR 75 ohm 0 -100 DB 
0-300 MHz BN 18042 75 -£50. 
PHASE METER BN 1941 -£65. 
UHF SLOTTED LINE. 300 -3000 MHz 100 ohms 

BN 3926 -£120. 

Official Orders Welcomed, Gov. /Educational Depts., Authorities, 
FOR CALLERS. Always a large quantity of components, transformers, chokes, 
'Chiltmead' prices. Callers welcome 9 a.m. to 10 p.m. any day. 

IIlLFI- A 

E.M.I. SR02 LF Oscillator, Precision and Swept 20Hz to 

20 Khz with manual £15. Carr. £2.00. 

PHILIPS VALVE VOLTMETERS 
GM 6020 £25 GM 600 £30 
GM 6014 £20 GM 6012 £25 
GM 6015 E20 PM 2520 £15 

Carriage on above £1.00. 

AIRMEC 861 OHMETER 0.3 ohm to 10 M ohms, 

6 in. meter. £1750. Carr. Cl '50. 

etc., otherwise Cash with Order 

valves, capacitators, odd units, etc., at 

LTD 
79 ARTHUR ROAD, READING, BERKS. (rear Tech. College) Tel.: Reading 582605/65916 
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LANGREX SUPPLIES LIMITED Black swsazBSaeWIfs;dR2ad, 
VALVES 
AZ31 045 
4Z41 080 
1BL31 140 
CLSS 1.80 
CY31 043 
DAF91 0430 
DAF96 0.45 
DCC90 145 
DF91 030 
DF96 0.45 
DK91 0.40 
DK92 0.55 
DK96 0.50 
DL92 0.35 
DL94 048 
DL96 0.45 
DM70 0.95 
DY86 043 
DY87 043 

DY802 0.35 
EABC80 

045 
EAF42 0-55 
EAF8010.50 
EBC33 0.50 
EBC4I 0.55 
EBC81 040 
EBF80 0.40 
EBF83 040 
EBF89 030 
EBL31 1.50 
ECC40 1.00 
ECC81 045 
ECC82 0P30 
ECC83 030 
ECC85 0-40 
ECM 0.40 
ECFRO 045 

ECF82 0.40 
EC1135 140 
ECH42 0.75 
ECH81 040 
ECH83 0.45 
EC1184 0.45 
ECL80 0.45 
ECL82 0.35 
ECL86 040 
ECLL800 

1.86 
EF37A 1.20 
EF39 0.50 
EF41 085 
EF52 125 
EF80 025 
EF85 046 
EF86 030 
EF89 028 
EF91 043 
EF92 035 

EF98 0.75 
EF183 0-80 
EF184 045 
EH90 040 
EL33 1.76 
EL34 060 
EL37 2-05 
EL41 0.60 
EL42 0.65 
E1,84 0-25 
EL91 0.35 
EL95 046 
EL360 1.20 
ELL80 140 
EM80 0.45 
EM81 0.80 
EM84 045 
EY51 040 
EY86 040 
EZ40 050 
EZ4I 0.50 

EZBU 0.27 
E7.81 029 
EZ90 045 
FW4/500 

0.76 
GY501 0-80 
GZ30 0.90 
61232 0.48 
0Z34 0-80 
H63 590 
HL4100 

068 
114309 140 
KT61 140 
KT66 245 
KT81 (7C5) 

143 
KT88 200 
KTW611-00 
KTW621.00 
N78 140 

0.42- 048 
OB2 045 
024 040 
PC86 080 
PC86 0130 
PC900 048 
PCC84 0.40 
PCC89 0.50 
PCC1890.55 
PCF80 0.30 
PCF86 060 
PCF6010.50 
PCF8020.50 
PC118050.80 
PCF8060.70 
PCF8080.85 
PCL82 0.35 
PCL83 085 
PCL84 045 
PCL85 040 
PCL86 0.45 

PD5U0 1.30 
PEN45DD 

0.75 
PFL2000.65 
PL36 0.55 
PL38 0.80 
PL81 0.50 
PL82 0.45 
01,03 0.45 
PL84 0.40 
PL500 0.80 
PL504 0.80 
P1,508 0.90 
P1,509 140 
P1.801 0-80 
PL802 095 
PX4 240 
PX25 240 
PY32 0.63 
PY33 0.63 
PYeI 0.30 

P 62 045 
PY83 038 
PY500 140 
PY800 0.40 
PY801 050 
81'41 0.75 
0P61 340 
T41 140 
U25 080 
U26 080 
U37 210 
U191 0.76 
U404 060 
U801 1.18 
UAB080 

040 
1TAF42 056 
UBC41 060 
UBF80 0.40 
UBF89 0.35 
UCCRS 0.40 

UC1142 U-ìU 
UCH81 0.40 
UCL82 045 
UCL83 040 
11F41 060 
UF89 0.40 
UTA1 065 
UL84 040 
UY41 0.48 
UY85 0.40 
VP4B 1.25 
VR75/30 

0.45 
VR105/30 

038 
VR150/30 0' 
Y63 1.00 
1115 040 
185 430 

1T4 0.811 
384 085 
3V4 0-48 
5R4GY 076 
5U4G 045 
5V4G 0.45 
5Y30T0.40 
52:.40 040 
6/30L2 0.80 
6AL5 020 
6AQ5 048 
6,187 0.85 
6AT6 045 
6AU6 026 
6AV6 040 
613A6 025 
6ßE6 0$U 
6BH6 076 
6BJ6 060 
6BQ7A 045 

6811, 0.90 
6BW6 0.85 
6BW7 0130 
6C4 0.33 
60D60 145 
6CH6 0.80 
6E5 140 
6F23 0136 
6J5GT 040 
6J7GT 0.46 
6K60T 010 
6K7GT 0.35 
6K8GT 050 
6P25 140 
6Q70T 048 
680751 040 
68J70T040 
68L7GT036 
68N70T 

0.35 
6U4GTO 65 

6U5G 140 
6V6GT 0-40 
6X4 045 
6X5GT 0-40 
7B6 0.70 
7B7 0.50 
7C5 1.13 
7C6 0.75 
7117 040 
787 225 
7Y4 085 
12AC6 060 
12AD6 0.55 
12AE6 0.55 
OSATO 040 
12AT7 0.85 
12AU6 045 
12AL77 040 
12AX7 040 
12BA6 040 
128E6 040 

12BH7 0.45 
30C15 0.80 
30C17 0.90 
30C18 0.80 
30F5 0-85 
30FL1 0.75 
30FL14 0-85 
30L15 0.85 
30L17 0.80 
30P12 0.80 
30P19 085 
30PL1 0.75 
30PL130.93 
30PL140.90 
351.6010.50 
35W4 046 
35Z3 0-00 
36Z40TOB0 
5005 040 
500D60 

1.20 

80 0.55 
807 050 
6080 1.80 
6146 1.60 

TUBES 
1CP31 740 
2AP1 440 
3BP1 3.00 
3DP1 2.50 
3E01 3.25 
3FP7 140 
SGPl 240 
5BP1 440 
5CP1 540 
5FP7 240 
8811 1000 
CV42917'50 
CV980 fí00 
VCR1385.00 

TRANSISTORS 
1N21 047 
1N23 020 
1N4001 007 
1N40020.08 
1N4003010 
1N4004040 
1144006 0.15 
18111 043 
18131 013 
18132 043 
20220 0.63 
20301 020 
20302 022 
214696 015 
2N697 015 
2N706 0-10 
2N706.40.12 

2N708 015 
2N1302 018 
2N1303018 
2141304 042 
2N13050.22 
2N13060ß5 
2N1307 0-25 
2N21470.76 
2N22180ß0 
2N24441.91 
2N26460.46 
2N2926 0.10 
2N3702010 
2N3703 0.10 
2N3704 042 
2N3705 040 
2'v3707 0-12 

2N3109 0.10 
2N3730010 
2143711 0.10 
2N3819 0.85 
2144286-016 
2N4289046 
AC126 0-20 
AC127 0-25 
AC128 020 
AC176 020 
AC187 0.25 
AC188 0.25 
ACY17 040 
AD140 050 
AD149 040 
AD161 037 
AD162 047 
AFI 14 025 
AFII5 0-25 

AF116 045 
AF117 Oß5 
AF139 040 
AFZ12 140 
BC107 010 
BC108 0.10 
BC109 040 
BC115 020 
BC116 025 
BC117 0.50 
BC16900-15 
BCY34 0.30 
BD121 045 
BD123 040 
BFI15 045 
BF173 0.25 
BF180 0.35 
BFI81 045 
B1194 0.17 

BF1O5 015 
BF196 0-15 
BF197 015 
BF861 0.28 
BF898 0.28 
BFY511022 
BFY51020 
BFY52022 
BTY79/ 

100F.0.76 
BY100 045 
BY126 045 
BY127 047 
BYZ88C 

e rics015 
CR81/05 

025 
CR81/40 

0-47 

CR83/40 
ObO 

C81611 3.13 
CV102 018 
CV103 0.18 
CV233 140 
CV21541133 
CV2155143 
CV71084.00 
CV71093-05 
DD000 0.15 
DD008 048 
0E'r102040 
0ET1030.22 
0E1116050 
0ET875025 
1248X66 145 
(I 851541 

475 

CJ7M 047 
88100AOß0 
MAT101 

030 
MAT120 

125 
MAT121 

040 
MJE3700.97 
MJE5200187 
MJE2955 

147 
MJE3055 

087 
MPF102 

042 
MPF103045 
MPF104 

047 

NKT128 
08lí 

NKT211 
0.26 

NKT213 
025 

NKT2140.15 
NKT216 

0.37 
NKT217 

0.35 
NKT218 

1-13 
NKT301 

0.04 
NKT304 

0.75 
NKT401 

0.87 

NKT403 
07b 

NKT404 
0.55 

NKT7130-25 
OAS Oß0 
0A6 042 
0A7 045 
0A9 040 
0A10 0.25 
0447 0.10 
0A70 0.10 
0A71 010 
0A79 010 
OAK 048 
0A85 0.12 
0A86 015 
0A90 0.08 
OASI 0.07 

OA95 007 
0A200 0.07 
0A202 040 
0A210 0.25 
0A211 020 
OAZ2020.42 
0A2210042 
0A2211042 
0AZ2420.23 
0AZ244022 
01,2246043 
0016 050 
OCI6T 048 
0C19 037 
0C20 045 
OC2C 050 
0C23 0.80 
0C24 060 
0025 047 

0C26 026 
0C28 040 
0029 030 
OCIO 040 
0C35 060 
0C36 0.60 
0C41 0.25 
0C42 030 
0C43 0.40 
0C44 047 
0C44M 047 
0045 042 
0C45M 048 
0046 0.27 
0057 060 
0058 060 
0059 0.65 
0066 0.60 
0070 0.12 

0071 042 
0072 020 
0073 040 
0074 0.30 
0075 025 
0076 025 
0077 040 
0078 020 
0078D 0.20 
OC79 022 
0081 020 
0081D 020 
0081M 020 
0C81DM 

018 
00812 0.40 
0082 0.25 
OC82D 020 
0083 025 

0084 Oß5 
0C123 0.65 
0C139 025 
0C140 0.35 
00141 0.80 
OCHS 020 
0C170 025 
0C171 030 
0C200 0.40 
0C201 070 
00202 0.80 
OC203 0.40 
00204 0.90 
00205 0.75 
0C206 0.90 
OC207 040 
OCP70 0-42 
OCP71 0.97 
ORP12 0.50 

ORPG004o 
ORP61 042 
801640 040 
82/642 040 
831643 0.70 
2821 0-15 
Z822 0.45 
Z8170 0.10 
28178 0.40 
Z8271 018 
ZT21 025 
ZTX107045 
2TX108042 
ZTX3000.12 
ZTX3040.25 
ZTX500016 
ZTX503047 
2TX531025 

VALVES 
1B3GT 
1824 
1B35A 
1B63A 
1N21 
1N21B 
IN23B 
1N23CR 
1X2A 
1X2B 
2A3 
2A815 
2C26A 
2034 
2C39A 
2C43 
2D21 
2D21W 
2E26 
2J31 
2J33 
2.150 
2J54 
2J56A 
2K25 
21126 
2K28 
21(45 
2X2A 
3A/107A 
3A/108A 
3A/108B 
3A/109B 
3A/110A 
3A/110B 
3A /146.1 . 

3A/167M 
3A5 
3B/240M 
311/241M 
31324 
31328 
3B29 

3022 
3023 
3C24/240 
3C45 
3CX100A5 
3E29 
3J/121E 
3J/160E 
3J/170E 
3Q/150E 
3Q/195E 
384 
3V/340B 
3V/390A 
3V/390B 
4-125A 
4-250A 
4-400A 
4B32 
4CX250B 
4E27 
4J50 
4J52 
4J52A 
4J53 
4X150A 
4X150D 
4X250B 
5B/251M 
513/25251 
58/254M 
513/25551 
58/256M 
613/257M 
5C22 
51321 
5R4GY 
51.74GB 
5Z3 
5Z40 
6AF4A 
6AK5 
6A115 

6`1D10 
6AN5 
6AN8 
6AR5 
6A66 
6AU4GTA 
6A1T5GT 
6A1.16 
BAVSGTA 
6AW8A 
6AX5GT 
6B40 
6BA8A 
6BK4 
6BK7A 
610L70TA 
6BN6 
6BR7 
6B87 
6BX7GT 
61326 
6CB6 
WHO 
6CL6 
6CW4 
6DK6 
6DQ6B 
6EA8 
6F33 
6H6 (metal) 
6K7GT 
6U8A 
6V6GT 
11E3 
11E13 
12AY7 
12B4A 
12BY7A 
12E1 
12E14 
13D1 
13E1 
28D7 
29C1 
53KU 

Isl 
75C1 
83A1 
85A1 
85A2 
90AG 
90AV 
90C1 
9000 
90CV 
95A1 
100TH 
15082 
150133 
150C1 
150C2 
150C3 
150C4 
250TH 
328 
329 
631-P1 
705A 
715A 
715B 
723A/B 
725A 
801 
803 
805 
807 
808 
811 
811A 
812A 
813 
815 
828 
829B 
830B 
860 
866 
866A 
866E 
072.4 

oa;rR 
891R 
954 ' 

955 
956 
957 
1625 
2050 
2050W 
2051 .. 
4003A 
4212D or E 
4242A 
4313C 
4328A 
4687 
5544 
5545 
5642 
5644 
5651 
5670 
5672 
5676 
5687 
5696 
5702 
5718 
5719 
5725/ 

6A86W 
5726/ 
6AL6W 
5727/ 

2D21W 
5749 
5750 
5751 
5802 
5814 
5823 
5840 
5963 
5965 
6005/ 

UAQ5W 
6021 
6057 
6058 
6059 
6060 
6061. 
6062 
6063 
6004 
6065 
6067 
6072 
6073 
6074 
6080 
6097C 
6130 
6136 
6189 
6197 
6201 
6202 
6203 
6205 
6360 
6442 
6463 
6550 
6807 
6923 
6939 
7193 
7203 
7360 
7586 
8013 
8025A 
9001 
9002 
9003 
9004 
9005 
9006 
13201A 

A1534 
A2087 
A2134 
A2293 
A2426 
A2521 
A2900 
ACTS 
BIC IE 
B890 
B8156 
BT5 
BT35 
BT45 
BT79 
BT83 
C1C CI 
CAA322 
CV5 
CV25 
CV26 
CV28 
CV31 
CV53 
CV73 
CV74 
CV85 
CV118 
CVI21 
CVI24 
CV128 
CV131 
CV132 
CV133 
CV135 
CVI36 
CV137 
CV138 
CV140 
CV144 
CVI60 
CV173 
CV187 
CV] 88 

CVIUU 
CV220 
CV261 
CV273 
CV284 
CV286 
CV287 
CV315 
CV329 
CV337 
CV342 
CV345 
CV354 
CV359 
CV360 
CV371 
CV372 
CV378 
CV391 
CV395 
CV397 
CV404 
CV415 
CV416 
CV417 
017428 
CV434 
CV447 
CV449 
CV466 
CV469 
CV488 
CV491 
CV492 
CV493 
CV717 
CV808 
CV1072 
CV1076 
CV1092 
CV1219 
CV1343 
CV1475 
CV1476 
CV1477 

LA. r4i8 
CV1479 
CV1480 
CV1481 
CV1482 
CV1832 
CV1835 
CV1994 
CV2000 
CV2131 
CV2154 
CV2155 
CV2160 
CV2179 
CV2235 
CV2237 
CV2238 
CV2253 
CV2289 
CV2325 
CV2361 
CV2466 
CV2516 
CV2519 
CV2520 
CV2522 
CV2721 
CV2901 
CV3523 
CV3929 
CV3986 
CV3988 
CV3991 
CV3998 
CV4001 
CV4002 
CV4003 
CV4004 
CV4005 
CV4006 
CV4007 
CV4008 
CV4009 
CV4010 
CV4011 

UY 4u1'2 
CV4013 
CV4014 
CV4015 
(704016 
CV4017 
CV1833 
CV4018 
CV4019 
CV4020 
CV4022 
CV4023 
CV4024 
CV4025 
CV4028 
CV4033 
CV4035 
CV4038 
CV4039 
CV4040 
CV4043 
CV4044 
CV4046 
CV4053 
CV4056 
CV4059 
CV4060 
CV4063 
CV4079 
CV4501 
CV4502 
CV4503 
CV45i4 
CV4507 
CV4500 
CV6004 
CV6008 
CV6045 
DA41 
DA10) 
DET22 
E55L 
E8OCC 
E80FC 
w80F 

BöOL 
E80T 
E6100 
E81L 
E82CC 
E83CC 
E83F 
E88CC 
E9OCC 
E9OL 
E91H 
E92CC 
E180CC 
E180F 
E181CC 
E182CC 
E186F 
E188CC 
BAN 
EA52 
EA76 
ECC35 
ECF804 
EF50 
EF54 
EF55 
EF804 
EFP60 
EN30 
EN31 
EN32 
EN91 
E9U74 
E61J76 
E8U77 
F6057 
F6060 
F6061 
F6063 
FX219 
FX225 
FX227 
01/371K 
13120/18 
0150/28 

G180/2M 
0240/2D 
(1400/1K 
GN4 
GT1C 
GTE176M 
GTRI2OW 
QTH150M/8 
0018 
GU20/21 
GU50 
0XU1 
0X012 
GX1J3 
GXU4 
0 XU50 
KT66 
KT67 
KT88 
M8079 
M8080 
M8081 
M8082 
M8083 
M8091 
M8096 
M8097 
518098 
M8100 
M8136 
M8137 
348140 
M8141 
M8142 
M8144 
518149 
M8157 
M8161 
M8162 
M8163 
M8167 
M8179 
M8190 
M8196 
M8204 

518212 
M8214 
M8223 
M8224 
M8225 
M8232 
M8237 
518245 
ME1400 
MEI401 
ME1403 
ME1404 
ME1500 
ME1501 
OA2 
0A3 
0A4G 
OBI 
OB3 
OD3 
003 
OZ4 
OZ4A 
PTlS 
QA2400 
QA2403 
QA2404 
QA2406 
0A2407 
QB31300 
QB3-5-750 
QB4-1100 
QF41 
QF45 
QQV02-6 
QQV03-10 
QQV03-20 
QQ1,03-20A 
QQV04-15 
QQV06.40 
QQV06-40A 
QQV07-40 
Q870/20 
Q875/20 
Q875/40 

Q67b/aU 
Q883/3 
Q892/10 
Q895/10 
Q8105/45 
Q8108/45 
Q8150/15 
Q6150/30 
08I50/36 
Q8150/40 
Q8150/45 
Q8150/80 
Q61200 
Q81202 
Q81203 
Q81205 
QU37 
QV03-12 
QV04-7 
QV05-25 
QV06-20 
QY3-125A 
QY4-250A 
QY4-400A 
RIO 
R17 
R18 
8130 
8130P 
8TV280/40 
8TV280/80 
8U41 
8U42 
TD03-10 
TT15 
TT21 
TTR31M11 
TZ40 
1117 
1519 
U27 
VL8631 
Z300T 
Z759 
280311 

INTEGRATED 

CIRCUITS 
7400 .. .. 0.20 

7402 .. .. 0.20 
7403 .. .. 0.20 
7404 .. .. 0.20 
7405 .... 020 
7406 .. .. 040 

040 
7408 .... 020 
7409 .. .. 0.45 

7410 .. . 0.20 
7411 .. . Oßß 
7412 .. . 042 
7413 .. .. 04 
7416 .. .. 0.80 
7417 .. .. 040 

7422 . 0.48 
7423 .. .. 0.48 
7425 .. .. 0.48 
7427 .. .. 042 
7428 .... 650 
7430 .. .. O-PA 
7432 .... 042 
7433 .. .. 0.70 

7437 .. 065 
7438 .. .. O-BS 
7440 .. 0.20 
7441AN .. 075 
7442 .. .. 0.75 
7450 .... 020 
ggg .. ' 

0ß0 
020 

7454 .. .. 0.20 
7460 .. .. 0ß0 
7470 .... 030 
7472 .. .. 046 
7473 .... 040 
7474 .. .. 0.411 
7475 .. .. 0.55 

7476 . .. 045 
7480 .. .. 080 
7482 .. .. 0.87 
7483 .. .. 1-00 
7484 .. .. 0-90 
7486 .. .. 0.45 
7490 .. 0.75 
7491AN .. 140 
7492 .. .. 0.75 
7493 .. .. 0.75 
7494 .. .. 0.80 
7495 .... 080 
7496 .. .. 100 
7497 . .. 025 
74100 .. 240 

74107 .. ObO 
74110 .. 0.80 
74111 145 
74118 . 1.00 
74119 .. 1.90 
74121 0180 
74122 .. 145 
74123 .. 2.70 
74141 .. 1.00 
74145 .. 1.50 
74150 .. 3.35 
74151 1.10 
74154 .. 20 0 
74155 
74156 .. 1.55 

74157 .. 180 
74170 440 
74174 2'00 
74175 .. 135 
74176 .. 1.80 
74190 115 
74191 .. 145 
74192 E00 
74193 2.00 
74194 240 
74195 .. 1.86 
74198 1'50 
74197 150 
74198 440 
74199 4.e41 

LOW PROFILE 
SOCKETS 

14 pin DIL,15p. 
16 pin, DIL, 17p. 

Stockists of English 
Electric, Ferranti, 
M.O. Valve Co., 
Mullard, S.T.C. 

SEND Sp FOR L ST OF 6,000 TYPES VALVES AND TRANSISTORS Terms of Business: Mon. to Sat. Open to callers 9 a.m. to 5 p.m. Closed Sat. I p.m. to 3 p.m. Express postage Sp. for one valve; Ip. each additional valve Express postage: Ip. for each transistor, over IO post free. All orders over f5 post free. Valves tested and released to A.R.B. specification if required. 

W.H.M 
AUDIO 

FLUTTERMETER 

Model 3 1967 
Mk.II 1972 

* Range: 1% toO.O1 %rms 
* Linear or Weighted response 
* C.R.O. output 
* Built -in Oscillator 

Sydney House, 35 Villiers Road, Watford WD1 4AL 
Tel: 38757 

WW-092 FOR FURTHER DETAILS 

STEREO IC DECODER 
HIGH PERFORMANCE PHASE LOCKED LOOP 

(as In 'W.W.' July '72) 

MOTOROLA MC1310P EX STOCK DELIVERY 
SPECIFICATION 

Separation:40dB 50Hz- 15kHz. Distortion : 0.3% 
I/P level: 560mV rms 0/P level: 485mV rms per channel. 
Input impedance : 50kO. Power requirements: 8 -12V at 16mA. 

Will drive up to 75mA stereo 'on' lamp or LED. 
KIT COMPRISES FIBREGLASS PCB ONLY 
(Printed and tinned), Resistors, I.C., Capacitors, £3'50 post free. Preset Potm. & Instructions. 

LIGHT EMITTING DIODE (Red) ONLY 
Suitable as stereo 'on' indicator. For above 
with panel mounting clip and instructions 35p plus p.p. 

MC1310P only £2.77 plus p.p. 6p 
SPECIAL OFFER 

IN4001 50V 1A RECT DIODES. Full Specification Devices. ONLY 5p each. 
709' DIL 14 PIN OP AMPS. Full Specification Devices ONLY 34p each. 

FI -COMP ELECTRONICS 
BURTON ROAD, EGGINTON, DERBY, DE6 6GY 

WW -093 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


a72 Wireless World, January 1973 

BENTLEY ACOUSTIC 
CORPORATION LTD. 

7A GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX. Tel. 6743 
THE VALVE SPECIALISTS. 

OA2 080 
082 O90 
)Z4 OE6 
1A3 0-E3 
LA?GT OSE 
lB3OT 096 
LC2 

0-39 
IH60T 038 
LL4 

0-13 lLUS 090 
1LN5 040 
MGT 097 

184 OEE 
185 0-20 
1l'4 OE9 
lU5 048 
2021 084 
20K5 ObO 
3A4 Oß6 
3B7 OE6 
3D6 019 
9Q9 0-38 
3QSGT 096 
384 Oß8 
4CB6 060 
3C0ö 0-30 
584Gi' 053 
5L4O 090 
3V4G 083 
5Y3GT 026 
3Z3 04b 
5Z4G 0-33 
: Z4G'f 098 
R/30L`Z Ob3 
fiABG 083 
6AC1' 015 
dAGS 0Pb 
dAHB 010 
eAJS 075 
UAJB 0-25 
dAK3 0ßb 
UAK6 Oß0 
OAKA OEB 
6AL3 010 
6AMAA 050 
6AN8 0-49 
OAQS OEl 
6AQ8 08E 
6AR5 080 
dARU 100 
dA'f6 0-18 
6AU6 0-19 
6AV8 Oß8 
6AR'SAOb4 
dAX4 088 
6B80 043 
6BA6 019 
66C8 0-50 
6BE8 Oß0 

6BO6G 1-05 
6BH6 043 
BBJß 089 
6KiA 0.60 

66Q7A 098 
8BR7 079 
6BRA 068 
6B97 1-25 
6BW6 072 
6BW7 060 
6BXfi 0-21 
6BYî OE6 

ecá 
G 

óÉ8 
6Cd 018 
6C9 073 
6CB6A 0-26 
6C12 OEb 
6C17 068 
6CD8(7 109 
6C0AA Ob0 
6CH6 086 
6CLR 093 
6CL8A 060 
6CM7 0P50 
6CL'S 0-30 
6C\V4 088 
6171 088 
6D6 016 
gDEi ObO 
6llT6 050 
gER'6 066 
ggg g.5b 
BF1 069 
6F6 068 
6F6G OEb 
6F12 O'17 
6F13 0-33 
8F34 040 
6F15 086 
6F18 045 
6F23 085 
6F24 088 
gR23 Obl 
8F26 0Eb 
6F28 080 
6F32 016 
gG6G 0E6 
6GHBA 060 
6GK5 010 
6GL'7 0b0 
6H6OT 015 
BJ50 019 
6J3GT 049 
5J6 018 
gJ7O 0ß4 
gJ7(M) g.8g 
dJUBA 060 
6K7G 0-10 
6K8G 016 

6L1 098 
6L6G'f 089 
61,7(M) 088 
6L12 08E 

6L1A 1-86 
6LU12 O-E9 

6X720 040 
6Pl 150 
ftP15 0-21 
OPIO 0.69 
607GT 04A 

6RUM) 6 s6 
6R71M) 065 
6HA7M 095 
6HG76T 93 
ftS671M1 
ft9H7 053 
69J7GT 3b 
R9K7(7T E9 
69Q7GT -38 
6U4GT 080 
fiU7G ObB 
6V4 019 
6V60 0'17 
8\6GT 087 
6X4 Oß0 
OXSGT 0-25 
6Y60 066 
6170 0-63 7A7 988 
7B6 0'b8 
7B7 .8E 

7FA 0'90 
7H, OES 
7R7 0'65 
`\' Oß6 
71} UW 
7Z4 0-50 
9B\16 060 
9D7 078 
lOC'2 049 
lOCli 048 
1ÚD1 060 
100E7 060 
lOFl 07b 
lOF9 046 
1OF18 086 10u311 0.53 
lOLD12 80 
lOPL12 080 
10P13 O'64 
10P14 1-08 
1OP18 Oß8 
12A6 088 
12AC6 040 
12AD6 040 
12AE8 048 
12AT6 Oß8 

12AT7 019 
12AU6 081 
12AU7 0.19 
12AY6 0.28 

12AY7 088 
12BA6 0-80 
12BE6 030 
12BH7 OE7 
1'2J5GT080 
12J7GT088 
12K5 060 
12K7GT 94 

129At' 7OT40 
128C7 096 
128(77 0ß3 
128117 0.16 
128J7 Oß8 
128K7 0-24 
128Q7GT 

0.68 
14H7 046 
1457 075 
18 088 
19AQ3 Oß4 
19BG6G 60 
1906 060 
19H4 E00 
20D1 049 
20D4 106 
20F2 0.86 
20L7 098 
20P1 060 
20P3 076 
20P4 089 
20P3 100 
25A6G 0.29 
25L60 Oß0 
25Y-3 086 
23Y5ß 048 
2gza(7 OEB 
2gZg 040 
25Z60 048 
30A6 044 
3001 0ß8 
30C15 066 
30C17 074 
30C1A 0-58 
gOFS 081 
3oF11 068 
30FL2 068 
30FL12'087 
30FL13047 
30FL14088 
30L1 Oß7 
30L1ó 06b 
302.17 066 
30P4MR 

095 
30P12 0-69 

30P16 OEB 
30P191 
30P4 0b6 
30PL1 067 

30PL13076 
30PL140BE 

4/7 
.'3303A315048 
ti5A6 0'76 
3505 070 
33L6GT -42 
31W4 0ßß 

35Z4GTOß4 
35Z6GT 30 
50B5 091 
5005 09E 500060 

217 3OEH3 0.55 
5ULdGT 45 
72 0.83 
77 063 
85A2 093 
BóA3 040 
90A0 838 
90AV 3.38 
90CG 1-70 
90CV 1.88 
9UC1 4'69 
]3UB2 068 
150C2 090 
301 1.00 
302 0-88 
303 0.76 
303 0.83 
907 019 
950 0-10 
1821 053 
5702 0.80 
5î1f8 0,60 
806U 0-30 

ï193 O.b$ 
7475 0-70 
A1834 100 
A2134 0-98 
A3042 076 
AC2PEN 

0'98 
AC2PF,ND11 

0'9g 
AC6IPES 0' 
AC/PEN(7) 

0'98 

A0/TP 
60 

AC/TP 0.98 
AL80 078 
ARP3 035 
ATP4 012 

AZl 040 
AZ31 048 
AZ41 0-53 
g319 OE7 

0y6 0.53 0.68 

CV63 Ob8 
CV988 0.10 
CY1C 05ß 
CY31 0-E9 
063 0ß0 
UAF96 0-88 
DC90 060 

DF91 01g 
DF96 034 
D1176 0ß8 
1)1177 018 
pHöl 068 
DK32 032 
llK40 0-66 
DK92 095 
DK96 0'85 
DL92 0-23 
DL9L3 096 
DM70 080 
DM71 038 
DW4':350 

g.gg 
DY'871fiO-EE 
DY802 0-29 
EBOCC 1-85 
E8OF 1-20 
EA3F 1E0 
E88CC 030 E92 0.48 
E18UF 0-90 
E182CC 

1.00 
E1148 0-53 
EA30 Oß7 
EA76 0-88 
EABC80 

0.ß9 
EAC91 0.88 
EA1'42 0-48 
EAF801 .60 
EB34 0-E0 
EB91 040 
EBC41 048 
EBC81 OE9 
EBC90 018 
EBC91 Oß8 
EBF80 0.80 
EBF83 0.86 
EBF89 O- EB 
EBL`21 060 
EC53 049 
EC5} ObO 
ECA6 0 59 
ECAö 0.59 

EC92 084 
E0C32 1-50 
ECC33 1-60 
ECCSS 09b 

ECC81 019 
ECC82 049 
ECC83 P21 
ECC84 0PE8 
ECC85 09E 
ECC86 040 
F.CC88 08b 
ECC189 48 

ECC8071 70 
ECF80 O.E7 
ECFö2 065 
ECF86 0-89 
ECF804 

240 
ECR21 0&9 
ECH35 0be 
ECH42 0.67 
ECH81 Oß6 
ECH83 098 
ECH84 0P81 
ECL80 O-EB 
ECL82 0ß8 
EC1.83 0-16 
ECL84 0$4 
ECL85 064 
ECLBB 088 
EF22 0-68 
EF40 0.41 
EF4I OSE 
EF42 08£ 
EF73 070 
EF80 0ßl 
EF83 0-54 
EE85 Oß! 
EFBO 0.2! 
EFAS Oß£ 
EF91 01i 
EF92 O-EE 

EE97 0-5! 
EE98 0-& 
EF383 Oßt 
EF184 027 
EFP60 0bl 
EH90 0'3, 
EK90 OEI 
EL32 01! 
EL34 0-44 
EL36 101 
EL97 07! 
EL41 Ob£ 
EL81 0.51 
EL"' 091 
EL84 O,E] 
EL85 041 
FLri1i 091 

ELOL 0.23 
EL95 0-32 
EL360 0.49 
ELL80 0.76 
F,M80 097 
EM81 0.87 
EM83 0-75 
BM 84 081 
EM83 1-00 
E3187 094 
EY51 0'29 
EY81 0.86 
EY83 0.64 
EY84 040 
EY87/ 6 0-27 
EY88 0-40 
EY91 068 
EZ33 Oß6 
EZ40 040 
EZ47 0-42 
EZ80 0-19 
EZ81 0.20 
EZ90 Oß0 
FW4/300 

0-75 
FW4'800 

0.76 
GY501 0-75 
OM 093 
OZ32 0-39 
GZ33 070 
0Z34 0.47 
0Z37 067 
HABC80 

0.44 
HL13C 020 
HL23DD 

040 
111.410D 

0.98 
HL42DD 

0-50 
HN309 1-40 
HVR2 0-58 
HVR2A 

0-53 
1W3 098 
KT2 0-25 
KT8 1-75 
KT41 0-98 
KT44 1.00 
KT83 0-25 
KT66 0-80 
KT74 0-63 
KT76 0-68 
KT8I 2-00 
KTW61 83 
KTW62 68 
KTW63 b0 
LN119 0-30 
LZ319 0-26 
LZ929 086 
LZ339 0-55 
M8162 0-68 
MHL4 0 75 
MHLD6 -76 
MKT4 0-98 
MU12/14 

0.38 
N308 096 
N339 0-44 
N379 0-28 

N709 0-21 
P61 0-44 
PABC80 

0.82 
PC86 0-44 
PC88 0-44 
PC95 0.68 
PC97 0-86 
PC900 0-29 
PCC84 Oß7 
PCC85 Oß4 
PCC88 099 
PCC89 0.42 
PCC189 0-48 
PCF80 0-28 
PCF82 090 
PCF84 0-40 
PCF88 0-44 
PCF87 0-74 
PCF2000.67 
PCF8000-65 
PCF8010ß8 
PCF8020.87 
PCF8050-18 
PCF80606b 
PCF8080-66 
PCH200 -62 
PCL82 Oß9 
PCL83 0-54 
PC1,84 0-32 
PCL86 098 
PCL88 0-62 
PCL800 76 
PCL8010.57 
PCL805 / 
PC1ßó 0-87 
PDb00 1-44 
PES4DD 

188 
PE54b 0-40 
PES45DD 

0-75 
PES46 Oß0 
PEN433DD 

0.98 
PENA40-98 
PENDD 

/4020 098 
PFL2000.50 
PL:33 0.88 
PL36 0-48 
PL81 0-42 
PL81A 0-48 
PL82 Oß8 
PL83 080 
PL84 0.28 
PL302 0.55 
PL504/ 
PL500 0-60 
PL503 190 
PL508 0-90 
PL609 1-30 
P1801 0.69 
PL802 0-75 

P3fö4 0 31 
PI 33/2 50 
PY80 0 88 
PY81 Oß4 
PY82 0ß8 
PY83 Oß8 
PY88 091 
PY301 0 56 
PY500 0 95 
PY800 091 
PY801 091 
PZ30 0 48 
QP21 0 60 
QQV03/10 

1ß0 
Q875/20 

0 68 
Q895/10 49 
Q8150/15 

088 
QV0417 068 
R11 098 
R16 1 75 
R17 088 
R18 050 
R19 0ß8 
R20 0 53 
R52 093 
RK34 098 
8P13C 0 63 
8P41 0 75 
8P61 0 75 
TH4B 050 
TH233 0.98 
TP2620 98 
UABC80 90 
L'AF42 049 
UBC41 0 46 
UBC81 0 40 
UBF80 0ß8 
UBF89 028 
UBL21 0 55 
13C92 036 
UCC84 083 
L'CC85 093 
L'CF80 091 
UCH21 0 80 
UCH42 0ß7 
L'CH81 0 E9 
UCL82 0 $0 
1101.83 0-48 
L'F41 0 50 
LF42 0 60 
UF80 095 
L'F85 094 
L'F86 0 68 
L*F89 027 
UL41 0 54 
UL84 Oß8 
1.3180 098 
URIC 0 63 
UU5 Oß8 
L'U9 0 40 
UU12 Oß0 

1: Y41 098 
UY85 0-23 
U10 04b 
U12/14 98 
1116 076 
U17 095 
U18/20 0 75 
UI9 1 73 
U22 099 
U25 092 
U26 053 
U31 090 
U93 1-50 
U36 098 
U37 1-76 
1345 0 78 
1147 082 
U49 O-b3 
1150 Oßb 
U76 0-24 
U78 0-20 
U153 0-24 
U191 0-56 
U192 0ß3 
Lr193 091 
U251 0-82 
1.1281 0.40 
U282 0 40 
11291 0-50 
U301 0 40 
U329 092 
11381 0.23 
U403 093 
U404 096 
U801 0-78 
U4020 098 
VP2 058 
VP13C 095 
VP23 0 40 
V1'41 098 
VT81A 095 
VT501 0-15 
VU111 0-44 
VU120 0.80 
VL'120A -80 
VU133 035 
W76 094 
W81M 0.68 
W107 0-50 
W729 0-80 
XE3 5-00 
XFY12 0 48 
XHl-5 0-48 
7141 0.60 
X65 0-50 
X68 0-60 
Z329 0-61 
Z729 0.27 
Z749 0.65 
Transistors 
and Diodes 
1N1124A -58 
1N4952 .60 
2ñ404 0-18 

2X966 0'53 AFI39 0.65 FSY41A ß30C23 098 
2141756 -50 AF178 0.68 GD9 0-33 
2N2147 86 AF180 0-48 GDS Oß8 0025 0$8 2142297 28 AF186 066 ODO 0.28 0028 0-80 2N2369A A01230 038OD8 0EO 

0288 A8Y27 0029 083 
2N2813 9 ABY28 O048 98 GDII 

GD9 
Oß0 
Oß0 

OC35 082 
2N3063 88 ABY29 0.60 GD12 0-20 0C38 0.43 
2N3121 2-50 BA102 0.46 0D14 060 0C38 0.48 
2/43703 19 BA116 0-14 GD15 0.40 0C41 0-60 
2N3709 -20 BA118 016 GD16 0.20 0043 088 
2N3868 1-00 BA129 018 OET113 -20 0043 1.18 
2013988 .50BA130 0-100ET116 -40 0044 0-10 
28323 0-60 BA153 016 GET118 -20 0045 0.11 
AA119 016 BCY10 0-46 0ET119 40 0046 045 
AA120 0.15 BCY12 0-600ET573 880065 1.13 
AA129 0.16 BCY33 020 GET587 48 0070 0.13 
AAZ13 0.18 BCY34 Oß8 GET872 -95 OC71 0-11 
AC107 0-15 BCY38 Oß8 OET873 -15 0072 0-11 
AC113 0ß6 BCY39 0-26 GET882 -50 0074 0.23 
AC114 0.40 BC107 0-18 0ET887 ß8 0075 0.11 
AC126 0.18 BC108 0-13 GET889 .E8 0076 0-15 
AC127 0.17 BC113 0.25 GET890 ß3 0077 0.27 
AC128 0.20 BC115 0-15 OET896 -E8 0078 0'16 
AC132 0ß0 BC116 046 GET897 88 °C7813 016 
AClb4 OE6 BCI78 0-23 0079 0-40 

ACI57 0.25 
OET898 pß 
GEX13 048 0081 0-11 0ß0 BCZ11 0.88 

AC165 Oß6 GEX36 Oß8 OC81D 011 
BF1b8 0-29 0082 OQl 

AC168 0-25 BF159 0ß5 0EX36 060 0082D 041 
AC187 0.80 BF183 020 0EX45 0083 0ß0 
AC168 0-38 BF173 0.88 GEX55 076 0084 0.24 
AC189 0-88 BF380 0-80 (:T3 0.26 OC123 Oß3 
AC176 066 8F181 0-40 )I1 0.16 00139 0ß3 
AC177 0-28 BF185 040 MAT100 49 0C140 0-95 
ACY17 0.26 BF194 0-16 MAT101 -48 00169 0-23 
ACY18 Oß0 BFY50 028 MAT12O 89 00172 095 
ACY19 019 BFY51 0'19 0A5 Oß8 00200 0-22 
ACY20 0.18 BFY52 0.80 OA9 048 00201 098 
ACY2I 0-19 BTX34/400 0A10 048 00203 0.43 
ACY22 0-16 2-00 0A47 0.10 00203 0-30 
ACY28 0-18 BY100 0-18 0A70 0-16 0C204 090 
AD140 046 BY101 0-16 0873 0-15 OC205 0.43 
AD149 060 BY106 0-18 0A79 0-09 00206 0-50 
ADM 046 BY114 048 0A81 0-09 00812 0-40 
AD162 0.45 BY126 0.16 0A85 008 OCP71 0-42 
ADT140 68 BY127 0.18 0A86 0.20 ORP12 0-53 
AF102 0.90 BYY23100 0A90 0-13 86311 0-25 
AF106 0.60 BY210 026 0A91 0.09 8311038 -50 
AF114 Oß5BYZ110ß6OAK, 0098T1278 -60 
AF115 015BYZ12 0ß50A200 0-098X1/6 018 
AF117 0.19BYZ130260A202 0-10 U14706 25 
AF121 0-80 BYZ13 1-76 0A210 0-48 X230 0-25 
AF124 0ß5 0012E 0-20 0A211 0.88 Y543 0-18 
A01125 0-17 C06401 0ß0 0019 1ß5 Y728 0.18 
A01128 0.18 F8Y11A ß8 0C22 088 ZE12V7 .09 

0024 0.88 

MATCHED TRANSISTOR SETS 
LP15 (AC113, AC154. AC157, AA120). 589 per pack. 
1 -OC81D and 2 -0081, 43p. 
1 -0044 and 2 -00445. 43p. 
1 -0082D and 2 -0082, 48p. Set of 3-0083 669. 
1 watt Zenere. 2.4v., 27v., 3v., 3-8v., 4 3v., 4-7v., 
5.1v., 13v., 15v., 16v., 18v., 20v., 24v., 30v., 18p mob. 

All goods are unused and subject to the manufacturers' guarantee. We do not handle manu- 
facturers'seconds nor rejects, which are often described as "new and tested" but have a limited 
and unreliable life. Butine.. hours Mon.-Fri. 9.5.30 p.m. 
Terms of business. Caah or cheque with order. Post /packing 3p per Item, subject to a minimum 
of 9p per order. Orders over £5 sent free. All orders cleared some day by first class mall. 
Any parcel insured against damage in transit for 3p extra per order. Complete catalogue with 
conditions of sale 7p post paid. No enquiries answered unless S.A.E. is enclosed for reply. 

MARCONI OA 1094AIS 
SIGNAL GENERATOR TF 901B1318. Range H.F. 
12 Ws to 485 Mcls. P.O.A. SPECTRUM a, HETERODYNE Frequency ANALYSER 
range: Ke s- 00 d/s In seven ranges. O.r 
TF134612 COUNTER FREQUENCY METER range: 3 to 
with plug -In units up to 220 Mcls. P.O.A. 3 0 MC/ s 
0A.106411113 H.F. SPECTRUM ANALYSER Sweep width: 
with trolley and L.F. extension unit type up to 30 Kcis. 
TM6448. Frequency range: 3 -30 MHz In nine 60 dB small- 
bands. Selectivity: 6, 30, 150 Hz at 3 d8, Spec- tude dlffer- 
trum width: 0.3 kHz and 0-30 kHz In two ranges. encesmeasur- 
Sweep duration: 0.1, 09, 1, 3, 10 and 30 sec. able. P.O.A. 
and manual control. BRAND NEW TRIMPOTS 
L.F. EXTENSION UNIT TYPE 0300300. BRAND 

50, 100, 500, 5K, 10K, 20K, 25K 
Frequency range up to 3 MHz, approximately ohm. 70p each. M.E,C,: 10011 1109 each. 
from 100 Hz In five bands. Bandwidth: on the PAINTON: 200, 500, YKohm. 009 each. 
tuned ranges, the 3 dB bandwidths at the centre RELIANCE: 1 KO -K. 45p each. Discount for 
are approx. Range 1 : 500 Hz; 2 : 80 kHz; quantity. 
3 : 50 kHz. Full spat. - price on app. BRAND NEW RELAYS BY "DIAMOND 
TF 144H SIGNAL GENERATOR. Frequency M 4 P.D.T. relay. Coil-ohms 150, 26-5 V. 
range: 10 kHz -72 MHz. Stability: 0.002 %. 

55 each. 
High discrimination, plus crystal calibrator. Tpeach. OUPLES, Mineral Insulated 
Good r.1. waveform at all frequencies. Protected Metal Sheathed. Conductors: Positive Nickel - 
thermocouple level monitor. Price and spec. on Chromium. Negative Nickel -Aluminium. Con - 
request. ductor Diameter: '011 inch nominal. Toler- 

ance: Storage 
Full ± 3 °C. up to 400°C. A 1% between 400 °C. 

with Trace Shifter type TS1 (74013), Full spec. and 1000 °C. Length 3ft. tin. (96 cm. approx.). 
and price upon request. 22-25 post paid. AVO TRANSISTOR ANALYSER CT 446 "WESTON' clear plastic meters 80.0 -500A 
£70 Incl. cart. type 5.221.3.150 size 120 x120 mm. £2-SO 
AVO MULTIMETER MODEL $X. E21.50 postage included. 
Incl. carr. Also as above 20 V. M.C. size 60 X 60 mm. 
TF 7010 CARRIER DEVIATION METER. type 5.2193.254. £1-IS post paid. 
Carrier range: 4 to 1024 Mcls. Deviation range: GALVANOMETER by "Weston" scale 
up to± 125 Kels. Modulating frequency ranee: 0.100 M.e. F.S.D. 200 isA, round 211n. £1-50 
up to 35 Kc!s. P.O.A. post paid. 
CT430 OSCILLOSCOPE D.C. 6 Mcls. MOO. 
CD1220 WIDE -BAND OSCILLOSCOPE QUANTIZATION DISTORTION TESTER. 
with Dual Trace Pre -Amplifier CX1257. Band - 

Utilises 
Checks 

a t, to a 1, 
distortion of 

p c,m. systems. 
A.C. 

upled Mise 
Time: 

2.5 cis -24 profs 
Variable in 1 dB steps, from -50 to +2 dBm. AC. coupled. Rise 

to 
14 nanosec 

nine Sensitivity: 
fine 

50 Vlc In nine increre dB at n dBni, dB 

calibrated ranges with floe gain control. A incremental. Quantization distortion: 0 to 

Time Base -Range: 100 nanosecicm to 5 sec /cm -40 dB In 0.5 dB steps. Meter indication: 
in 24 calibrated ranges, with continuous True r.m,a. Input Impedance: 6000 ±10% 
coverage to 12 secicm, 20 nanosec/cm with X5 balanced. 
sweep expansion. B Time Base -Range: AVG MODEL 3 VALVE TESTER 
2 usecicm to 1 sec /cm In 18 calibrated ranges. Enables compre- 
Max. speed 04usecicm with 5 expansion. P.O.A. hensive charac- 

teristics to be 
plotted, or meas- 
ures valves on a 
simple Ooodlbad 
basis. £55 Incl. 
carr. 
AVO CT HO 
VALVE 
TESTER 
As above but in 
portable valise 
form as Illustra- 
ted. Price £65 
Incl. carr, 

RACAL UNIVERSAL COUNTER /TIMER 
SASH (CT40p 

8 digit In- 
line read -out. Facilities 
include: dir- 
red frequency 
measurement 
up to 100MHz; 
pulse, period, 
ratio, time 
Interval and 
to talisin9 measure- 
ments. Input sensitivity variable from 300MV 
to 9V, three Independent Inputs, self -check 
etc. Full spec. and price on request. 

JOHN CRICHTON 
Electronic Equipmee! 

558, Kingston Road, Raynes Park, London, S.W.20 Please phofC014411 

TEKTRONIX OSCILLOSCOPES 
TYPES: 

515A, 524AD, 543, 545, 545A, 5458. 
Plug -in Units: CA, G, 1AI, 10A1. P.O.A. 

Fora Professional Finish 

To your Quality Kit 

CURRENT RANGE 
Universal Metalwork Wooden Case - Stereo Bailey 30w Front Plate- Bailey 
30w kits with fibreglass PCB's and edge connector mtg. Bailey 20w kits, Bailey 

Pre amp, Linsley Hood Class A; Sugden Class A (Reprint now available.) Stuart 
tape circuits. full set of fibreglass PCB's and all parts for primary design. Ready - 
wound inductors and Bogen heads for 3" tape and cassettes in stock. 
NEW FOR THIS MONTH - Large heavy duty Mains transformer for Linsley 

Hood Class A designs Secondary tapped at 25. 30, 35 and 40v 2.5A to suit the 
different versions of this amplifier. Size 34 x 34 x 44 high. Tagboard terminations. 
Fully impregnated and built for continuous use. Our type No. 750 £4.20 post free. 
Replaces parts 750a. 750b and 750c. 
P.S. Anybody want fully wound mains transformers for the bench Power 
Supply in February W.W.I 
For free list, please send foolscap (9 x 4 ") s.a.e. 
ALL U.K. ORDERS ARE POST FREE. 
Overseas at cost. 

HART ELECTRONICS 
PENYLAN MILL, MORDA, OSWESTRY, SALOP. 

Personal callers are always welcome, but please note 
we are closed all day Saturday. 
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POWERTRAN ELECTRONICS 

COMPONENTS FOR W.W. AMPLIFIER DESIGNS 
100W AMPLIFIER (FEB. 1972) 
Designer approved kit. 
Semiconductor net .. .. .. .. .. .. 1560 
Resistors, capacitors, pots .. .. .. .. .. 2.50 
F /Glass PCB .. .. .. .. .. .. .. 1.30 

POWER SUPPLY (For 100W Amp.) 
Designer approved kit. 
Semiconductors, Resistors, capacitors, pots, trans- 

formers, F /Glass PCB .. .. 14.70 
30W BLOMLEY (New approach to class B) 
Semiconductor set .. .. .. ., S60 
Resistors, capacitors, pots .. .. .. .. I 85 
F /Glass PCB .. .. .. .. .. .. 0.70 
30W BAILEY (Single power rail) 
Transistor set .. .. .. .. .. . . 

Resistors, capacitors, pots .. .. .. . . 

F /Glass PCB .. 
LINSLEY -HOOD CLASS A (Dec., 1970, circuit) 
Designer approved kit. 
2N3055 pair, BC2I2L, 2N171 I .. 1.25 
Resistors, capacitors, pot .. , . .. .. .. I .80 
F /Glass PCB .. .. .. .. .. .. 0.60 
LINSLEY -HOOD 20W CLASS AB 
Designer approved kit. 
MJ481/491, MJE521, BCI82L, BC2I2L, tener . 3.35 
Resistors, capacitors, pots .. .. .. .. .. 2.20 
F /Glass PCB .. .. .. .. .. .. 0.70 
Please state 852 or 1512 
REGULATED 60V POWER SUPPLY 
A 5 transistor series stabiliser, suitable for a pair of 
Bailey or Blomley amplifiers, featuring very effective 
S/C protection. All Semi /C's, R's, C's, F /Glass PC! 4.85 

Power supplies for other amplifiers also available 
PRE -AMPS 
Each component set comprises of all specified resistors, 
capacitors, transistors, pots, including special balance 
control for stereo sets. 
BAILEY /BURROWS (Aug., 1971) 
Stereo F /Glass PCB .. .. .. .. .. 1.60 
Component Set: Mono .. .. .. 2.75 
Component set: Stereo .. .. 6.35 
BURROWS SIMPLE PRE -AMP 
Mono F /Glass PCB .. .. .. 0.80 
(suitable for 1-'ve and -'ve voltage systems) 
Component set: Mono .. .. .. .. 2.05 
Component set: Stereo 4.90 
LINSLEY -HOOD SIMPLE PRE -AMP 
Stereo F /Glass PCB .. .. .. .. .. .. 1.60 
(includes accommodation for mag. PU circuit but corn - 
ponents for this are not supplied with the sets) 
Component set: Mono .. 2.50 
Component set: Stereo .. 5.85 
STUART TAPE RECORDER 
Set of stereo f /glass PCBs . .. .. .. 2.70 
Components sets on price list. 

METALWORK SYSTEM 
Designed to house Bailey, Blomley or Linsley Hood Class AB 
amplifiers with simple or regulated power supplies and Bailey 
Burrows pre -amp. Options of standard or hum reducing toroidal 
mains transformer. Also rotary control version. Details in 
price list. 

TOROIDAL TRANSFORMER 60 volt 2 amp. 
Max. height 2in. Suitable for our regulated power supply.. E7.40 

Simple clamp 0.20 
Magnetically screening clamp 0.75 

SLIDER POTENTIOMETERS 

LENGTH: 87mm 

WIDTH: I Omm 

TRAVEL: 55mm 

Single: log or lin I K, 2K2, 4K7, 10K, 22K, 47K, IOOK, 220K, 470K, IM 
4.60 Dual: log or lin I K, 2K2, 4K7, 10K, 22K, 47K, IOOK, 220K, 470K, 1M 
1.45 Balance: special dual track 10K 
0.65 Black /Chrome knob: type A or B 

For FREE Illustrated List please write to: 

22 The Pantiles, Bexleyheath, Kent 
UK POST FREE EXCEPT WHERE STATED OVERSEAS AT COST 

MAIL ORDER ONLY 

THYRISTORS 

PIV IA 3A 7A 16A 

RECTIFIERS 

I A I .5A 3A 

50 25 27 45 60 7 8 19 
100 27 30 50 65 7 9 20 
200 35 37 55 75 8 10 22 
300 40 45 60 85 9 II 25 
400 45 50 65 90 IO 12 26 

Zener Diodes 400mW 4V7-30V I2p 

`TEXAN 

35p 
55p 
60p 
I2p 

23mm CARBON 
POTENTIOMETERS 
Single: lin I K to 2M2 I2p 

log 4K7 to 2M2 I2p 
Dual: lin or log 4K7 to 2M2 35p 
Balance: 10K log A log 40p 
Balance: Purpose designed; 

better than Log. /A 
Log. No attenuation 
at mid point. 22K only 45p 

9 TEXAS INSTRUMENTS DESIGNED 
& APPROVED FULL KIT 

£28.50 post (UK) 45p INCLUDES TEAK CASE 

20 Watt per channel stereo amplifier designed by Richard Mann of Texas 
Instruments and published in Practical Wireless May -July 1972. 
This low distortion (0.09% at 20W into 8 ohm), wide bandwidth ( -3dB 
5Hz- 35KHz) design is offered as a Texas Instruments approved full kit (including 
all metalwork and Teak case for a total of L28-95 post paid. Full details in price 
list. 

Semi- 
Conductors 

2N699 0 25 
2N1613 020 
2N1711 0.25 
2N2926G 0.10 
2N3053 015 
2N3055 0.45 
2N3442 1.20 
2N3819 0.23 
2N3904 0.17 
2N3906 0.20 
2N4058 0.12 
2N4062 011 
2N4302 0.60 
2N5457 0.30 
2N5830 030 
40361 0.40 
40362 0.45 
BC107 008 
BC108 0.08 
BC109 0.08 
BCI2S 0.15 
BC126 0I5 
BCI82K 0 10 

BC2I2K 012 
BCI82L 010 
BCI84L 011 
BC2I2L 0 12 
BC2I4L 0.14 
BF257 040 
BF259 047 
BFX29 0.30 
BFY50 0.20 
M1481 1.20 
MJ491 130 
MJE521 0.60 
MPSA05 030 
MPSA12 0.55 
MPSAI4 035 
MPSA55 03S 
MPSA65 0.35 
MPSA66 0.40 
MPSHO5 020 
MPSU05 0 60 
MPSU55 0 70 
SN72741P 0.58 
SN72748P 0-58 
THBII 1.10 
TIP29A 0 50 
TIP30A 060 
TIP3IA 060 
TIP32A 0.70 
TIP33A 1.00 
TIP34A 1.50 
TIP4IA 0.74 
TIP42A 0.90 
T1P3055 060 

B08T20 0 50 
B40K20 1.40 
N914 007 
N916 007 
S44 0.05 
5920 0.10 
53062 0.25 

5B05 1.20 

VITA VOX 
HIGH QUALITY 

MICROPHONES LOUDSPEAKERS 
PRESSURE UNITS H.F. HORNS 
And a wide range of associated eqpt. 
Further information from 

VITA VOX LTD 
Westmoreland Road, London NW9 9RJ 

Telephone: 01 -204 4234 

GUNTON ELECTRONIC 

IGNITION KIT 
£7.95Px,r 

READY BUILT UNIT + x95 P35g 

GUARANTEED 5 YEARS £9 .BP. 
* ALL HIGH QUALITY COMPONENTS 

Capacitive discharge ignition is recognised as being the most efficient system and will 
give you 

Continual Peak Performance 
Up to 20% reduced fuel consumption 
Easier All-weather Starting 
Increased Acceleration and Top Speed 
Longer Spark Plug Life 
Increased Battery Life 
Elimination of Contact Breaker Burn 
Purer Exhaust Gas Emission 

12 volt only - state pos. or neg. earth. Supplied with illustrated assembly and fitting 
instructions, with details for fitting all types of tachometers. Can be built in an evening 
and fitted in 15 minutes. Spare snap -on connectors for coil, etc. Call in for a demonstra- 
tion. S.A.E. all enquiries please 

ELECTRONICS DESIGN ASSOCIATES 
82 BATH STREET, WALSALL WS1 3DE 

WW -095 FOR FURTHER DETAILS WW-096 FOR FURTHER DETAILS 
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OVER 300,000 IN STOCK! 

Multiway and R.F. Connectors by 

twenty different companies! 
Send us your detailed require- 
ments quoting Nato numbers if 
known. 
G.P.O.5 -DIGIT COU NTER 50 V. Brand new. T.151 A -E1. (P.Pd.) 

4 -DIGIT 78p (P.Pd) 

VEEDER ROOT 5 -DIGIT COUNTER 20v. D.C. with manual 

reset. Ex- Equipment but all tested £325. (P.Pd.) 

DESSYN POSITION TRANSMITTERS AND RECEIVERS 
For 24v. D.C. operation. We have available various types of 

approximate ate requirements and we will be plea ed to quote. 

GRELCO S -WAY CONNECTOR BLOCKS 
O for E125. (P.Pd.) 

1650 G 20 hrn 2 25 P.Pd.) 
MOVING-COIL 

200 oh-225. (P Pd.)) 

ENGLISH ELECTRIC VACUUM CAPACITORS 
Variable. 7- 150pF. Type UB.150- 15- 40- £2950. (P.Pd.) 

A.C. 
MAINS TO MAINSI27V £3.75 
27V 500m DC POWER EACH 

UPPL STABILISED SUP TY 
(P.Pd U.K.) 

A.C. MAINS to 27V D.C. POWER SUPPLY UNITS. 
These interesting 27v 0.5A units (will happily provide 700mA 

indefinitely) are built into an attractive grey -finished Instru- 
ment ease, provision being made for base or side mounting. 
Cable entry grommets are mounted in the base of the unit. 
The choke capacity smoothed output is solid state stabilised 
against variation in Input voltage and output current, and 

input and output fuses with spares are fitted. The output 
operates a built -in S.P.C.O. relay to switch for instance an 

alarm circuit. Input voltage is 200 -250v A.C. in 10v steps, 
while the transformer secondary carries two taps. All 
termations to a Grelco block. There is adequate room for 
other equipment within the ventilated case, which Is 12" x 
10" X 8" deep. Our price, brand new in carton with circuit, 
only E3.75 (P.Pd. U.K.). 

MIL SYNCHROS AVAILABLE EX -STOCK 
in sizes 08, 11, 15, 16, 18 and 23 for 50, 60 and 400 Hz operation. 
Synchro Control Transformers 

Synchro Control Transmitters 
Synchro Control Differential Transmitters 

Synchro Torque Transmitters and Receivers 
Synchro Resolvers 

TANTALUM CAPACITORS We hold large stocks by 
S.T.C., T.C.C., Dubilier, Kernet, Plessey, G.E., etc., send for 
stock list with lowest prices for immediate delivery. 

ETHER ELECTROMETHODS LOW INERTIA 
INTEGRATING MOTORS 
Available ex -stock at extremely low prices. For 1.5, 6, 12 and 
24V operation in stock. 
AERIAL DIRECTION INDICATING KIT 
This set comprises a pair of Magslips to provide remote indica- 
tion of aerial azimuth and comprises a transmitter and receiver. 
The transmitter is directly coupled to the remote aerial and the 
receiver can be mounted at the control point, to provide Imme- 
diate and continuous indication of aerial position. Supply 
voltage required Is 50V 50Hz and the price £5.75. (P.Pd.) 
including a pointer for the receiver. The suggested use of these 
items would include a mains operated, geared motor to drive 
the aerial, controlled from the position to which Is fed back 
position 

rrovide 50e 50Hz from 240v A.C. £1995 each. 
link. 

P 
Transformers to 

PLANNAIR. Axial Flow Fans (with mounting) Type 
6PL -122 -331 Mk. 2 8 ", 2,800 r.p.m. 400v. 3ph 50Hz. New and 
boxed -£1E (C.Pd. U.K.). 
DOWTY ROTOL VALVES 07402YB33. We have just received 
a few of these difficult to obtain items. P.O.A. 

VACTRIC SIZE 23 PULSE GENERATORS (Shaft Digitizers) 
Full details and price on application. 

STAINLESS STEEL VACUUM CONTAINERS FOR 
LIQUIDS. Capacity 2 U.S. galls. fitted with delivery taps. 
Brand new in cartons -2350 (C.Pd. U.K.). 

400HZ INVERTERS. 27.5v 150A input, 115v 400Hz 2500VA 
output. Not new but in excellent condition; fitted with control 
box containing switchgear and voltage and frequency adjust- 
ment circuits. These are extremely small for their capacity 
only 16ín long and 13in high overall including the control box 
which also carries the circuit diagram. £29 (C.Pd. U.K. Mainid.) 

MULTICORE PVC COVERED TELEPHONE CABLE 24 

core £22 per 100 yds, 12 core EIS per 100 yds, B core £12 per 
100 yds, 4 core £10 per 200 yds, 2 core £3 per 100 yds. (All C.Pd. 
U.K. Mainland). 

HEAVY DUTY PVC INSLTD. FLEXIBLE CABLE to DEF 

12D Type 3 in following colours: violet, yellow, white, grey, 
green, orange, pink, red and brown 7010076" conductors £325 
per 
hit pink and red at £2.50 per 100 yds (P.páms 

in grey, violet, 

SPECIALIST STOCKISTS OF SERVOMOTORS, SYNCHROS, MAGSLIPS & PLUGS & SOCKETS 

err9e and ¿Iec1rinic dales .bd 
Regd. Office: 45a HIGH STREET, ORPINGTON, KENT. Phone: Orpington 31066 

Post Orders and Technical enquiries to: "BAYS", HIGH ST., LYDD. KENT. Lydd 20252 (STD 0679) 

Or 67 LONDON ROAD, CROYDON, SURREY (Retail and Instrument Repairs). Phone: 01 -688 1512 

TRANSFORMER/RECTIFIER UNIT Comprising a 380- 
440v 3 phase, 50Hz input transformer and stud mounted silicon 
rectifiers. Output is 220v D.C. 15 amps. Ideal for operation of 
D.C. motors etc. 2750 (Including carriage U.K. Mainland). 
SPECIAL OFFER OF PROFESSIONAL HIGHEST GRADE 
POWER SUPPLIES! 
Two types of rack mounting supplies are available both in 
absolutely mint condition complete with all valves, spare 
fuses etc. 
Cat. W.254119 Ed.B. Dual outputs: 275v at 250mA D.C. and 
6.3v at 10A A.C. Fitted switched 2" sq. panel meter to monitor 
output voltage and current. The unit carries A.C. input and. 
H.T. output panel fuses. The H.T. supply is derived from a 
tapped input transformer with output taps at 310 -450v in 10v 
steps and the L.V. supply from a separate transformer with 
tapped primary and secondaries of 6;4v 10A (C.T.) 5v 6A (CT.) 
and 4v 8A. The H.T. output is double choke capacity smoothed 
(2 x 8H + 2 X 8µF). A bridge metal rectifier is employed. 
Provision is made for remote switching while a panel mounted 
H.T. switch is fitted. Beautifully finished in grey hammer stove 
enamel. Dimensions: Front panel 19" wide 10)" high 13 }" deep 
behind F.P. Weight 66 lbs. Price £1300 C.P. England and 
Wales plus £1 extra carriage Scotland and N.I. 
Cat. W.25495 Ed.B. Dual outputs: 275v at 250mA STABILISED 
and 6-3v 10A A.C. Fitted switched 2" square panel meter to 
monitor output voltage and current and 9 valve anode voltages. 
The unit carries A.C. Input and H.T. output panel fuses. The 
H.T. supply is derived from a tapped input transformer with 
output taps at 410 -550v in 10v steps and the L.V. supply from 
a separate transformer with tapped primary and secondaries 
of 6.40 10A (C.T.) 5v BA (C.T.) and 4v 8A. The H.T. output is 
series stabilised by 4 x KT66 valves. A bridge metal rectifier 
is employed. Separate H.T. switching is provided from the 
front panel. Fitted with full cover and beautifully finished in 
grey hammer stove enamel. Dimensions: Front panel 19" wide 
12;" high 13)" deep behind front panel. Weight 63 lbs. Price 
£1950 C.P. England and Wales plus extra £1 carriage Scotland 
and N.I. 
TIME SWITCH Smiths type TT.IOIKD. 0(10 minutes. Contacts 
2 -pole, 250v 5OHz -225. (P.Pd.) 
KLAXON GEARED MOTORS 
240e. 50Hz. 1 r.p.m. 2 tbs./in.-ES 25. (C.Pd.) 
Ditto. 1100. -04.75. (C.Pd.) 

DRY REED INSERTS 

Overall length 1.85" (Body length 1.1 ") 
Diameter 0.14" to switch up to 500 mA at up 
to 250v D.C. Gold clad contacts. 63p per 
doz. £3.75 per 100; £27.50 per 1,000; E250 per 
10,000. All carriage paid. 
Heavy duty type (body length 2 ") diameter 
0.22" to switch up to IA. at up to 250V. A.C. 
Gold clad contacts, LI .25 per doz., £6.25 
per 100; E47-50 per 1000; £450 per 10,000. 
Changeover type L2.50 per doz. All carriage 
paid. 
Operating Magnets 55p per doz. £4 per 100; 
£35 per 1000. All carriage paid. 

The revolutionary new 
Superteste 

Buyit it for what it is. 
Or buy for what can be 
The Supertester 680R is a completely new concept in measuring instruments. 

In itself a high quality test meter with eighty ranges on a 128mm mirror backed 

scale, it is also the basis of a complete measurement system. With the addition 

of the appropriate accessories it can measure a wide range of values including 

light. temperature. gauss and phase sequence. And there are other accessories 

to greatly extend the 680R's range. The 680R System offers many advantages 

t ver conventional test meters including tremendous versatility and economy 

ACCESSORIES TO CONVERT THE SUPERTESTER 680R TO THE FOLLOWING: 

Amperclamp 
For measuring 
a.c. currents 
from 250mA to 
500 amps. 
£1 1 .95 

Gauss 
Meter 
For 
measuring 
magnetic 
field 
strengths. 

£11.95 

Signal é Temperature 
Injector °4 Probe 
Producing 
1KHz and 
500 KHz 
signals for ,- 
circuit testing £5.95 

Phase Sequence 
Indicator To indicate 

the phase 
sequence of 
a 3 phase 
supply £5.95. 

Covering the 
range - 30 to 

200 C. £11.95 

Electronic Voltmeter 
Input resistance 
of 11 Mohms 
ford.c. and 
L BMohms 
shunteu Dy 10pF 
rot a.c. £18.00 

Transistor 
Tester 
For van 
sistors and 
diodes 
£1 1 .00. 

OTHER ACCESSORIES AVAILABLE S HUNTS D .C.25,50 and 100 amps. £4.50each CURRENT TRANSFORMERS A C 

25 and 100 amps. £7.00 each. E.H.T. PROBE Extends d.c. gage to 25,000v £5.95. 
49-5 Pancras Rd. London 

I -"I = ELECTRONIC BROKERS LTD. NW132QB. Tel: 01- 837 7781. 

WW-097 FOR FURTHER DETAILS 

SUPER - 

TESTER 

680R 

SPED Fi- 

CATION: 

13 D.C. ranges 

lisa 0.1 to 

2000V. 12 

ranges from 

50'íA ro 5A. 

20,000 Q /A 

Accuracy 1 %. 

11 A.C. arms 
fmm 2 to 2500V. 10 ranges from 

25001. to 4.000QIV. Accuracy 

2% 
Resistance: 6 vantes from 0.5Dto 
t00MQ. Reactance: 1 rance of 

0 -10M Frequency: 2 anges of 0 -50 

and 0.5000 Hz 0a0us Vole: 9 ranges from Olio 

20000 Daeikee: 10 ranges from -24 to +70d6. 

Capadunce: 6 ranges. 4 ranges from 20 to 

20.000 mid from internal battery and 2 ranges 

from 50.000 to 500.000pF using mains. 

£111.50complete with case and probes. 
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Wireless World, January 1973 

NEW BRANCHES NOW OPEN 

SUNDERLAND 
STOCKPORT 
COVENTRY 
(Opening Jan.) 

BIRMINGHAM 30 -31 Gt. Western 
Arcade (Closed Wed.) 

BLACKPOOL (Agent) O & C 
Electronics, 227 Church St. 

BRADFORD 10 North Parade (Closed Wed). 
COVENTRY 17 Shelton Sq. Opens Jan, 
DARLINGTON 19 Northgate (Closed Wed.) 
DERBY 26 Osmaston Rd. (Closed Wed.) 
EDINBURGH 101 Lothian Road (Closed Wed.) 
GLASGOW 326 Argyle St. (Closed Tues.) 
HULL 7 Whitetriargate (Closed Thurs.) 
LEEDS 5 -7 County (Mecca) Acode, Briggate 

LEICESTER 32 High 
(Closed 
St. (C oseddThurs,)28252 

LIVERPOOL 73 Dale St. (Closed Wed.) 
LONDON 238 Edgware Rd., W2 

(Closed Thurs.) Tel. 723 1629 
MANCHESTER 60a Oldham St. 

(Closed Wed.) Tel. 236 2778 

HI -FI CENTRES LTD. 
MAIL ORDERS to: 

108 HENCONNER LANE, LEEDS 13. 
Terms C.W.O. or C.O.D. Pottage 25p extra 
under £2. 30p extra over £2, or as stated. 
Trade supplied. S.A.E. with enquiries. 

EXPORT ENQUIRIES WELCOMED 
BRANCHES OPEN ALL DAY SATURDAYS 

AND OPERATE A 5 -DAY WEEK 
MAIL ORDERS NOT TO BE SENT TO SHOPS. 

MIDDLESBROUGH 106 Newport Rd. 
(Closed Wed.) Tel. 47096 

NEWCASTLE 24 Newgate Shopping Centre 

NOTTINGHAM 19/1(Closed a Market 
.) Tel, 21469 

t 

SHEFFIELD 13 Exchange eSt. (ClosedeTh B 

Tel. 20716 STOCKPORT 8 Little Underbank Tel. 4800777 
SUNDERLAND 5 Market Square 

(Closed Wed.) Tel. 70573 

R.S.C. G66 Mkll 6 +6 WATT STEREO AMPLIFIFIER 
High Quality Output. Stating I.H.F.M. led. Ganged Controls Bas, 
Treble, Vol. and Balance. Solid state constr. employing 10 Trans. 
pana diodes. Range 20.20,000Hz, Bass control ± 12 dB Treble ± 13 dB. Selector switch Y.U. or Tape/ Radio. Output for :1.15 ohm 
.reakers. Standard 200 -250v. 50 Hz mains operation. Attractive 
Rla,kSllver metal face plate and matching knobs. 

OR FACTORY BUILT Ili e 14.99 
FULLY 

KIT OF PARTS 
1 50 YWIREDPRINTEDC RCUIT £ 1 TEAK VENEERED CABINET .1-, 

R.S.C. SUPER 30 MkIII HIGH FIDELITY STEREO AMPLIFIER 
BUILD AN AMPLIFIER WURTB APPROXIMATELY 

DOUBLE THE KIT PRICE INCLUDING CABINET 
Only high grade components l'y leading manufacturers 

Push Button Selector Switching For Magna tic or 
Jack Socket for Headphones Ceramic Pick-Ups 

regardless of Price 
Neon Indicator Output (per drama 
Satin Silver Finish Metal Fascia 15 watts RAIS into N O 

` Bolld State Circuitry 
Frequency Response COMPLETE KIT 

7 Hz to 70 KHz cabinet). Carr. 05p 
Twenty Silicon Transistors ± II dB Cabinet it req. I:5 extra 
Four Diodes, Four Rectifiera FACTORY BUILT UNIT INC. CABINET £38.75 Send S.A.E. for full descriptive leaflet `vith 1.2 months' guarantee. Or Dep. el and L O 7 

!I umuthly payments £3.0'9 (Total £4.2-91) 
R.S.C. STEREO FM TUNER NOW AVAILABLE. -Vis ally nrnrh, s Milner :00 Mk. Ill at £4495 

FANE ULTRA HIGH POWER LOUDSPEAKERS 
Power Rating R.M.S. continuous. 2 years guarantee. Carr. free 

1211 'POP' 50 15" 'POP' 60 18" `POP' 100 
,b f 1 0.90 

1,aí!. 

L 12 90 
101 sett. 

1 X22.95 I: "m" 71.0011 74,OOn 
I "' " Gauss Gauss Or Dep. Lt mud 9 monthly Or Dep. £3.30 and 0 monthly Or Dep. £0.00 and 9 monthly payments £120 (Total £12.8(1) payments £1.311 (Total £15.00) payments £2.20 (Total £25.50) Pair suitable for all purposes. SUITABLE FOR BASS GUITAR, ELECTRONIC ORGAN. etc. 

FANE SPEAKERS `POP' 25/2 
12" 25 WATT 

£6.75 
Dual It me. 15 ohms 
NOT for Bass Guitar. 

Or 1/cp. £1 .25 and 9 monthly 
payments 751, (Total £8.00 

R.S.C. A10 30 

WATT HI -FI 

AMPLIFIER 
Including 2 
ind. controlled 

inputs 
Separate Bass and Treble Controls. Valves 
EF86, EF86, ECC83, GZ34, EL34, EL34. 
Sensitivity 36mV. For High Imp. mic. or 
pick -ups. Designed to high fidelity standards 
tar CLUBS. SCHOOLS, THEATRES, DANCE 
HALLS, DISCOTHEQUES, etc. For use with 
Electronic Organ, Bass or Lead Guitar. For 
O ram, Radio or Tape. For 3 or 15 ohm speakers. 

FACTORY 
edBUIL 

T 
coith[1.10 E19.75 

12 
months' guarantee. Or Dep. £4 and 9 monthly 
payments to-10 (Total £25.00) S.A.E. for leallbt 

HI -FI SPEAKER ENCLOSURES 
Teak veneer finish. Pleasing des.ga. 
Acoustically lined. All sizes approx, 
JE8 16 x 11 x 9 in. Pressor- l 1 toed. Gives excellent results ,5.35 

with 8 in. HIFi Speaker. 
8E8 for optimum results 

,ó'47 with any 8 in. HI -Fi 
Speaker. '22 x 15 x 9 in. 
8E10 outstanding performance with Hi -Fi ,6.74 10 -in. speaker. 24 x 15 r 1(1 In. forted. 
8E12 for high grade results with 
12 in. 111-Fi speaker and Tweeter. ,7.87 25.< 16, 114 in. Pressurised. 

p 

FANE 807T HIGH FIDELITY 
SPEAKER 8a 10 WATT 

A full range unit to provide excellent 
sound quality in imitable enclosure. 
Roll P.V.C. cone surround and long 
throw voice coil to achieve very low 
fundamental resonance of 30 Hz. 
Tweeter cone extends high note 

r :p inns. Frequency range 25. 15,000 Hz. Impedance 
:3 or 8/15n. (state requirement.) ,3'85 Cast Chassis REMARKABLE VALUE 
MODEL 8031 8. 15w. with paralytic Tweeter. 
Response 25 Hz to 15 Kllz. Gauss ,4.95 
1 a,o0n i,,,.:, wl.- i oho, IIS1.\' 

.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED. Interleaved and Impreg, 
where necessary. Primaries 200-250v.50 Hz. Screened. 
MIDGET CLAMPED TYPE 21 x 21 x 21111, 
250v., 61huA, 6.2v. 2a 99p 
250- 0- 250v., 130mA, 6.3e. 5a. £1.05 
FULLY SHROUDED UPRIGHT MOUNTING 
250-0-250v. 60mA., 6.3v. 2a., 
250.0- 250v, 100mA, 6.3v. 4a., 0.5- 6.:3v. Oa 
300- 0- :300v. 1 oom A,11.3e. 4a., 0.5- li.3v. 3a 
300.0.300e. 130mA, 6.3v. 9a., c.t., 11.2v la 

For Mallard 510 Amplifier 
350.0.350v. 100mA., 6,3v. 4a., 0.5.6.3v. 3a 
350.0.350v. 150nIA. 6.3v, 4a., 0.5- 6.3v. 3a 
425.0.425v. 200mA, 6,3v. 4a. c.t., 5v. 3a 
425.0.425v. 200mA, 6.3v. 4a., 6.3v. 3a, 5v. 3a 
450- 0- 450, 250mA. 6.3v. 4a., c.t., 5v. 3a 
TOP SHROUDED DROP- THROUGH TYPE 
250-0-210v 70mA, 6.3v. 2a., 0.5 -6.3v. 2a 
250.0.200v. 100mA, 6.3v. 3.5a 
250- 0 -250v. 100mA, 6.3v. 2a., 11.3v. la 
250.0.350v. 80mA, 6,3v. 2a., 0.5.0.3v. 2a 
250.0.250v. 100mA, 6.5v. 4a., 0.5.6.3e. 3a 
500- 0.300v. 100mA, 6.3v. 9a., 0- 5.6.3e. 3a. 
'100.0.300v. 130mA, 6.3v. 4a. c.t. 6.0v. la. 
Suitable for Mallard 510 Amplifier 
350.0.350v. 100mA., 6.3v. 4a., 0- 5 -6.3v. 3a. £2.20 
350.0.350v. 150mA, 6.2e. 4a., 0- 5 -6.3v. 3a. £260 
FILAMENT or TRANSISTOR POWER PACK Types 
6.3v. 1.5a. 499; 6.3v. 2a. 54p; li.3v. 3u. 76v: 
ri,sv. fia. £1.30 ;11v. la. 55P; 0.9 -18v. ISa. £1.1O: 
0.12.25 -42v. 2a. £l .76:12v. 3a. or 24v.1.50. £1'35: 
CHARGER TRANSFORMERS 0.9.15v. 15,a. 99p; .,ia..110P: ra.. 125p:5a..145p: ra..166p: Nn.. £2 
AUTO (Step UP /Step DOWN) Transformera 
1,110/120v., 200.230- 250v. 50 -h0 .. lt, 110p: 
150w., 190p: 50w.. 275p: cow.. 5751, 
OUTPUT TRANSFORMERS 
Standard Pentode 5,011012 to 7,110012 to 3 L 
Push -Pull 8 watts EL84 to O 12 or 1513 
Push -Pull 10 watts 6 \'6 1:CI.86 to 3, 5, 8 

or 1512 
Push-Pull ELSA to 3 or 1512 10-12 watts 
Push -Pull Ultra Linear for Mallard 510, etc 
Push -Pull 15 -18 watts, sectionally wound 

OLI, Kitt;, etc., for 3 or 150 
Push-Pull 50 watt high quality sectionally 

wound E1.34, 01.6, KT66, etc. to 3 or 15 O 

£1.40 
£2.20 
52.20 

£2.85 
£2.20 
£2.85 
£4.95 
£5.10 
£5.50 

£1.35 
£1.55 
£1.80 
£1.85 
52.20 
52.20 
52.60 

Sop 
839 

£1.37 
£1.35 
52.20 

£1.99 

£3.30 

HIGH FIDELITY SPEAKERS 
AUDIOTRINE RANGE 
Heavy construction. Highly 
efficient ceramic magnets. 
Plastifieo cone surrounds. 
"D" indicates Tweeter cone 
providing frequency range up 
to 15 KHz. Exceptional per- 
formance at low cost. 
HF 808T ..8- 108V £2.88 
HE 102D.10" IOW £3'40 
HF 120...12' 15W £4.50 Please state 
HF 1200.12° 15W £4.99 impedance 
HF 126...12' 15W 55.75 required. 
HF 126D.12' 15W £6'25 3 or 8 -15 ohm. 

HI -FI SPEAKER SYSTEMS 
Andiotrine 121K. 12 in. 15 
watt. 11,000 Gauss bass unit. 
Cross -over unit and Tweeter. 
Smooth resfanae and wide 
frequency range ensure re- 

, prodc 
sound re- 

produetlon. 
Carr. 30p 

Audiotrine 125K with extra sensi- 
tive 15,ono t: :,nom. 1.2 In. -peahen 

,5.95 
,6.95 

BATTERY/MAINS CONVERSION UNITS 
R.B.C. 11MI ',attery elitnitu,- 
tnr completely replaces 1.5v. 
and 0,v. Radio batteries 

000 where normal 200 -250v. Al' 
available. 

'nnlplete Kit ,3.25 Ready ,3.75 ì It diagram, Mr use 

SELENIUM RECTIFIERS Bridged 
Jl :agi. input. 180. AC, 6/12v. DC output. la, 
25P; "-:'.. 35P :: a., 50P: 4a., 65p; fia., 80P 

TRANSFORMERS 
MAINS ISOLATING SERIES 

Primary 200 -250 Volta Secondary 240 Volts Centre 
Tapped (120V) and Earth Shielded 

ALSO AVAILABLE WITH I 15/120V SECONDARY WINDING 

Ref. VA Weight Size cm. P & P 
No. (Watts) lb or L 

07 20 I I I 7.O x 6.O x 6.5 1.61 30 
100 60 3 8.9 x 8.0 x 7.7 2.39 36 
61 100 5 1 10.ßx 8.9x 8.3 2-62 52 
30 200 9 12.0 x 10.3 x10-0 4-39 52 
62 250 12 9.5x12.7x11.4 5.80 67 
55 350 15 14.0 x 10.8 x12-4 7.77 82 
63 500 27 17.1 x l I.4 x 15.9 11.20 
92 1000 40 17.8 x17.1 x 21.6 20.63 

128 2000 63 24.1 x 21-6 x 15.2 34.10 
129 3000 84 21.6x21.6x20.3 53.34 
190 6000 178 311x35.6x17 -1 87.52 
440V 300VA ISOLATOR, Primary 440V Secondary 240V, Centre Tapped 
S d and Shrouded, 59.43, P & P 67p. 

AUTO SERIES (NOT ISOLATED) 
Ref. VA Weight Size cm. Auto Taps 
No. ( Watts) lb oz 
113 20 11 7.3 x 4-3 x 4-4 0-115-210-240 
64 75 1 14 7.0 x 64 x 6.0 0-115-210-240 

4 150 3 0 89 x 64 x 7-6 0-115-200-220-240 
66 300 6 0 102 x10-2 x 9.5 
67 500 12 8 14-0x102X114 
84 1000 16 0 114x140x14-0 
93 1500 28 9 135x149x165 
95 2000 40 0 178x16-5x21-6 
73 3000 45 8 17-4x18.1x213 .. .. 

P&P 
L n 

0-85 
I66 
2.00 
389 
5-78 

10-49 
I5-20 
19-84 
26-99 

22 
30 
36 
52 
67 
82 

TOTALLY ENCLOSED I ISV AUTO TRANSFORMERS 
I ISV 500 Watt totally enclosed auto transformer. complete with mains lead 
and two 115V outlet sockets, L7.85. P & P 67p 
Also available a 20 Watt version. LI .67. P & P 22p. 

LOW VOLTAGE SERIES (ISOLATED) 
PRIMARY 200 -250 VOLTS 12 AND /OR 24 VOLT RANGE 

Ref. Amps. Weight Size cm. 
No. 12V 24V lb oz 
III 0.5 0.25 12 7.6X 5.7x 4-4 
213 1.0 0.5 I 0 8.3 x 5.1 x 5.1 

71 2 I I 0 7.Ox 6.4x 5.7 
18 4 2 2 4 8.3 x 7.0 x 7.0 
70 6 3 3 12 10.2 x 7.6 x 8.6 

108 8 4 5 4 10.0 x 8.3x 8.2 
72 10 5 6 3 7.9 x 10.8 x 10.2 
17 16 8 7 8 12 -Ix 9.5x10.2 

1 1 5 20 1 0 I I 1 3 12.1 x 1 1.4 x 10.2 
187 30 15 16 12 13.3x12.1 x12 -1 
226 60 30 34 0 17.0 X14-5 x 12.5 

Ref. Amps. Weight Size cm. 
No. lb oz. 
112 0.5 I 4 8.3 x 3.7 x 4.9 
79 I.0 2 0 7.0 x 6.4 x 6-0 

3 2.0 3- 2 8.9 x 7.0 x 7.6 
20 3.0 4 6 10.2 x 8.9 x 8.6 
21 4.0 6 0 10.2x10.0x 8.6 
51 5.0 6 8 12.1 X10.Ox 8.6 

117 6.0 7 8 12.1 x 10.0 x 10.2 
88 8.0 10 0 14.0x 11.7x 10.0 
89 10.0 1 2 2 14.0 x 10.2 x 1 1.4 

Ref. 
No. 
02 
03 
04 
05 
06 
07 
18 
19 

Ref. 
No. 

24 
26 
27 
25 
23 
20 
22 

Amps . Weight 
lb oz 

0.5 I 11 
1.0 2 10 
2.0 5 0 
3.0 6 0 
4.0 9 4 
6.0 12 4 
8.0 18 9 

10.0 19 12 

Size cm, 

70 x 7.0 x 5-7 
8.3 x 73 x 7-0 
I02x 8.9x 8-6 
102x102x 8-3 
121 x11-4x10-2 
12Ix11Ix13.3 
133x13.3x12I 
16.5 x 1 1.4 X15-9 

Amps. Weight Size cm. 
lb oz 

Secondary Windings 

0 -12V at 0.25A x2 
0 -12V at 0.5A x2 
0 -12V at IA x2 
0 -12V at 2A x 2 
0 -12V at 3A x2 
0 -12V at 4A x2 
0 -12V at 5A x 2 
0 -12V at 8A x 2 
0 -I2V at 10Ax2 
0 -I2V at I5A x2 
0 -I2V at 30A X2 

30 VOLT RANGE 
Secondary Taps 

0- 12- I5- 20- 24-30V 

50 VOLT RANGE 
Secondary Taps 

0- 19- 25- 33- 40 -50V 

P& P 

L p 

0-85 
I01 
1-33 
I86 
2-24 
2-48 
2-94 
4.54 
5-78 

1067 
1961 

22 
22 
22 
36 
42 
52 
52 
52 
67 
82 

P&P 
L p 

I01 
I -35 
2-01 
2-48 
2-94 
3-66 
4.36 
5-64 
7-14 

1.33 
1-94 
2.69 
3-65 
4 -83 
7-14 
9.32 

II-68 

22 
36 
36 
42 
52 
52 
52 
67 
67 

P& P 

p 
30 
36 
42 
52 
52 
67 
97 
97 

60 VOLT RANGE P& P 
L p 

1.35 36 
1.88 36 
2-94 42 
4.48 52 
5.78 67 
8.37 8.2 

13-85 

05 2 4 8-3 x 9-5 x 6-7 0-24-30-40-48-60V I0 3 0 8-9 x 7.6 x 7-6 , 
20 5 6 102x B9x 8-6 
30 8 8 119 x 9.5 x10-0 " 40 10 6 II.4x 95x114 
60 16 12 I3-3 x12-1 x 12.1 , 

100 23 2 165x12-7x16-5 ., .. 
LEAD ACID BATTERY CHARGER TYPES 

PRIMARY 200-250 VOLT FOR CHARGING 60R 12 VOLT BATTERIES 
Ref. Amps. Weight Size cm. 
No. lb or 

45 1.5 I 9 7.0 x 6.0 x 6.0 
5 4.0 3 II 10.2x 7.0x 8.3 

86 6.0 5 12 10.2 x 8 -9 x 8.3 
146 8.0 6 4 8.9x 10.2x 10.2 

50 12.5 II 14 13.3 x10.8x12.1 

Please note, these 
units do not in- 
clude rectifier. 

P&P 
L p 

1.34 30 
2.03 42 
3-07 52 
3.49 52 
5.20 67 

All ratings are continuous. Standard construction: open with solder 
tags and wax impregnation. Enclosed styles to order. 

TRANSISTORS 
TO MANUFACTURERS' FULL SPECIFICATIONS 
13C107/1081109 9-0p each 
25+ 7Sp 

100+ 6.5p 
500+ 6.Op 
Minimum order IO pieces 
this range, 

ON 3055 68p each 
with mica and bushes 
25+ 55p 

100+ 45p 
500+ 40p 

AD 161 /162 60p pair 
with mica and bushes 

25+ S5p 
100+ 50p 
500+ 45p 

1000+ 40p 

*Quantity prices on application 
Also stocked: SEMICONDUCTORS VALVES 

MULTIMETERS MAINS KEYNECTOR 
ELECTROSIL METAL OXIDE RESISTORS 

'Carriage via B.R.` 

BARRIE electronics 
11 MOSÇOW ROAD, QUEENSWAY 

LONDON W2 4AH Tel:01 -229 6681/2 
NEAREST TUBE STATIONS: BAYSWATER, QUEENSWAY 

WW-098 FOR FURTHER DETAILS 
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LASKYS - NEW DOLBY SYSTEM 
NOISE REDUCTION UNIT 

The new Lasky's NOISE REDUCTION UNIT uses the famous DOLBY 'B' system to provide users of 
semi professional and cassette recorders with a way to increase performance at low tape speeds by 

reducing tape hiss by 3dB at 600Hz rising to 6dB at 1200Hz and 10dB for all frequencies above 
3000Hz. The unit is ideal for replay of pre -recorded tapes and cassettes now being issued in the 
DOLBY 'B' format. Controls are provided for input levels and noise reduction on record and replay. 
2 meters are fitted for instant checking of DOLBY level. Off tape monitoring is provided by the replay input 
button when used with 3 head machines. Brief specification. F^nuency response: 20Hz to 15KHz 

naB 
to noise: better 70dB (ref 

mV all 
Power LASKYS £32 50 Signal to noise: better than 70d8 Iref 580mV). Power POST FREE 

requirements 700,250V AC 40,60Hz. Size 15 x 9 x 3 }ìn. PRICE INUK 

Audiotronic 6 Pole 
Quadraphonic 
Decoder 
This new Audiotronic Decoder is a fully transistorised 
system to reproduce 4- channel sound from SQ records 
and 4- channel discrete sources. It performs the CBS 

SO matrix decoding function on SO encoded programme material (adopted by the majority of the world's 
manufacturers). from disc. tape or FM radio. The four signals. when reproduced through four amplifiers 
and four speakers, will be presented as left, right and front, left and right back information. Switching 
is provided for: SQ recording and FM Broadcasts. "Ambient" for enhanced 2- channel sound by synthe- 
sizing four channels. normal stereo: 2- and 4- channel record and playback. The master volume control 
allows overall level to be set plus a rear control for front to back balancing. BRIEF SPEC. Input Imp 
40K ohms. Output Imp. 300 ohms. Freq. Rasp. 4Hz - 100KHz. Freq. Sep. 60d8. Rear Sep. 20de. 
Power Req. AC 240V 50 /60Hz. Size: 180 (WI x 55 IHI x 220 (DI mm. 

LASKYS PRICE £22.50 c a P 35p 

FERGUSON 3414 COMPACT SYSTEM 
The 3414 ,s a compact FM stereo receiver kited with a 8.5. R. Auto. 
Manual turntable and Goldring G800H cart. Inputs for Tape play 

and Auxiliary and outputs for tape and headphones. Controls 
for volume, bass. treble and balance. The FM Tuner section 
has 5 pre- settable push buttons. Stereo broadcast indicator 
beacon. SPEC. Power Output 15 watts per channel 
into 4 ohms. Freq. Rasp. 30- 25KHz. Harmonic Dist. 
Less than 0.5% rre 1 KHz. Power Req. AC 120 -240V 
50 /60Hz. Size 56.5 (L) x 38 (W) x 18.5 (H) cm. Walnut 
veneer finish. 

The Philips RI-1.402 
Speak,'' Include one 7" woofer and one r 

1" tweeter. Power 20W r.m.s. £79.00 

Complete with pair 
Philips RH. 402 speakers. 

Philips RH.402 Speakers 
available separately at 
£21.50 pair. 

of 

PACKAGE +ppc 
Ferguson 3414 Compact with a pair of Laskys Price £85 
Lasky's CrIterIon Mk X speakers. 

LEAK TRUSPEED Mk Ill 
A low speed (250 r.p.m.) synchronous 12 -pole 
hysteresis motor 1100-130V. or 200-250V). 
gives constant turntable speed independent of 
mains voltage fluctuations. Speeds: 33} r.p.m. 
and 45 r.p.m. Wow: less than 0.15 %. Flutter: 
less than 0.02 %. Isolated pick -up arm and 
balanced turntable mounting greatly reduced 
acoustic feedback. Cast aluminium turntable. 
The antistatic turntable mat holds all diameters 
of record correctly and drives them from the 
rim thus eliminating slipping caused by bowed or 
warped records. Size: 121in x 151in x 
inc. cover. COMPLETE WITH ARM, TEAK 
PLINTH. AND TINTED PERSPEX COVER AND 
SHURE M75'6 CARTRIDGE. 

Made to sell 
for £69.50 

ILeak Truspeed on walnut base 
with cover - less arm and car- 
tridge. A snip for the Hi -Fi 
enthusiast. 

£29 

EXCLUSIVE TM -5 
5K /ohms/V MULTIMETER 
Another pocket multimeter from Laskys providing top quality and 
value. The Slimline impact resistant case size 44x21x1'in fitted 
with extra large tin square meter. Readability is superior on all 
ranges. making this an excellent instrument for servicing tran- 
sistorised equipment. Recessed click stop selection switch. 
Zero ohms adjustment. Buff finish with crystal clear meter cover. 

Spec.: DC/V: 3 -15- 150 -300 -1200 at 5K /ohms/V. AC/V: 
6 -30- 300 -600 at 2.5K /ohms/V. DC Current: 0- 300uA. 
0- 300mA. Resistance: 0 -10K /ohms. 0-1m/ohms. Decibels 
10dB to 16dB. Complete with battery and test leads. 

LASKYS PRICE £2 A5 Ca P. 35p 

AUDIO NICS 1973 
JUST PUBLISHED The 1973 edition of Laskys famous "Audio- Tronics Pictorial" is now 
available. Bigger. brighter and better than ever. Laskys brand new catalogue now contains 48 pages 
packed with all the latest HiFi and electronics equipment -- everything for the layman and enthusiast 
alike. All the goods shown in the "Audio -Tronics Catalogue" are available from any of our branches or 
by Mail Order to any address in the U.K. or overseas. Free on request Just send pour name address 
and 15p for post and inclusion on our regular mailing list. 

Wireless World, January 1973 

Wilkinson s 
RCLAYS AND 0ÓE 

3000 

BUILT TO YOUR SPECIFICATION . 

Contacts up to 8 changeover * DUST COVERS 
* QUICK DELIVERY * KEEN PRICES 
* QUOTATIONS BY RETURN 

/ HOME & OVERSEAS 
PRECISION POTS 50K 2W 1. ", 10K 3W .2k ", 5 5K 5W f", £125 each. 20K lowly., £2 each. 
Send for complete list of Carbon andWlreWound types, all values. 
GALVANOMETERS. Unipivot type 50.0.50 Mlcroarep, scaled 35.0 -35, Knife pointer, Mirror 
scale, 4 in. dia. In leather carrying case £10 each. Post 40p. 
MEGGERS. 5W volts, range 0 -1,000 Meg. ohms -infinity, metal case, in good working order 
£15 each. Post 40p. 
PORTABLE VOLTMETERS 160 volts ACIDC moving Iron 8 in. Mirror scale in polished 
wood case with hinged flap 9f in. by 8f in. by 3E. In., only £5 each, post 70p, resistance 
supplied to extend range to 320 volts (scale reading X2) S0p extra. 
VOLTMETERS 2 In. flush round ACIDC with fixing clip 0 -20 or 0.40 volts £2 each. 
0.5 amp some price. 10 MA £1.50 each, all post paid. 
FREQUENCY METERS. 45(55 c.o.s. 230 v. A.C. 8 in. dia. flush round £10. Post 70p. 
SINGLE FUSE HOLDERS. Belling Lee L358 one hole fixing. 10p each. 
GEARED MOTORS. 1 r.p.m. or 3 r.p.m. 4 watts very powerful, reversible 24 v. A.C. 
£1.75, post 20p, can be operated from 230 v. with our £1 Transformer. Post 30p. 
RECTIFIER UNITS WESTALITE TYPE BC 3-3)15. Input 200)250 Volts AC. Output up 
to 8 Volts 15 Amps DC. Heavily damped 0120 ammeter Moving Coil ay in. reads true charging 
current, which Is regulated by a four position rotary switch and sliding resistance. A ballast 
Is fitted to smooth out mains variations. AC and DC fuses fitted. Size in In. x 131 In. x 12 In., 
designed to stand on bench or fit to a well £10. Carriage 75p. 
MINIATURE DIGITAL INDICATOR, size of digits f In., Illuminated by 28 volt lamps, 
reading 0 to 9 with decimal points, quick disconnect at rear of unit for easy lamp replace- 
ment. This miniaturized digital display operates On a rear -projection principle, when one of 
the twelve lamps at the rear of the unit is lighted, the lamp projects the corresponding digit 
on the condensing lens through a projection lens on to the viewing screen at the front of 
the unit. £3 each. Illustrated details available. 
BRIDGE MEGGERS, SERIES I, 1,000 volts, range 01100 M ohms -Infinity, with resistance 
Box 0)9999 ohms. Brand new. £6500 each. Carriage 75p. 
VEEDER-ROOT COUNTERS with zero reset 800 counts per minute 
6 figures. 110 v. A.C. £5 post paid. 
STROBOSCOPE FORKS 125 CYCLES, 
£1 each, post paid. 

HIGH SPEED COUNTERS 
3f In. x 1 in. 10 counts per second, with 
4 figures. The following D.C. voltages are 
available, 0 v., 12 v., 24 v., 50 v., or 100 v. 
Also supplied with auxiliary contacts, 
normally open 409 extra. 
MINIATURE BUZZERS, 12 volts, with toneadjuster 40p each as illustrated 
LEDEX ROTARY SOLENOIDS AND CIRCUIT SELECTORS, size 5S 
4 pole 11 way and off E5.50, 24 pole 11 way and off £1050. 54 pole OnjOff £7.50. 
MICROSWITCHES ROLLER TYPE. Honeywell S.P.C.O. 15 amp 125 -250 and 
460 volts AC, eon each post paid. Quantity discounts. 
SPRINGLOADED TOGGLE SWITCHES. D.P.C.O. 10 amp 250 volt NSF, 40p 
each post paid. 
FOOT PRESS SWITCH with sloping rubber -covered platform S.P.C.O. 5 amp. 
Base 12} In. x 11f in. x max. height 51 In. £3.50 each, post 60p. 

L. WILKINSON (CROYDON) LTD:, LONGLEY HOUSE, 
LONGLEY RD., CROYDON, CR 3LH. Phone 01464 tli6 Grams: WILCO CROYDON 

DgD 

£1.75 

WW-099 FOR FURTHER DETAILS 

Our 
price 
ONLY 

£2.99 
Increase efficiency of Office, Shop and 
Workshop with this DELUXE TELE- 
PHONE AMPLIFIER which enables 
you to take down long telephone 
messages or converse without holding 
the handset. Just moisten the suction 
pad and stick it to one side of the 
telephone. A useful office aid. On /Off 
switch. Volume control. Operates on 
one 9v battery. Size Sin. X 4in. Ready 
to operate. Add 14p extra for battery. 
P & P 22p. 

£7'25 
This NEW, versatile De Luxe 4- 
Station Transistorised Intercom 
(1 Master and 3 Subs) for desk or 
wall mounting can solve your com- 
munication problems' instantly. Effec- 
tive range 300ft. Call /talk /listen from 
Master to Sube and Subs to Master. 
With Selector switch. Ideally suitable 
for office, shop, home or surgery. 
Adaptable for Mains. Complete with 
three 66ft. connecting wires and 
accessories. On /Off switch volume 
control. P. & P. 40p. 

WEST LONDON DIRECT SUPPLIES 
169 KENSINGTON HIGH STREET, LONDON W8 6SN 

Thermistors 
F. J. Hyde, DSc, MSc, BSc. 
The aim of this book is to give for the first time a comprehensive 
account of the properties and applications of both positive and 
negative temperature coefficient INTC and PTC) types of 
thermistors. In order that their potential usefulness in a wide 
range of instrumentation and measurement may be made 
evident. It will prove to be an indispensable reference book 
for all those interested in the application of this extremely 
useful circuit component. 
0 592 02807 0 208 pages illustrated 1971 £3.20 

Available from leading booksellers or: 

The Butterworth Group 
88 Kingsway London WC28 6A8 
Showrooms and Trade Counter 4 -5 Bell Yard London WC2 

Laslic.ys Racl3ao 
107 EDGWARE ROAD, LONDON, W. 2 4245 TOTTENHAM CT. RD, LONDON. WI 
33 TOTTENHAM CT.RO, LONDON, WI 1111 FLEET STREET, LONDON. E.C.4: 

MAIL ORDERS TO:Dept.WW 3 -15 CAVELL STREET, LONDON, El 2BN 
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TRANSISTORS 
& DIODES 
2N457 75p 
2N1545 50p 
2N1547 50p 
2N1557 50p 
2N3055 45p 
2N3322 £1.00 
2N3553 £1.00 
2N5322 50p 
AC126 20p 
AC127 25p 
AC128 20p 
AF115 25p 
AF116 25p 
AF117 25p 
BC107 8p 
BC108 8p 
BC109 8p 
0C35 40p 
0C42 40p 
0071 12p 
CV7006/0072 20p 
0075 25p 
0077 45p 
0083 25p 
2N356/0C139 25p 
Get110 20p 
2G106/2N711B 43p 
0A5 20p 
°A10 25p 
RAS508AF 

800PIV 50p 
RAS31OAF 1000v Av. 

1.5a 2 for 50p 
STC Wire ended400PIV 

la 4 for 50p 

THYRISTORS 
GE2N1774 200v. 5a. 
CR1-021C 20v. la. 
CR10-101B 100v. 10a. 
CR 10-021 20v. 10a. 
CR10-40B 40v. 10a. 
CR 10-051 50v. 10a. 
CR10-017 70v. 10a. 
8TX82-300R 300v. 26a. .. 
STC 3/40 400v. 3a. 

BRIDGE RECTIFIERS 
1B40K0550v4a 
RECTIFIER STACKS 

95p 

GEX541B1P2 £6.88 
GEX541BiPl £3.50 
GEX541D2P1 £3.50 
GEX541NB1P1F £6.00 
GEX 541 HP3F £6.00 
SX751N1B1P1F f 6.00 

SWITCHES 
Edwards High Vacuum "Speedivac" model VSK1B 
ranas 25 -760 torr contact ratings 250v 5e. volume 
4.2cm3 max. working pressure 151b/in2 gauge 
net weight 17 ozs £6.20 
Belling Delay hand reset L41 5 £1.10 
Stackpole min. rocker 125v 10a. 250v 5e. ... 20p 
Tippalite Rocker 12v 60p 
Securex 5000 press button 250v ac £ 1.20 

TELEPRINTERS 
Creed model 75 - 5w Mk 3a & 4 new unused 
complete with connectors handbook and wiring 
diagram £35.00 cárr. £1.00 

TRIACS & DIACS 

£1.20 
25p 

£1.00 
£1.00 
£1.00 
£ 1.00 
£1.00 
£2.00 

50p 

40842 450v 6a. £1.05 
Trigger circuit for above Diac 40583 

30p 
BTW16 -100 100v 10a. .... £1.00 

INTEGRATED CIRCUITS 
MC3544 £1.10 
MC353G £2.00 
MC358AG £5.00 
MC365G £5.00 
CA3020 93p 
CA3021 £1.15 
CA3055 £ 1.24 
CD4035AE £1.91 

Alan West Direct - 
On SCF Starters 
240v 1ph 50c 
hp.0.5 & 0.25, 
new, unused 
£5.75 p.p. 29p. 

VARIACS 
Zenith Duratrak Type V6M Inp. 135v & 115v Outp. 135v at 6a. £6.00 
Zenith opentype Inp. 220v Outp. 0 -253v at 0.5a £3.50 
Philips hip. 220v Outp. 0 -270v at 23a. £25.00 carr. £1.00 

KEYBOARDS 
ICT Numerical Type 81 CR7811 -69 £15.00 carr. 35p 
ICT Alpha Verifier Type 82 CR7891 -66 £27.00 carr.50p 

PERIPHERALS 
Data Recording Magnetic Tape Handler Type VI 7 Track }" complete with Read/ 
Write Heads suitable as replacement and spares for most ICL Computer Systems 
ICL Systems 4 - Line Printer 4555. RCA Tape Handlers 4/50 & 70/445 -2, RCA Type 
1507 80 column Card Reader Plessey RAB /3 'M' (0031 32K word 25 Bit 2 Micro- 
second Memory System. Teletype Corp. Hi Speed tape punch (BRPE) ..... P.O.A. 

CAPACITORS 
Daly Electrolytic 9000 of 40v 50p: Daly Electrolytic 10,000 of 70v 50p: Dubilier 
Metallised Paper Type 426 100uf 150v DC 50p: R.I.C. type 1297 1.8uf 440v 
AC 35p. 

MOTORS 
Crompton Parkinson 240v 1 ph 50c 0.125hp 1400rpm £5.00 carr. 67p 
GEC fractional 1 /12hp 230/250v 1 ph 50c 1425rpm £3.50 carr. 67p 
E.E. -}hp 230v 50c 1ph 50c. 1440rpm £10,00 carr. £1.00 

FANS, CENTRIFUGAL BLOWERS & STARTERS 
Woods Aerofoil short casing type "S " 2700rpm 220/250v 1 ph 50c 6" plastic impel- 
ler incl. p.p. £11.50 
Airmax Type M 1/Y3954 (3 blades) Cast Aluminium alloy impeller & casing (corres- 
ponds to current type 3965 7 } ") 230v 1ph 50c 2900rpm Class "A" insulation 
425cfm free air weight 9 4-lbs. incl. p.p. £21.00. 

1 ph 50c 2700rpm 74" impeller 14 blades incl. 
p.p. £ 13.50. 
Service Electric Hi- Velocity Fans. suitable for Gas 
combustion Systems, Steam exhausting, Pneumatic 
conveying, Cooling Electronic equipment, Air blast 
for Oil burners. Secomak Model 365 (corresponds 
to 575) Airblast Fan, 440v 3ph 50c 0.75hp 
2850rpm, continuous 160cfm 12 in w.g. nett 

weight 441bs price incl. carr. £41.00. Secomak 
model 350 250v 1ph 50c 0.166hp, 2800 rpm 
continuous 50cfm 2 in. w.g. net weight 34lbs, 
price incl. Carr. £26.00. 

Air Controls type VBL4 200/250v 1ph 50c. 1 10cfm free air weight 7 1-Ibs. price incl. 
p.p. £14.50. 

Where p.p. not advised, add 10p per £ handling & post lin UK) Cash with order 
personal callers welcome open Mon. -Wed. 9.30-5.30 Fri. -Sat. 9.30 -8.00. 
Free Car Park adjacent. 

W. & B. MACFARLANE 
126 UXBRIDGE ROAD, HANWELL, LONDON W7 3SL 

WW -100 FOR FURTHER DETAILS 
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FM STEREO 
IS HERE! 

Have you considered converting your 
existing transistorised FM Tuner to 

Stereo? LOCK DISTRIBUTION now have 
available a Stereo Decoder Kit 

'comprising P.C. Board, Motorola 
MC1310P (Coil -less Decoder I.C.), all 
resistors and capacitors, plus easy to 

follow Layout Diagram. 

The lot for £3.85 
All you have to do is build the Kit up and 

away you go. 

Kits are also available for Tuning Indicators, using latest 
Motorola Light Emitting Diodes and Transistors, again 
supplied complete with all passives and P.C. Board. 

Finally, if you are not keen on noise between stations 
a squelch Circuit Kit can be supplied. This also uses 

Motorola Transistors for quality and reliability. 

Send Cash or Cheque for immediate delivery 

LOCK DISTRIBUTION 
Neville Street, Middleton Road, Oldham, Lancs. 

Tel: 061 -624 6832 01 -253 7521 021 -783 5896 
ICA 7655 

WW -101 FOR FURTHER DETAILS 

QUAD ft STEREO I.C. DECODERS 
PHASE LOCKED LOOP (W.W. July 1972) 

MOTOROLA MC1310P KIT EX STOCK DELIVERY 
Complete kit £3.40 
MC1310P only £2.75 

Built and Tested £5.50 
Light Emitting Diode £0.35 

TEXAS SN76104N STEREO DECODER 
Complete kit £3.00 Built and Tested 
SN76104N only £1.50 Set of 3 coils 

£4.75 
£0.80 

LATEST S.Q. QUADRAPHONIC DECODER 
A complete kit for the latest I.C. Decoder using the C.B.S. S.Q. system for 
quadraphonic disc reproduction. 
Complete kit of parts £8.00 
Built and Tested £11.00 

ORDER NOW FOR LATE JANUARY DELIVERY 

JUST RELEASED E.M.I. QUAD SPEAKERS 
for quadraphonic and stereo use with the latest twin coil speaker system 
and patented electronic front -rear separators built in giving "surround sound" 
from existing stereo systems and future quadraphonic systems. LE3SS 
15 watt RMS £38.00 each plus P.P. 

TEXAS -HARDCASTLE AMPLIFIER KITS 
The complete range from 10 watts to 100 watts. Power supplies for all kits 
available. See our advertisement on page 116 W.W. November, 1972. 

TEXAS -MANN TEXAN (P.W. May -Aug. 1972) 
Complete specification kit £28.50 

NEW! OUR LATEST 25 WATT TEXAN VERSION 
Complete kit with 2.4 amp power supply, BFR80 and BFR40 improved 
drivers and all push button selector array £35.00 complete. 
Order now for Delivery Early Feb. 1973 to avoid disappointment 
Send large stamped and addressed envelope for our latest lists of 

products. 

SONAX ELECTRONICS (MAIL ORDER) 

12A BURLEIGH PARADE, SOUTHGATE 
LONDON N14 
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(ELECTRONICS) LTD. 

9 & IO CHAPEL ST., LONDON, N.W.I 
01- 723 -7851 01- 262 -5125 

CURRENT RANGE OF BRAND NEW L.T. TRANS- 
FORMERS. FULLY SHOUED ( 

BLOCK CONNECTIONS. ALLPRIMARIEES 2201240vMINAL v. 

No. Sec. Taps Amps Price Carr. 

lA 25-33- 40 -50.. .. .. 15 £1200 65p 

18 25- 33- 41-50.. .. .. 10 £9.00 50p 

IC 25- 33 -40 -50.. .. .. 6 £7.50 50p 

ID 25- 33-40 -50.. .. .. 3 £5 50 40p 

2A 4-16.-24-32 .. .. 12 £7.75 45P 

2B 4-16 -24-32 .. .. 8 £6.50 45P 

2C 4- 16 -24 -32 .. .. 4 £3.90 401) 

2D 4-16 -24-32 .. .. 2 £2'75 30p 

38 25 -30-35 .. .. 20 £1200 65p 

3C 25 -30-35 .. .. 10 £7.50 60p 

3D 25 -30-35 .. .. 5 £5.75 45p 

3E 25 -30-35 .. .. 2 £3.25 45p 

4A 12 -20-24 .. .. 30 £1300 75p 

48 12 -20-24 .. .. 20 9.00 50p 

4C 12 -20-24 .. .. 10 £5.75 50p 

50 12 -20-24 .. .. 5 £4.00 45p 

4A 3 -12 -18 .. 30 £1050 45p 

5B 3 -12 -18 .. .. 20 £7.75 50p 

5C 3 -12 -18 .. .. 10 £4.75 45p 

513 3 -12 -18 .. .. .. 5 £3 75 40p 

6A 48 -56-60 .. .. .. 2 £3.75 40p 

68 48-56 -60 .. .. .. 1 £2.75 35p 

7A 6-12 .. .. .. .. 50 £1250 55p 

78 6-12 .. .. .. .. 20 £6.50 45P 

IC 6-12 .. .. .. .. 10 £375 35p 

7D 6-12 .. .. .. .. 5 £2.50 351) 

8A 12 -24.. .. .. .. 1 £1.75 35p 

9A 17 -32.. .. .. .. 8 £6-SO 35p 

10A 9-15 .. .. .. .. 2 £1.50 35p 

lIA 6.3 . .. .. 15 £3.75 35p 

12A 30- 2525 -30 .. .. 2 £3.75 35p 

13A` 1 2 1 2 .. .. .. 8 £3.90 35p 

Note: By using the intermediate taps many other voltages 
can be obtained. 

Example: No. I .. 7- 8- 10- 15- 17- 25- 33- 40 -50v. 
No. 2 .. 4- 8- 12- 16- 20- 24 -32v. 
No. 5 .. 3- 6- 9- 12- 15 -18v. 

UNSHROUD TERMINAL BLOCK CONNECTIONS. All 
Primaries, 240v. Size H 5 x 41 x 31 in. 
Type Size Amps Price Carr. 
A 6-12 15 £4-00 45p 

B 12 -0-12 8 £4.00 45p 

C 9-17 10 £4'00 45p 

D 24 8 £4.00 451, 

GARDNERS ISOLATION TRANSFORMERS 
PRI. 110, 200, 220, 240v. Sec. 240v. 3 amp. Conservatively 
rated. Fully tropicalised. Enclosed in steel case. Size 
9 X 61 x 8 Ins. Brand new. Fraction of maker's price £6 -S0. 

Carriage 50p. 

SPECIAL OFFER OF MULTI TAPPED 
L.T. TRANSFORMERS VERY 
CONSERVATIVELY RATED 

Gresham Pri. 200- 220 -240v. Sec. 29.5v. 
2.6a. twice. 20v. 5a. twice. 15v. 0.1a. four 
times. 'C' Core. Table Top connections 
£6.50. carr. 75p. 

Pri. 200- 220.240v. Sec. 16.3v. la. twice. 
10v. la. twice. 22-5- 25 -208v. 5a., 26.5v. 
2.50., 23-9v. la., 6.3v. 2a., 145- 0 -145v. 
200 m/a 'C' Core. Table top connections 
£4.50, cary. 50p. 

Pri. 200- 220 -240v. Sec. 20- 21- 22- 23- 24 -25v. 
6a., 20- 21- 22 -23 -24 -25v. 3.5a., 18-19-20-21 - 
22-23v. 2a., 11- 12- 13- 14- 15 -16v. 0.5a. twice 
100.0 -100v. 150 m/a 'C' Core. T. Top con- 
nections. £6.50 cary. 75p. 

Pri. 200- 220 -240v. Sec. tapped 63- 68 -74v. 
3a. and 6v. 40. Open frame terminal block 
connections £2.50 P.P. 50p. 

Pri. 200- 220 -240v. Sec. 37- 40 -43v. 5a., 
105v. 300 m/a. twice. Oil filled potted type. 
£8.00 cary. 75p. 

Pri. 200- 220 -240v. Sec. 39v. O-6a., 38v. 
2.6a. Oilflled potted type. £050. carr. 75p. 

Pri. 200- 220 -240v. Sec. tapped 30-57.5 - 
115v. 0-50. 'C' Core T. Top Connections. 
£200 P.P. 25p. 
LTP Pri. 200 -220 -240v. Sec. 6.3v. 80. 
three times. 6.3v. 3a. twice, open trame 
type T. top connections £375 carr. 75p. 

Woden Pri. 220 -240v. Sec. 10v. 2a. fully 
shrouded £1.50 P.P. 25p. 
Pri. 220 -240v. Sec. tapped 6 -12v. 2a. fully 
shrouded. £1.75 P.P. 25p. 

Pri. 200 -220 -240v. Sec. tapped 3- 10 -13v. 7a. 
Open frame. T. top connections £2-00 
P.P. 35p. 
Pri. 220 -240v. Sec. 24.5- 0- 24.5v. 0.75a. 
'C' Core. T. top connections £1.50 PP 25p. 

Pri. 200- 220 -240v. Sec. 11 -0 -11v 176m1a. 
'C' core. T. top connections 75p. P.P. 25p. 
Pri. 220 -240v. Sec. 22v. 0.9a. 21v. 0.O6a. 
'C' core T. top Connections 75p P.P. 25p. 
REDCLIFFE Pri. 200- 220 -2400. Sec. 12-0 - 
12v. 4a. 'C' core T. top connections £3.00 
P.P. 40p. 
Fri. 220 -240v. Sec. 24v. 3a. 'C' core T. top 
connections £2.00 P.P. 35p. 
Pri. 220- 220 -240v. Sec. 11v. 9a. 'C' core 
T. top connections £2.50 P.P. 50p. 

Pri. 200- 220 -240v. Sec. 25 -0 -25v. 154 mla. 
7v. 1.35a. 'C' core T. top connections 
£1.25 P.P. 25p. 
Pri. 240v. Sec. 14v. 6a. open trame. T. top 
connections £2-00 P.P. 35p. 
Pri. 110 -240 -440v. Sec. tapped 24 -26v. 8a. 
6v. la. open frame type £3.50 carr. 50p. 

G.E.C. Pri. 200- 240 -240v. Sec. tapped 59- 
61-63-64-67-69v. 10a. Fully tropicalised. 
Open frame terminal block connections. 
£530 carr. 50p. 
Pri. 200- 220 -240v. Sec. tapped 56- 58 -60v. 3a 
open trame. Terminal block connections. 
£2.75 F.F. 50p. 

PARMEKO ISOLATION 
TRANSFORMERS 

Pri. tapped 100 -110- 200 -220- 230 -240 -250v. 
Sec. 115v. 13.5 amps conservatively rated. 
Fully shrouded table top Connections.Sizes 
13" o 10" o 81" Price £3250. Carr. £2. 
Pri. tapped 200 -210- 220 -230- 240 -250v. Sec. 
tapped 90 -100- 110 -120v. 7.5 amps con- 
servatively rated. Table top connections. 
Sizes 9 "x8'x8 ". Price £2250 plus £1.50 
Carr. 

HT TRANSFORMERS 
Pri. 200- 220 -240v. Sec. 250v. 80 MIA., 
6 3v. 4.5A., 15v. 1ßA. Open Frame type. 
Table top connections £1.75. P.P. 25p. 

DRAKE 
ISOLATION TRANSFORMERS 
Pri. 200- 220 -240v. Sec. 110v. 50 watts. 
Open frame type. Table top connec- 
tions. Size 4 x 3 x 3 ins. £1 25. P.P. 25p 

PARMEKO LT TRANSFORMERS 
Enclosed type PRI. 220 -240v. Sec. 24-30 - 
32v. 2A. £1 75. P.P. 35p. 

LT SMOOTHING CHOKES 
Redcliffe oilfilled type 100mIh 2A, £2 50. 
P.P. 45p. 130m/h 1 5A, £130. P.P. 25p. 
Gresham 'C' core swinging types, 7.5m /h 
6A -75mIh 0.5A. £3 50. P.P. 50p. 1omlh 
4A- 100mIh 0.5A. £3.00. P.P. 50p. Woden 
50mIh 2.5A 'C' core. £1 50. P.P. 25p. 
lOmIh 7-IA. 'C' core. £1.50. P.P. 25p. 
12mIh 7A. £1 75. P.P. 30p. G.E.C. 150mIh 
3A. open trance type fully tropicalised. 
£275. P.P. 35p. Mains filter chokes 10mIh 
2A. 50p. P.P. 20p. All above chokes 1-1 

ohm res. 

TUBULAR PAPER CAPACITORS 
40 mfd. 150v. DC wkg. 35p. P.P. 10p. 
7.5 mfd. 250v. wkg. AC 35p. P.P. 10p. 
6 mfd. 440v. wkg. AC 50p. P.P. 10p. 
15 mfd. 250v. AC wkg. 50p. P.P. 10p. 

WODEN AUTO TRANSFORMERS 
3,000 watts tapped 0 -105 -115- 125- 135 -200- 
215- 230 -245 -260v. Open frame type table top 
connections size 7 }x7 =, x 7 ins. £1500. 
Carr. £1.50. 

G.E.C. LT TRANSFORMERS 
PRI 200- 220 -240v. Three separate 
Secs. 27v. 9A., 9v. 9A., 3v. 9A. 
The following voltages can be 
obtained: 3- 9- 12- 27 -30 -36 -39v. 9A 
Open frame. Fully tropicalised. 
Table top connections. £4.50. Carr. 
50p. As above at 1 8A. conservatively 
rated £135. P.P. 35p. 
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OMRON 
AC 240v. Relays 2 pole 
CO 5a. contacts single 
hole fining size 1 }x1 }x 11 
Ins. 40p. P.P. 10p. 

OMRON 3 pole co 5a. contacts single hole 
fixing size 1 0(11 x11 ins. Sop. P.P. 10p 
Octal plug in type relay. Perspex covered 
2 pole co 7a. contacts size 2X1 }X1 }Ina 
80p. P.P. 10p. 

6V. DC. RELAYS 
3 7a. make contactors 
size 

B 
2 x 11 x 1 ins. 50p. 
P.P. 10p 

PAINTON 12 WAY PLUGS AND 
SOCKETS 

Brand New. Chassis mounting socket, 
shrouded plug. 35p. complete. P.P. 5p. 
6 -way 20p. P.P. 5p. 

LANDIS L GYR COUNTERS 
4 digits 48 V.D.C. 48 MIA. 10 IMP/S. 
Reset coil 50 -60v. Size 41 x 11 x 11. 
£1.25 P.P. 25p. Plessey AC 240v. 5 digit 
counters 85p P.P.15p Size 24 x 11 X 
11 ins. G.P.O. 5 digit counters 40 -50v. 
D.C. 230052. Size 4 x 1 x 1 ins. 75p P.P. 
15p. Counting Inst Ltd. 6 digit counters 
manual reset. 48v. D.C. Size 31 x 21 x 
2 ins. £2.50 P.P. 151). 

SPECIAL OFFER TCC 
BLOCK CAPACITORS 

Type CP147T. 4 mfd. 600v. wkg. 70 °C. 
Three for £1.00. P.P. 
Type CP147H. 8 mfd. 200v. wkg. 71 °C. 
Three for £1.00. P.P. 
Type 92 IM. 8 mfd. 750v. wkg. 60 °C. 50p. 
P.P. 15p. T e CP 154 SO. 1 mfd. 4000v. 
wkg. 70 °C. £2.00. P.P. 25p. 

H.T. TRANSFORMERS 
FRACTION OF MAKER'S PRICE. 

PARMEKO POTTED TYPE 
Pri. 200 -240v. Sec. 1875v. 60m /a. 4ßk0. 
PK wkq., and 500v. 31m1a. £3.50. Carr. 50p. 
Pri. 200 -240v. Sec. 630- 0 -630v. 105m/a. 
5v. 4a., 5v. 2a. £300. Carr. 50p. 
Pri. 110- 220 -240v. Sec. 456 -0-456v. 250m/a. 
6.3v. 4a., 6.3v. 4a., 6.3v. 3.5a., 6-3v. la. 
5v. 3a. £8.50. Carr. 50p. 
Pri. 115 -230v. Sec. 400- 0 -400v. 400m/a 
£4.75. Carr. 50p. 

AMOS. Pri. 200- 220 -240v. Sec. 1750v. 5m/a. 
400 -100 -0- 100 -4000. 100 m 1 a. 6.3v. 8a. 4v. 2a. 
4v. la. Enclosed type top terminal connec- 
tions £4.50. Carr. 75p. 

WODEN. Pri. 230v. Sec. 090- 710 -0- 710 -890v 
120 m /a. open frame table top connections. 
Tropicalised £2.50. P.P. 40p. 

Pri. 220 -240v. Sec. tapped 150 -165v. 4 amps. 
Open frame. T. top connections tropical- 
ised £4.50. Carr. 50p. 

Pri. 200- 220 -240v. Sec. tapped 300 -325v. 
400m/a. 6 4v. 1.8a. £3-00. Carr. 50p 

Pri. 200- 220 -240v. Sec. 350v. 100mla. 6.3v. 
4a. Three times 'C' core T. top connections 
£1.75. P.P. 35p. 

£4.95 each 

F ET Input 
Fully 
protected 
British 
Made 

Common mode rejection ratio 1000 
Output ± 10 Volts 
Common mode voltage + 10 Volts 
Input offset voltage 5011V / °C 

Input Impedance 50,000Mí 
Continuous short circuit protected 

IMMEDIATE DELIVERY 

ancom limited 
devonshire street cheltenham 

T cheltenham 53861 24690 

WW -107 FOR FURTHER DETAILS 

THE BUYS IN FREQUENCY COUNTERS 

YAESU MUSEN 
YC -305 30 MHz £85 ex -stock 

YC -305D 220 MHz £111 ex -stock 
Free delivery by Securicor in 24 hours normally 

Operates on 100-120/200-240 V AC or Read out to 1 Hz (10Hz when YC -305D 
12VDC pre -scaler is used) 
8 digit capability 

OUR CUSTOMERS SAY, " The quality of construction is as good as counters costing 
£1,000+ and would 'show many others the way home!' " 

WE SAY, "For DELIVERY and AFTER -SALES SERVICE ours is the standard by which 
others are judged." 

SPECIFICATION 
Frequency Range: 5 Hz to 30 MHz 
Gate Times: 1 milli -sec. or 1 sec. 
Input Capacity: less than 20 pF 
Stability: 0.0005% at 25° C 

Accuracy: ± time base stability + 1 count 
Input Impedance- high 1M ohms, low 56 

ohms 
Time Base: 1,000 KHz crystal controlled 
Dimensions: 8 1W X3 x10} inches 

Maximum Input: 60V p -p less than 10 sec. 20V p -p continuous 
Power Requirement: 100I110I117I200I234V AC 18VA or 12 -14.5 VDC 1A 

As main U.K. distributors of Yaesu Musen transmitters, receivers, etc. we hold extensive 
stocks of spares and have full service facilities. 
Your 'ONE -STOP' single source of all YAESU equipment plus MASTS, TOWERS, 

ROTATORS, ANTENNAS. 

WESTERN ELECTRONICS (U.K.) LTD., 
OSBORNE ROAD, TOTTON, SOUTHAMPTON, SO44DN 

Tel.: TOTTON 4930 or 2785 Cables: AERIAL, SOUTHAMPTON 
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I.L.P. (Electronics) Ltd 

THE HY41 

The HY41 supersedes the popular HY40 introduced by ILP last year. This highly improved 
module achieves true High Fidelity with a dramatic reduction in distortion (typically 0.05% at 
1 KHz into 8 ohms!) and is electronically and mechanically compatible with the HY40. 

With this important improvement the HY41 retains all of the quality characteristics found in 
the earlier version and P.C. board, Resistor, Capacitors, Hardware Mountings and comprehensive 
manual are included in the basic kit. No further components are required to construct a complete 
power amplifier of extremely high performance sufficiently versatile to provide power not merely 
for Hi -Fi but also for public address systems and industry. 

The free manual gives a full circuit diagram of the HY41 and its various applications including 
a complete stereo amplifier. 

Like its predecessor the HY41 is based on conventional and proven circuit techniques developed 
over recent years. 

OUTPUT POWER: British Rating 40 WATTS PEAK, 20 watts 
R.M.S. continuous. 

LOAD IMPEDANCE: 4 -16 ohms. 
INPUT IMPEDANCE: 30K ohms at 1KHz. 
VOLTAGE GAIN: 30db at 1 KHz 

TOTAL HARMONIC DISTORTION: less than 0.15% (typical 0.05 %) 
at 1 KHz. 

FREQUENCY RESPONSE: 5Hz -50KHz + 1db. 
SUPPLY VOLTAGE: + 22.5volts D.C. 
SUPPLY CURRENT: 0.8 amps maximum. 

PRICE inc. comprehensive manual, P.C. board, five extra components and P. & P.:- 
MONO: £4.90 STEREO: £9.80 

UNIQUE HYBRID PRE -AMPLIFIER 
The HY5 has rapidly established a position in the WORLD as the sole hybrid 

pre -amplifier to contain all feedback and equalization networks within an integrated 
pre -amplifier circuit. 

Supplied with the HY5 are two stabilizing capacitors and by the addition of 
volume, treble and bass potentiometers it is ready for use. 

Internally the HY5 provides equalization for almost every conceivable input, the 
desired function is achieved by use of a multi -way switch or by direct interconnection, 

Two distinctive features of the HY5 are its inbuilt stabilization circuit, allowing it 
to be run off any unregulated power supply from 16 -25 Volts and a balance circuit 
which, when linked by a balance control to a second h If 5, forms a complete stereo 
pre-amplifier. 

Specifically and critically designed to meet exacting Hi -Fi standards, the HY5 
combines extremely low noise with a high overload capability. When used in con- 
junction with the HY41 and PSU45 forms a completely intergrated system. 

INPUTS 
Magnetic Pick -up (within +1db RIAA curve) 

2mV. 47K SZ 
Tape Replay (external components to suit 

head). 4mV. 47KS2 
Microphone (flat) 10mV. 47KS2 
Ceramic Pick -up (equalized and compen- 

satable) 20- 2000mV. variable. 
Tuner (flat) 250mV. 100K 
Auxiliary 1 250mV. 47K S2 
Auxiliary 2 2 -20mV. 100K S-2 

ACTIVE TONE CONTROLS (Bexendall) 
Treble + 12db. 
Bass + 12db. 
INTETINAIL STABILIZATION 
Enables the HY5 to share an unregulated 

supply with the Power Amplifier. 
SUPPLY VOLTAGE 
16 -25 volts 

PRICE: MONO: £3.60 

SUPPLY CURRENT 
6mA approx. 
OVERLOAD CAPABILITY 
better than 26db on most sensitive input 
infinite on tuner and aux!. 
OUTPUT NOISE VOLTAGE: 0.5mV. 

STEREO: £7.20 

POWER SUPPLY PSU45 
The versatile P.S.U.45 is designed to supply your HY41's +HY5's in stereo or mono format. 

Specification 

Input: 200 -240 Volts. 
Output: + 22.5 Volts at 2 amps. 
Overall Dimensions: L. 7 "; D. 3.8 "; H. 3.1" 

PRICE: £4.50 inc. P. & P. 

CROSSLAND HOUSE ° NACKINGTON °CANTERBURY° KENT 

CANTERBURY 63218 
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SERVICE TRADING CO 
MATSUNAGA VARIABLE VOLTAGE TRANSFORMERS 

INPUT 230 v. A.C. 50/60 
OUTPUT VARIABLE 0/260 v. A.C. 

Carriage Paid 
BRAND NEW. All types. 

50 0 -260 v. at I amp .. .. E7.00 
AMP 0 -260 v. at 2-5 amps £8 05 

0-260 v. at Samps £11.75 
0 -260 v. at 10 amps .. £22.50 

0-260 v, at 15 amps .. E25.00 

0-260 v. at 20 amps .. E49 00 

0-260 v. at 25 amps .. L58 00 

0-260 v. at 37.5 amps .. E82.00 

0-260 v. at SO amps .. L98.00 

1 AMP Special discount for quantity 
OPEN TYPE (Panel Mounting) 

} amp £4.75 I amp E7.00 2} amp L8.05 

qM) 

L.T. TRANSFORMERS 
All primaries 220 -240 volts. 
Type No. Sec. Taps Price Carr. 

1 30, 32, 34, 36 v. at 5 amps £468 35p 
2 30, 40, 50 v. at 5 amps £088 35p 
3 10, 17, 18 v. at 10 amps £495 35p 
4 6, 12 v. at 20 amps. £643 500 

5 17, 18, 20 v. at 20 amps £728 50p 

6 6, 12, 20 v. at 20 amps £6.88 50p 

7 24 v. at 10 amps £523 35p 
8 4, 6, 24, 32 v. at 12 amps £715 50p 
9 6 and 12 v. at 10 amps £375 35p 

36voIt30amprA.C.erD.C. - - 

Variable L.T: Supply Unit. 
Input 

variable 
bl A.C. Output Con - - ,. 

sinuously variable 0-36 v. pat 
Con- ® ̀- 

Fully isolated. Fitted in robust metal - 

cosa with Voltmeter. Ammeter, Panel 
Indicator and chrome handles. Input and Output tully fused 
Ideally suited for Lab. or Industrial use. £88 plus £2 p. & c. 

MOTOROLA MACI I/6 PLASTIC 
TRIAC 400 PIV 10 AMP 

Now available EX STOCK supplied complete with full 
data and applications sheet. Price E1.05 plus 7p P.&p. 
Suitable Diac 30p (RCA40583). 

DOUBLE ENDED 
9LOWEW UNIT 

Powerful, continuously rated, 2 

speed. Blades easily removable. 
Either 6 or 12 volt D.C. operation. 
Price £1.75 P. & P. 25p. 

POWER 
RHEOSTATS 

(NEW)Ceramic construction, wind- 
ing embedded in Vitreous 

E^amel, heavy duty brush assembly designed 

for continuous duty. AVAILABLE FROM 
STOCK IN THE FOLLOWING II VALUES: 
100 WATT I ohm 10a., 5 ohm 4.7a., 10 ohm 3a., 

25 ohm 2a., SO ohm I.4a., 100 ohm la., 250 ohm 
'7a., S00 ohm '45a., Ik ohm 280mA., Ilk ohm 
230mA., 2Sk ohm 2a., 5k ohm 140mA., Diameter 
31in. Shaft length tin. dia. 11in., EI.65. P. & P. 74p. 

50 WATT I .12/ 10/25/50/ 100/250/500/ I K/ I .5K/2 -5K / 

5K ohm. All at CAS, P. & P. 7 }p. 
25 WATT 10/ 25/ 50 /100/250/500/1K/1- 5K/2.5K/3-5K 
ohm. All at 90p, P. & P. 7 0. 
Black Silver Skirted knob calibrated in Nos. I -9. 14 

in. dia brass bush. Ideal for above Rheostats, 18p ea. 

UNISELECTOR SWITCHES -NEW 
4 BANK 25 WAY FULL WIPER 
25 ohm coil, 24 y. D.C. operation 

6 BANK 25 WAY FULL WIPER 

25 ohm coil, 24 v. D.C. 
operation. £6.50, plus 25p P. & P. 

8 BANK 25 WAY FULL WIPER tom..: 
24 v. D.C. operation. £7.63, plus 25p P. & P. 

'HONEYWELL' PUSH BUTTON, PANEL 
MOUNTING MICRO SWITCH 

ASSEMBLY 
Each 

atn10comprises amps s240 
of 
volt A.C. Black 

knob 1 in. die. Fixing hole I in. Prices: 
1 -bank 309, 2 -bank 40p, 3 -bank SSp. 

(Illustrated) inc. P. 6 P. Special quotes 
for quantities. 

£5.08. plus 25p P. & P. 

fJ 

VERY SPECIAL OFFER 
MICRO SWITCH 
5 amp. c/o contacts. Fitted with remov- 
able metal plate Ex P.O. 20 for LI.00 inc. 
post (min. order 20). 

`HONEYWELL' LEVER 
OPERATED OPERATEDMICROSWITCH 
15 amps 250 volt A.C. clo contacts. 
TYPES: N39. N95, N100, N101. io b 
NEW in maker's carton. Price 10 for -. <ra 
£1.00 Incl. P. & P. 

Postage and Carriage shown 
below are inland only. For 
Overseas please ask for 
quotation. We do not 
issue a otlllognee or list. 

50 in 1 ELECTRONIC PROJECT KIT 
50 easy to build Projects. No soldering, no special tools 
required. The Kit includes Speaker, meter, Relay, 
Transformer, plus a host of other components and a 56- 
page instruction leaflet. Some examples of the 50 possible 
Projects are: Sound level Mecer, 2 Transistor Radio, 
Amplifier etc., etc. Price £7.75. P. & P. 30p. 

STROBE! STROBE! STROBE! 
FOUR EASY TO BUILD KITS USING XENON WHITE * LIGHT FLASH TUBES, SOLID STATE TIMING + * TRIGGERING CIRCUITS, PROVISION FOR EX- * TERNAL TRIGGERING. 230 -250v. A.C. OPERATION. 

* EXPERIMENTERS "ECONOMY" KIT * * Adjustable 1 to 30 Flash per sec. All electronic corn- * 
* ponants Including Veroboard S.C.R. Unijunction * Xenon Tube + instructions E6.30 plus 25p P. & P. * 

NEW INDUSTRIAL KIT * Ideally suitable for schools, laboratories etc. Roller * 
7" tin printed circuit. New trigger coil, plastic thyristor. * * Adjustable 1 -80 f.p:s., approx. } output of Hy- Lyght, * * Price £1050. 50p P. & P. * HY -LIGHT STROBE -h 

Designed for use in large rooms, halls and the photo- 
graphic field and utilizes a silica tube, printed circuit * and a special trigger coil, Speed adjustable 1 -20 f.p.s. * * Light output greater than many (so called 4 Joule) * * strobes. Pricd £1200. P. & P. 50p. * 'SUPER' HY -LIGHT KIT * 
Approx. 4 times the light output of our well proven 
Hy -Lyght strobe. * Incorporating, Heavy duty power supply. * Variable speed from 1 -13 flash per sec. * * Reactor control circuit producing an intense white * light. 4c 
Never before a Strobe Kit with so HIGH an out- 
put at so LOW a 

'I' ATTRACTI E, pr ROBUST, £ FULLY VENTILA- * * RED METAL CASE specially designed for the Super * 
* Hy -Lyght Kit including reflector, £700. P. & P. 45p. * FOR HY -LYGHT STROBE incl. reflector, £4.00. * 

P. & P. 45p. 
7 -INCH POLISHED REFLECTOR. Ideally suited * for above Strobe Kits. Price 53p and 13p P. & P. or * 

* post paid with kits. * * * * * * * * * * * * * * * * * * * * * * * * * * ** 
* * * * * * * * * * * * * * * * * * * * * * * * * * ** 
* RAINBOW STROBE 

MODULE 
LIGHT CONTROL * 

* In response to numerous requests. we now offer a mains 
A" operated fully isolated short- circuit -proof ready -built * * module, with variable flash rate. It will operate tour of * * our Hy -Lyght or Super Hy -Lyght Strobes in either 1, 2, * 3, 4 sequence; 2 +2; or all together. Fantastic effects 4t 

with or without colour filters. Modules can be connected 
together to operate 8 or 12 Strobes. Will work on long * runs of up to 50 yards, so that your Strobes can be spaced 

* out for maxlmum effect. Size of module is 5X6x1 }in. * * easily fitted into your own equipment, or into a sep- * * arate case. Thoroughly tested and reliable. Complete * with full connection instructions. Price: £1050 plus 4t * 25p P. 6 P. Send S.A.E. for details. 

* * * * * * * * * * * * * * * * * * * * * * * * * * ** 
* * * * * * * * * * * * * * * * * * * * * * * * * ** * COLOUR WHEEL PROJECTOR * 
* Complete with oil filled 
* colour wheel. 100 watt lamp. 
* 200/240V AC. Features ex- 
* tremely efficient optical 
* system. £18.50 +35p P. & P. 

* 6 INCH COLOURW HEEL * As used forDisco lighting effects, 
etc. Price 15.75 inc. p. & p. 

* 
* 
* * 
* * * 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * ** 
* * * * * * * * * * * * * * * * * * * * * * * * * ** 
* BIG BLACK LIGHT 
* 400 Watt. Mercury vapour ultra violet 

lamp. Outer bulb designed to absorb * visible light and transmit u.v. rays. 
* Extremely compact and powerful source * of u.v. (numerable industrial applications * also ideal for stage, display, discos etc. 

P.F. ballast is essential with these bulbs. * Price of matched ballast & bulb £1000. * P. & P. 50p. Spare bulb £7.00 P. & P. 305. 

* BLACK FLUORESCENT U.V. TUBES * * 4ft. 40 watt. Price £5.30 incl. P. 6 P: (For use in standard * * bi -pin fluorescent fittings). MINI 9 inch 6 watt black light * * U.V. tube. * 
* * * * * * * * * * * * * * *is * * * * * * * * * ** 
HONEYWELL PROGRAMME TIMERS 
240V. A.C. 5 r.p.m. motor. Each cam 
operating a c/o micro switch. Cams 
are individually variable, allowing 
inumerable combinations. Ideally 
suited for machinery control, auto- 
mation etc. Also in the field of 
entertainment, for chaser lights, 
animated displays, etc. 
15 cam model £5.75 + 25p. P. 6 P. 
10 cam model £4.7S + 25p. P. 6 P. 
2 cam model with 15 r.p.m. motor E1.75 + 25p. P. & P. 

* 
* * 
K 
* 
* 
1t 

SIMPLE 12 CAM PROGRAMMER with 4 adjustable cams 
and 8 that may be profiled to individuel requirements. Avail- 
able with 15 or 13 r.p.m. motor £350 -25p. P. & P. 

24 HOUR TIMER 
Can be adjusted to give a switching delay 
of between + hr. to 24 hrs. Driven by 200) 

250v. A.C. synchronous motor. 15 amp. 
clo contacts. Mfg. Crater Controls Ltd. 
Supplied with scale calibrated 0-10 (2 
hours per division) Brand new. £1.75 
P. & P. 25p. 

ALL MAIL ORDERS, ALSO CALLERS AT: 

57 BRIDGMAN ROAD, CHISWICK, 
LONDON, W4 5BB. Phone: 01- 995 1560 

Closed Saturdays. 

INSULATED TERMINALS 
Available in black, red, white. 
yellow, blue and green. New 
!Op each. Post paid, Minimum 
order 6. 

METER BARGAINS r 
I i -'1 BALANCE /LEVEL METERS 

100 Micro Amp. Size l in. x 11in. x . 

Price only 75p including P. & P. 

AMMETERS NEW! 2 }(n. FLUSH ROUND 
available as D.C. Amps 1, 5, 15, 20 or A.C. Amps 
1, 5, 10, 15, 20. Both types £1 75 incl. P. & P. 0 -300V. 
A.C. £190 incl. P. & P. rrr,sr 

R E LAYS NEW SIEMENS PLESSEY, etc. 
MINIATURE RELAYS AT COMPETITIVE PRICES 

1 2 3 4 1 2 3 4 
52 3-6 2 clo 63p 700 6 -12 1c /oHD 50pe 

280 9 -12 2 clo 73p' 700 16 -24 6 M 63p 
700 16 -24 4 M 2 B 63pe 700 20 -30 6 Mo 75p 
700 16 -24 4 clo 78pu 1250 24 -36 4 clo 13p". 
700 12 -24 2 clo CV 2500 36 -45 6 M 63p 
410 10 -18 4 clo 73p 2400 30-48 4 clo Sep 
700 15 -35 2c)oHD73p 9000 40-70 2 clo Sops 

15k 85 -110 6 M 5Op 
(1) Coil ohms; (2) Working d.c. volts; (3) Contacts; (4) 
Price HD =Heavy Duty. All Post Paid. ("including Base) 
12 VOLT D.C. RELAY 
Type 1: Three sets clo contacts 5 amp. 78p incl. P. 6 P. 
(Similar to illustration below). 
Type 2: One set c/o contacts 60p incl. P. & P. 
Type 3: 4 -8 volt 3 c/o HD, 67 ohm coil. 78p. 

'DIAMOND H' 230 VOLT A.C. RELAYS 
(Unused) 
Three sets c/o contacts rated at 5 amps. 
Price 50p. P. & P. top. (t00 lots £4000 -, yy1 
incl. P. & P.) 

230 VOLT A.C. RELAYS M.f.g. 'Keyswttch' 
One set clo contacts rated at 7-5 amps. Boxed. Price 40p 
P. & P. 5p. (100 lots £3200 incl. P. & P.) 
MINIATURE RELAYS 
9 -12 volt D.C. operation. 2 Mo 500 M.A. contacts. Size only 
1 in. x; x 5 in. Price 58p Post paid. 
30 -36 v. D.C. operation. 2 c/o 500 M.A. contacts. 3,200 ohm 
coil. Size only 1X ;', x in. 43p post paid. 
MINIATURE LATCHING RELAY 
Mfg. by Clare- Elliott Ltd. (Type F) 2 clo permanent latching 
in either direction. Coil 1150 ohm. 15 -30 v. D.C. New 73p, 
incl. P. & P. 

INSULATION TESTERS (NEW) 
Test to I.E.E. Spec. Rugged metal con- 
struction, suitable for bench or field 
work, constant speed clutch. Size 
L. 8 in., W. 4 in., H. 6 in. weight 6 lb., 
500 VOLTS, 500 megohms E28 
carriage paid 
1,000 VOLTS, 1,000 megohms. 134 carriage paid 

230V/240V COMPACT 
SYNCHRONOUS 
GEARED MOTORS 
Manufactured by either Sangamo, Haydon 
or Smith. Built -in gearbox. 
5 RPM Alcw 3 RPH Alcw 20 RPH cw 
1 RPH Alcw 6 RPH cw 
2 RPH cw 12 RPH clw 
cw Clockwise. Alm-Anti-clockwise 

REVERSIBLE SPLIT PHASE MOTOR 
250 r.p.m. 100 -I 15/210 -240V AC. 2 in. x I in. Ideal for 
rim -drive models, display etc. Extremely powerful for 
size including small capacitor. 75p. post paid. 

Fraction of 
makers' price. 

All at 75p 
incl. P. 6 P 

PARVALUX 
Type: SDI.S/86896/0J 
2301250v. A.C. 50 r.p.m. 7 lb/Ins. 
Continuously rated. Less base £6.00 
P. 6 P. 30p. 
TYPE: SDI.S /89400/OM 
2301250v. A.C. 50 r.p.m. 22 lb/ins. 
Continuously rated. Incl., base £7,00 P. & P. 30p. 
The above motors are new and unused. 

PARVALUX TYPES SDI9 230/250 VOLT 
AC REVERSIBLE 
GEARED MOTORS 
30 r.p.m. 40 Ib. ins. Position of 
drive spindle adjustable to 3 

different angles. Mounted on 
substantial cast aluminium 
base. Ex- equipment. Tested and 
in first -class running order. A 
really powerful motor offered at a 

fraction of maker's price. £6.30, 
P. & P. 50p. 

PARVALUX TYPE SD2. 200/250 VOLT 
A.C. D.C. HIGH SPEED MOTOR 
Speed 9,000 r.p.m. approx. or 3,200 r.p.m. 
if used with built -in governor. or variable 
speed 

r 
range 

with our DimmerSwi Switch, i conjunction 
illustrated below. 

PRICE: LI -75 P. & P. 25p. 

SERVICE TRADING CO. 
SHOWROOMS NOW OPEN 

AMPLE PARKING 

600 WATT DIMMER SWITCH 
Easily fitted. Fully guaranteed by makers 
Will control up to 600 watts of all lights 
except fluorescent at mains voltage. Complete 
with simple instructions. E3 includine P. &P 

PERSONAL CALLERS ONLY 

9 LITTLE NEWPORT STREET, 
LONDON, WC2H 7JJ. 

Tel.: 01 -437 0576 
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XR-210 /C MODEM 
BECAUSE... 

VOLTAGE -TO- FREQUENCY 
CONVERSION 

,:._ 011416. 

_ru In4L-ruir 
ON -OFF KEYED OPERATION 

ivb-puuu4 
SIGNAL CONDITIONING/ 

SYNCHRONIZATION 

-IN& Full-art' 
wAityumna_ 

FULL DUPLEX OPERATION 
(requires 2 units) 

If you're a systems or circuit designer interested in Modems, we think you'll want to listen to our new 
XR -210 integrated FSK Modulator /Demodulator. 

The XR -210 brings you the highest level of component and functional integration in any Modem circuit on 
the market. It has an internal phase detector, voltage controlled oscillator, high -speed comparator and an RS -232C 
compatible output driver. The integration of these functions allows you to cut two -thirds to four -fifths of the 
components you'd otherwise use in a discrete Modem design. 

As a designer, you get less complicated systems. improved device matching and better overall performance, 
and promise of a fairly painless way to prototype your Modems. 

Manufacturing people like this circuit because it reduces component count. Reliability is enhanced because 
of the XR -210's integration of many components onto a single silicon chip. And Exar gives off -the -shelf delivery. 

The XR -210 uses an internal Phase- Locked Loop system and operates at 5 to 26 volts at 0.5 Hz to 20 MHz. 
It's especially well suited for 103 (300 Baud) and 202 (1800 Baud) type data sets. 

EXAR SPEAKS YOUR LANGUAGE 
PRICE EACH: XR -210 
QUANTITY 1 -24 £5.25 

25 -99 £4.85 
100 up £4.25 

RaSTRa ELECTRONICS LTD. 
775 -781 King Straat. Hamms rcmith . I nnrinn WR QNF. TPI n1- 7483143/2960 Telex 24443 

WW-104 FOR PURTlLER DETAILS 
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C 
MICRO -LITES 

Wonderful engineering -micro miniature Incandescent 
lamp small enough to pass through the eye of a needlel 
1,000's of uses. Will operate from the output of a tran- 
sistor. Rating: 1.5v. 10.15ma. Size 4.4 x 1.4mm, die. 
Leads 22mm. These fantastic lamps have a life expect- 
ancy of 1,000 hrs. OUR PRICE 

TANGENTIAL 
HEATER 

Silently driven bya shaded pole Mycalex motor. Compact, powerful 
and quiet running with aluminium Impeller (outlet 5; x 14). Mains 
voltage. PLUS matching heater unit with spiral element. May be 
switched for 500 or 1,000 watts. 

PRICE ONLY 
P. 6 P. 40p. £1.60 

PROGRAMME TIMER BY HONEYWELL 
A bank of 15 micro -switches are each independently operated by 
15 pairs of cams which in turn are individually adjustable to give 
switching periods of zero to 12 seconds with infinitely variable 
combinations. A mains synchronous motor drives the cam shaft 
at 1 rev. per 12 seconds (5 R.P.M.). Designed originally for vending 
machines at a cost of £1500 plus. Many applications where 
continuous sequence programmes are required, such as lighting 
effects etc. New in original maker's cartons. First class value at 
£5.75 plus 25p P. & P. 

"DOYEN" PRESSURE SWITCH- Incor- 
porating differential adjustment between 
2" and 12' water gauge (a max, of 
approx. } p.s.i.). A single pole 
change -over switch rated 15 
amps. 250v. Is actuated. Air 
inlet tube ir" dia. Protection 41". 
Overall size dia. 3 }', depth 2 
plus 4ir" (air tube). £125. 

"SORENG" MAINS 
SOLENOID. 1" travel, 18 lb. 
pull (approx.). Size: 24" long 
x 24' x 21" high. Powerful 
£1.75. P. & P. 25p. 

"DAVENSET" MAINS SOLENOID. 
1" travel. 8 lb. pull (approx.). Size: 2 }" long x 
2.4" X 2" high. Similar in appearance to 
"SORENG" £125. P. & P. 25p. 

MAINS SOLENOID BY MAGNETIC 
DEVICES LTD. A beautifully constructed 
solenoid at halt normal price. A two -sided 
bracket is incorporated for vertical or horizontal 
mounting. Size: 2" x 14" x 14 . Pull Is approx. 

2 lb., plunger travel 11.". Fixing eye takes up to 
) bolt. Plunger non -captive. New in original 
maker's boxes. 75p each, plus 25p P. & P. 
Large number available, special price for 
quantity. 

"HONEYWELL" 
M IC ROSWITCH ES 

Two and three bank, manual 
push. Ideal for vending machines, 
etc. Each bank comprises a 
change -over rated at 15 amps 
240v. A.C. The through -panel 
mounting assembly Is In heavy 
polythene surmounted by black 
knob. Neck dia. r. 2 bank 40p. 
3 bank SSp. 

CURRENT FLOW INDICATOR 
Ideal for all types of battery 
operated equipment (portable 
machines, tape recorders, etc.). 
Four white segments appear 
when current flows. Coil is 
60015 8112v. Drawing only 8 
ma on function. Neat in appear- 
ance. Size: die. 4}" x 4f" deep. 
Fixing centres 14'. £125 each. Carr. Paid. 

ERNEST TURNER 
f`1. 000ue METER 'u 16011 movement, 2" case, elliptic 

plastic front. Green -Red -Green 
uncallbrated scale. E150 each. 
Carriage Paid. 

Unless otherwise stated -all Items are NEW 
and UNUSED. Postal or carriage charges 
are for Great Britain only. 
We welcome orders from established 
companies, educational depts., etc. All 
orders under E2 50, cash with order please. 

"PRECISION FAN CO." 
(Smiths Industries) DOUBLE 
ENTRY CENTRIFUGAL FAN/ 
BLOWER. -This is a beautifully 
balanced, particularly quiet run- 
ning unit giving approx. 90 cubic 
ft./min. The motor is a 2 pole 
shaded pole 240v. Mycalex, 
drawing only 240ma. on run. 
Weight 2} lb. Sizes: Case dia. 
3.1 ", width (case only) 3125 in., 

width overall (inc. motor) 5-25 in., aperture 3125 in. by 
1.85 in. Offered well below makers price at £2.95 P. 6 P. 
25p. 

BRAND NEW 
FERRANTI 

LIGHT EMITTING DIODE 
(GALLIUM ARSENIDE) 

95 PEACH. FR EEP. 6E 
PO 

Ferranti Data Sheet supplied. 
Please note these are brand new devices and not 
Seconds or Rejects and are current Ferranti Stock. 

DOUGLAS TRANSFORMERS 
Full range in stock 

For details please phone 01.402 5589 

SYNCHRONOUS AUTO -RESET 
PROCESS TIMER by LONDEX LTD. 

Type IMP Mk. 2. 
Brand New and Boxed 

These well known timers are already In world -wide use and are 
perfect for Industrial Electronic Timing, and for all machine 
control timing problems. Repetitive accuracy better than 0.5% of 
full scale setting. Two or more can be Interconnected to give control of a series of processes. 230/250v. 50 Hz, also available 
60 Hz. 15 minutes full scale, 15 secs. per division. Driven by self - 
starting sync. motor. Contact rating 5 amp at 250v. a.c. Incorporates 
solenoid operated clutch. Also, lever actuated micro switches. 
Normal price probably in excess of £16. Complete with 
multi -pin connector as Illustrated. 

OUR PRICE ONLY £6.50 
BRAND NEW RELAYS by "SCHRACK" (Perspex enclosed). 

"RA" SERIES 4 changeover: 24V AC, 48V AC, 48V DC, 110V 
DC. Price 70p each. £7.50 per dozen. 

"RL" SERIES 3 changeover: 220V AC 10 amp. £1.00 each. £1.50 
per dozen. 

"RN" SERIES 2 changeover: 6V AC 5 amp, 12V AC amp, 24V 
AC 5 amp. Price 75p each. £7 -SO per dozen. 

"RN" SERIES 3 changeover: 24V AC 5 amp, 48V DC 5 amp, 
110V DC 5 amp, 12V AC 5 amp, 48V AC 5 amp, 110V AC 5 amp, 
220V AC 5 amp. Price 00p each. £0.75 per dozen. 

OTHER TYPES IN STOCK 
ENQUIRIES WELCOMED 

SEEN THIS? 

NORPLEX 

THIS IS THE ONLY 
WAY WE COULD 
ILLUSTRATE THIS 
FABULOUS ITEM! 

the famous American fibre -glass copper -clad laminate. 
Finest quality with Woven Glass base of Epoxy- resin. 
Excellent mech. and ele:., conductive properties. Heat 

Resistant. Ideal for P.Cs., etc. THIS IS A SPECIAL PURCHASE AND ONLY 
AVAILABLE WHILE STOCKS LAST. Sizes: 12' x 12': 24" x 12": 24' x 24': 
FULL SHEET 43' x 37' (I I sq. ft.). Single sided copper with thicknesses of 
r2 ". Y. s ", also Double sided", ', y4 ". PRICE ONLY LI per 
sq. ft. L8 per full sheet. P. & P. 25p up to 4 sq. ft. Over 4 sq. ft. (cut sizes 
only) Post FREE. Full sheets post by rail G.B. only LI one or more sheets. 

/11 

FURTHER BULK PURCHASE 
SILVANIA MAGNETIC SWITCH 
NOW COMPLETE WITH REFERENCE MAGNET! 
A magnetically activated switch. Vacuum sealed in a 
glass envelope. Silver contacts normally closed, rated 
3 amp at 120v, If amp at 240v. Size (approx.) 1-4" 
long x }" dia. Ideal for Burglar Alarms, Security 
systems, etc., and wherever non -mechanical switching 
is required. New Lower Price. Only E2.10 for 12. 
E8 for 50 or LIS for 100 complete with magnet. 

NOW OPEN 
OUR NEW COMPONENTS SHOP 

315 EDGWARE ROAD, LONDON W.Z. 

ADVANCE CONSTANT VOLTAGE TRANFORMER. Type CVS 750A. Input 190 -260 v. 
50 Hz. Output 240 v. r.m.s. Load 750 watts. Size: 18W" X 7y}" x 81" high. Weight 68 lb. 
£47.50. Carriage £2.50 G.B. only. 
ATLAS MIDGET PANEL LAMPS unrivalled for Indication purposes 
requiring a brilliant but tiny light source. Available with flange cap or wire 
ended In the following ratings: Capped: 6v. 1A. Uncapped: 4v. .25A., 
60. 1A., 6v. 2A. LI20 per dozen or boxes of SO at E4 per box. 
LT. FORMERS. Prim. 2201240v. See. 0.5 10- 15 -20v. at 2 amps. 
LI25 P. 6 P 15p. 
Prim. 200/240v. Sec. 0.1 -56 -58.80 at 3.5 amps plus 0-90 at 100 ma. Wax 
Impregnated with screw term. blocks. Weight 10 lbs. £3.00 plus 40p P. 6 P. Prim. 220/240v. 
Sec. 0-13 at 1.5 amp. 03p. P. 6 P. 15p. 
"HONEYWELL" V3 Series. Flush micro- switch 10 amp. c/o. The side panel Is Insulated. 
End plate size: 2" x 8'. £1.SO per doz. Carr. Paid. 

GEARED MOTORS 
"Parvalux" Reversible 100 RPM 
Geared Motor. Type S.D.14, 2301250v. 
A.C. 22 lb./in. }' spindle. 1st class 
condition. £7 -S0 each. P. 6 P. 50p. 
Also limited number only as above. 
Brand New. £12.50 each. P. 6 P. 50p. 

MYCALEX. Open frame shaded pole motors 
240v. 50Hz, 7 rpm. 28 Ib.)In. 80 rpm. 12 lb./In 
£225 each. P. 6 P. 25p. 

BRAND NEW "GRYPHON" BROOK 
REVERSIBLE MOTORS. Type TE 230/250v. 
50Hz. 1 Ph. -083 h.p. 1,380 rpm. 0.96 amps at 
full load, }" spindle. This is a superbly con- 
structed, standard -footmounted unit, with the 
extra facility of reversal by remote switching. 
Weight 16 lb. 10 oz, Offered In original maker's 
packing at approx. half price. £7.50. Carr. 75p. 

MAINS INDUCTION MOTOR. Open frame, *' spindle, weight f lb. Powerful. Up each. 
P. 6 P. 12p. 

MAINS SHADED POLE MOTOR. 240 V.A.C. 
1}" Slack. A-- Spindle. £1.50. P. & P. 30p. 

"CROUZET" TYPE 955. 
1151240v. 50Hz. 47148 watts. 
3 rpm. Stoutly constructed. 
Size: 2 ' dia. x 3 }" long, 
plus spindle 1' X }" dia. Anti - 
clock. £2.75. P. 6 P. 25p. 

AM PEX7.5v. D.C.MOTOR. 
This is an ultra -precision 
tape motor designed for use 
in the AMPEX model AG20 
portable recorder. Torque 
450GM)CM. Stall load at 
500ma. Draws Boma on run. 
600 rpm ±5% speed adjust- 
ment, internal AF)RF sup- 

pression, }" dia. x 1' spindle, motor 3" dia. x 
11". Original cost £1650. Our price £425. 
P. 6 P. 25p. Large quantity available (special 
quotations). Mu -metal enclosure available 
7Sp each. 

HARWIN. Tapped (6 Ba) high voltage "stand 
off" insulators. length r. tapped (8 Be) F long. 
£2.00 per 100. Carriage Paid. 

NIFAM WEATHER PROOF 3 PIN CON- 
NECTORS. Suitable for Trailers, etc. 1 Fixed 
section and 1 free. P. 6 S. Interchangeable 
rating (approx.) 3 amp at 240V, 10112 amp at 
12V. £1.25 pair. Free P. 6 P. 

VINKOR POT CORE ASS. TYPE LA.2103 
(core LA.2100). Normal price LI.48. Our price 
7Sp each. Special quote for quantity. 

SLIDER SWITCHES. 3 amp. type D.P.D.T. 
1" x {r" x f "deep. 1 amp type 3 P.D.T. }" x 4." 
X ir" deep. £125 per doz. Either type or mixed 
as required, Carriage Paid. 

We would like to announce that ELECTRO- 
TECH SALES have now became mmbers 
of the LINDAIR GROUP which will mean n 
expansion programme giving a comprehen 
elv and streamlined service. Whatever 
your electronic or electro- mechnicl 
requirements- contact us first, maybe we 
can help. We also welcome trade enquiries. 

315 EDGWARE ROAD, LONDON, W.2 BELI .NESSHOU667A.M.- 
6P.M. MON. TOSAT. 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, January 1973 a83 

LARGEST STOCK WIDEST SELECTION LOW PRICES AND RETURN OF POST SERVICE 
TRANSISTORS 

only) 15p extra 
2G301 0.15 
2G302 0.15 
2G303 025 
2G306 0.30 
2G309 040 
2G344A 0.25 
2G345B 025 
2G371 0.15 
2G374 0.15 
2G381 02.2 
2G417 0 20 
2N109 0.49 
2N174 1.40 
2N176 0.75 
2N274 0.75 
2N335 0.75 
2N351 0.95 
2N376 100 
2N384 0.93 
2N388A 0.40 
2N404 020 
2N456 0.75 
2N456A 0.75 
2N457A 0.80 
2N491 3.25 
2N584 026 
2N591 0.34 
2N696 0.15 
2N697 0.15 
2N698 025 
2N699 029 
2N706 0.10 
2N706A 0.12 
2N708 0-13 
2N709 0-38 
2N71 I 0.30 
2N718 021 
2N718A 0.30 
2N720 0.50 
2N721 0.55 
2N914 0.15 
2N916 0.17 
2N918 0-30 
2N919 020 
2N929 0.14 
2N930 0.14 
2N1090 023 
2N1091 024 
2N 1131 020 
2N1132 020 
2N 1 184 127 
2N 1302 0.16 
2N 1303 0.16 
2N 1304 020 
2N1305 020 
2N1306 022 
2N1307 022 
2N1308 025 
2N1309 025 
2N1483 0.90 
2N1507 0-24 
2N1613 020 
2N1631 045 
2N1637 030 
2N1638 027 
2N1671 1.00 
2N 1701 1.10 
2N 1702 2.15 
2NI711 0.17 
2N1893 044 
2N2102 040 
2N2147 0.70 
2N2148 0.60 
2N2192 0.40 
2N2192A 0.40 
2N2193 040 
2N2193A 0.42 
2N2I94 0.17 
2N2194A 0.30 
2N2195 047 
2N2195A 0.18 
2N2218Á 018 
2N2219 020 
2N2219A 020 
2N2220 020 
2N2221 020 
2N2221A 022 
2N2222 020 
2N2222A 0-25 
2N2368 0.11 
2N2369 0.12 
2N2369A 0.15 
2N2646 041 
2N2647 120 
2N271 I 0.12 
2N2712 0.12 
2N2713 0.17 
2N2714 0.17 
2N2904 0.18 
2N2904A 2N2904A 025 
2N2905 025 
2N2905A 023 
2N2906 0.18 
2N2906A 023 
2N2907 0.18 
2N2907A 02 5 

2N2923 0.12 
2N2924 0.12 
2N2925 0.12 

Brand new and fully 
per pair. Many 

2N2926 
Green 0.10 
Yellow 0.10 
Orange 0.10 

2N3053 0.31 
2N3054 0.46 
2N3055 060 
2N3390 020 
2N3391 020 
2N3391A 022 
2N3392 0.13 
2N3393 0.12 
2N3394 0.12 
2N3402 0.17 
2N3403 0.19 
2N3404 024 
2N3405 0-27 
2N3414 010 
2N3415 0.10 
2N3416 0.15 
2N3417 021 
2N3570 1.25 
2N3571 1.12 
2N3572 097 
2N3702 0.10 
2N3703 0.10 
2N3704 0.10 
2N3705 0.10 
2N3706 0.90 
2N3707 0.10 
2N3708 070 
2N3709 090 
2N3710 090 
2N371 I 090 
2N3712 095 
2N3713 1.08 
2N3714 1.15 
2N3715 123 
2N3716 1.30 
2N3773 2 35 
2N3774 3.33 
2N3775 4-19 
2N3776 595 
2N3777 4.84 
2N3778 225 
2N3779 3.15 
2N3780 4.50 
2N3781 3.67 
2N3782 3.37 
2N3789 1.76 
2N3790 1.90 
2N3791 2.06 
2N3792 2-20 
2N3794 0 10 
2N3819 026 
2N3820 047 
2N3823 0.50 
2N3824 0.75 
2N3826 023 
2N3854 0.16 
2N3854A 0.16 
2N3855 0.16 
2N3855A 0.16 
2N3856 0.16 
2N3856A 0.16 
2N3858 0.16 
2N3858Á 0.16 
2N3859 0.16 
2N3859A 0.16 
2N3860 0.16 
2N3866 0.70 
2N3877 0-25 
2N3877A 0.26 
2N3878 1.22 
2N3879 191 
2N3900 020 
2N3900A 021 
2N3901 0.32 
2N3903 Oß0 
2N3904 017 
2N3905 0.21 
2N3906 0ßO 
2N4036 040 
2N4037 0.35 
2N4058 0.12 
2N4059 0.90 
2N4060 0.11 
2N4061 0,11 
2N4062 0.11 
2N4302 025 
2N4303 042 
2N4913 0.80 
2N4914 0.87 
2N4915 095 
2N4916 0.11 
2N4917 0.17 
2N4918 0.50 
2N4919 0.53 
2N4920 0.60 
2N4921 0.50 
2N4922 0.55 
2N4923 0.60 
2N4926 090 
2N4927 100 
2N4928 1.80 
2N4929 223 
2N4930 2.25 
2N4931 2.70 
2N5172 0.08 
2N5I74 0'3.2 
2N5175 0.6 

guaranteed. PLEASE 
more semi- conductors 
2N5176 042 
2N5190 0.92 
2N5191 0.96 
2N5192 124 
2N5193 1.01 
2N5194 1.10 
2N5195 1.46 
2N5245 045 
2N5457 040 
2N5458 0.33 
2N5459 0.33 
3N128 0.63 
3N138 1.37 
3NI39 1.36 
3N140 0.76 
3N141 0.69 
3N142 054 
3N143 0.64 
3N152 0.79 
3N153 074 
3N154 0.74 
3N159 1.00 
3NI87 140 
3N200 2.07 
3N201 195 
40050 078 
40251 0.81 
40309 043 
40310 050 
40360 046 
40361 0.48 
40362 044 
40363 0.88 
40389 0.46 
40394 056 
40395 0.50 
40406 044 
40407 0.33 
40408 0.50 
40409 0-52 
40410 053 
40411 240 
40467A 0'69 
40468A 0.44 
40600 0.69 
40601 0.67 
40602 046 
40603 098 
40604 0.56 
40636 1.10 
40673 0.56 
AC107 045 
ACI 13 0.16 
ACII5 0.16 
ACI17 0.20 
ACI21 0.13 
AC126 020 
ACI27 020 
AC128 020 
AC14IK 0.30 
AC142K 025 
ACISIV 0.14 
ACI52V 0.17 
ACI53 0.22 
AC153K 0.25 
ACI54 020 
ACI76 0.18 
AC I 76 020 
AC I 87 0.20 
ACI88K 0.16 
ACYI7 0.25 
ACY18 0IS 
ACYI9 020 
ACY20 0.20 
ACY2I 0.18 
ACY22 0.13 
ACY28 0.18 
ACY30 0.42 
ACY39 047 
ACY40 0.17 
ACY41 0.17 
ACY44 0.31 
Á0136V 0 96 

gD142 OSo 
ÁD143 0.45 
AD I 49 0.66 
ADI50 063 
ADI61 0.49 
A0162 0.51 
ADZI I 140 
ADZI2 1.75 
AF106 0.21 
AF109R 0.40 
AFII4 0.15 
AFI15 024 
AFI16 0.25 
AFI 17 0.20 
AFII 8 0.50 
A9121 022 
AF124 0.24 
AF125 020 
AF126 0.19 
AF126 0.20 
AF139 0.38 

AF172 0.15 
AFI78 0 55 
AFI79 065 

NOTE:-Matching 
in stock. Please 

AFI80 040 
AF186 0.40 
AF200 0.3S 
AF2I l 045 
AF239 041 
AF240 0.72 
AF279 0.54 
AF280 054 
AFY42 074 
AL012 075 
AL103 0.70 
ASY26 040 
ASY27 0.36 
ASY28 028 
ASY29 0.30 
ASY50 0.20 
ASY55 045 
ASZ2I 0.55 
AUI03 125 
BC107 0.14 
BC108 0.13 
BCI 09 0.14 
BCI 13 0.13 
BCI 14 0.12 
BCI15 0.15 
BC116 0.15 
BCI I6A 0.18 
BCI 17 0.21 
BCIl8 0.11 
BC119 027 
BCI21 023 
BC123 029 
BC125 0.15 
BC126 0.10 
BC132 0.50 
BC134 0.11 
BCI35 0.11 
BC136 0IS 
BC137 0I5 
BCI 38 020 
BC140 0.34 
BC] 41 049 
BC142 024 
BC143 021 
BC144 024 
BC145 021 
BC147 0.11 
BC148 0.10 
BC149 0.13 
BC153 0.18 
BCI54 0.18 
BC157 0.14 
BCI58 0.13 
BCI59 0.14 
BCI60 011 
BCI67B 0.13 
BC168B 01I 
BCI68C 0.11 
BCI69B 0.11 
BCI69C 0.13 
BCI70 0.11 
BC171 0.13 
8C172 0.11 
BCI82 0.10 
BCI82L 0.10 
BC183 0.09 
BCI83L 0.09 
BC184 0.11 
BC1841. 0.11 
BC186 0.25 
BC187 0.25 
BC204 0.11 
BC205 0.10 
BC206 0.11 
BC207 0.10 
8C208 0.09 
BC209 0.10 
80211 0.30 
BC212K 0.10 
BC2I2L 0.12 
BC213L 0.12 
BC214L 0.14 
BC236 0.16 
BC237 0.09 
BC238 0.09 
BC239 0.09 
BC251 020 
BC252 0.18 
BC253 023 
BC257 099 
BC258 009 
BC259 0.13 
BC261 0.20 
BC262 0.18 
BC263 023 
BC300 042 
BC301 0.34 
BC302 027 
BC303 0.54 
BC304 043 
BC307 0.09 
BC307A 0.09 
BC307V1 0.09 
BC308 0.08 
BC308A 008 
BC308B 8 00 
BC309A 0.09 

0.00 
BC3138 0-30 

charge (Audio 
enquire for types 

BC327 0.21 
BC328 0.19 
BC337 0.17 
BC338 0.17 
BCY30 0.27 
BCY3I 0.30 
BCY32 0.50 
BCY33 Oß5 
BCY34 0.30 
BCY38 0.40 
BCY39 040 
BCY40 0.50 
BCY42 0.15 
BCY43 0.15 
BCY58 0.18 
BCY59 0.19 
8CY66 0.58 
BCY67 081 
BCY70 0.15 
BCY7I 020 
BCY72 0.13 
BCY87 3.47 
BCY88 2.40 
BCY89 0.80 
BCZIO 0.27 
BCZI I 0.40 
BDI 15 0.75 
BD116 0.75 
BD121 0.65 
8D123 0.80 
BD124 060 
B0130 0.50 
BD131 0.75 
BD132 0.75 
BDI35 0.38 
BDI36 0.44 
BD137 0.47 
BD138 0.55 
BD139 0.62 
130140 0/3 
BDYIO 125 
BDYII 1.50 
BDY17 I.50 
BDYI8 1.75 
BDYI9 1.97 
BDY20 0.92 
BDY38 0.65 
BDY60 090 
BDY61 085 
BDY62 0.75 
BF115 023 
BF117 0.43 
BFI 19 0.58 
BF121 025 
135123 0.21 
BFI25 0-25 
BF127 0.27 
BF152 0.20 
BF153 0.19 
BFI54 0.16 
BFI58 0I5 
BF159 0.27 
BF160 0.23 
BFI61 0.15 
BF163 020 
BF166 045 
BF167 0.18 
BFI73 0.19 
8F177 0.25 
13F178 025 
BFI79 0.30 
BFI80 045 
BFI81 0.32 
BF182 0.30 
BF183 0.40 
BF184 0.17 
BFI85 0.17 
BF194 0.14 
BF195 0.15 
BF196 0.15 
BFI97 0.15 
BF198 0.15 
BFI 99 0.18 
BF200 045 
BF2241 0.14 
BF225J 0.19 
BF237 022 
BF238 0.22 
BF244 0.16 
BF245 043 
BF246 043 
BF247 049 
BF254 0.14 
BF255 0.15 
BF257 0.41 
BF258 046 
BF259 048 
BF261 0.23 
BF264 1.45 
BF270 0.25 
BF271 0.21 
BF272 0.53 
BF273 0.25 
BF274 028 
BF457 0.46 
BF458 0.57 
BF459 0.57 
BFS21 2.10 

2.30 
8F528Á 0.92 

Transistors 
not listed. 

BFS61 0.27 
BFS98 028 
BFWIO 0.61 
BFW I I 041 
BFW45 0.75 
BFXI3 023 
BFX29 025 
BFX30 0.25 
BFX37 0.30 
BFX44 043 
BFX63 2.48 
BFX68 0.30 
BFX84 0.24 
BFX85 0.29 
BFX86 0.24 
BFX87 025 
BFX88 0.20 
BFX89 045 
BFY10 0-35 
BFYII 045 
BFY 17 0.90 
BFYI8 025 
BFYI9 025 
BFY20 0.50 
BFY29 0.40 
BFY37 020 
BFY4I 0.43 
BFY43 042 
BFY50 0.16 
BFY5I 0.16 
BFY52 0.16 
8FY53 0.15 
BFY56 0.34 
13FY64 0.41 
BFY75 0.40 
BFY76 022 
BFY77 0.24 
BFY78 046 
BFY90 0.55 
BRY39 040 
85X19 0.13 
BSX20 0.14 
85X21 0.20 
BSX26 044 
85X27 044 
85X28 0.25 
BSX29 047 
85X30 0.68 
85X59 0.78 
B5X60 0.54 
BSX6I 0.42 
BSX76 0.15 
BSX77 0.10 
BSX78 025 
BSW70 028 
B5Y24 020 
BSY25 0.15 
BSY26 0.17 
BSY27 0.15 
BSY28 0.15 
BSY38 0.15 
BSY39 0I5 
BSY51 0.25 
BSY52 0.25 
BSY53 025 
BSY54 0.30 
BSY56 0.79 
BSY65 0.15 
BSY78 0.40 
BSY79 0.40 
BSY790 0.45 
BSY95A 0.09 
BÚ104 142 
BUI05 2.25 
CI 1I 0.53 
C407 0I8 
C424 0.15 
C425 0.36 
C426 025 
C428 0ßS 
C444 026 
D4ONI 055 
040N3 062 
GET!!! 045 
GETI 13 0.20 
GETI 14 0.20 
GET115 0.50 
GETI 19 045 
GETI20 0.25 
GET535 020 
GET536 0.20 
GET538 0.20 
GET873 0.12 
GET880 040 
GET883 0.20 
GET887 0.20 
GET890 022 
GET895 025 
MA8001 0.16 
MA8002 0.47 
MA8003 0.47 
MCI40 0.25 
MD7000 0.82 
MD8001 0.94 
MD8002 I -II 
MD8003 1.26 
ME0401 0.18 
ME0402 0.20 

ME0411 0-17 
ME0412 0.18 
ME0413 0.14 

SILICON RECTIFIERS 
PIV 50 100 200 400 600 800 1000 1200 1400 

L E I L L L LL L 
IA 0.08 0.09 0.10 0.11 0.12 0.15 020 - - 
3A 0.15 0.17 0.20 0.221/ - 030 - - - 
6A - - 025 040 042) 0.35 0.50 - - 
10A 040 045 0.40 047 0.56 0.66 0.75 - - 
15A 046 0.45 048 0.55 0.65 0.75 0.87 - - 
35A 0.70 0.80 0.90 1.00 1.40 1.70 2.75 - - 
I amp and 3 amp are plastic encapsulation. 

DIODES AND 
N914 0.07 
N916 0.07 
N4007 0.22} 
S44 007 
5113 0.15 
S120 0.12 
SI21 0.14 
S130 0.08 
5131 0.10 
S132 0.12 
5940 0.05 
AA119 0.07 
AAI29 0.15 
AAZI3 0.12 
WIDE STOCK 

RECTIFIERS 
AAZIS 0.12 
AAZ170.10 
BA100 0.15 
BAI02 0.25 
BÁ115 025 
13ÁI15 0.07 

BÁ142 0.3BA14I 

0.32# 
2} 

BA 144 0.124 
BA145 020 
BA154 0.12 
BA156 0.15 
BAXI3 045 
BAX16 0.123. 

OF COMPONENT 
PROJECTS 

BAYI8 0.17} 
BAY3I 0.07 
BAY38 025 
BY100 
"103 022 
BYI24 0.15 
BY126 0.15 
8Y127 0.17 
BYI64 047} 
BYXIO 0.22} 
BYZIO 0.35 
BYZI 1 032 
BYZI2 0.30 
BYZ13 025 

FOR 

0A5 0.17 
0A9 0.10 
0A10 020 
OA7O 0'07 
OA70 0.07 
0Á73 0.10 
0A79 0.07 
0Á81 008 
0A85 0.10 
0Á90 0.07 
0A91 0.07 
0A95 0.07 
0A200 0.07 
0A202 0.10 
TIV307 0.50 

MAGAZINE 

MAINS TRANSFORMERS E 

I amp Charger. Sec. 0- 3.5 -9 -18v Post and packing 0224. 1.12 
2 amp Charger. Sec. 0- 3.5 -9 -18v Post and pocking 0-22k I.44 

I amp (Douglas) MTI03 Sec. tappings from 6v to 50v .. 2.00 
2 amp (Douglas) MT104 Sec. tappings from 6v to 50v .. 3.10 
Post and pocking 0.28. 
6 amp (Douglas) MT107 Sec. tappings from 6v to 50v .. 7.47 
Post and packing 0.37). 
Various other Transformers ranging from IA to SA in stock. 

. TRIACS 
.. 100 SCSID .. 1 95 

SC35D .. 1.00 40430 .. 0 91 
SC4OD .. 125 40486 .. 0.86 
SC4ID .. I.20 40528 .. 0.63 
SC450 .. I 9 40430 .. 140 
SC46D .. 1.42} 40432 .. 1.37 
SC5OD . 2-00 40512 .. 143 
Economy Range Triacs 
TC4 /10 ( Pressfit) 4 amp 100 PIV .. .. 
TC4/20 ( Pressfit) 4 amp 200 PIV .. 
TC4 /40 ( Pressfit) 4 amp 400 PIV .. 

DIACS DIALS 
.. 0 40 

MPT28 .. 047# 
MPT32 .. 047) 
MPT36 .. 047) 
ST2 .. 0.18 
40583 .. 0.18 

.. .. 0.65 

.. .. 0.871 

ENCAPSULATED FULL -WAVE RECTIFIER 
I*BA Io0P.1.V. 25pea. 

THYRISTORS 
PIV 50 100 200 300 400 
IA 0.25 0.27# 0.374 0.40 0.471 
4A 0.40 0.45 0.55 - 0.60 
7A - 0.871 0.92) - 1 121 
TIC47 0.6 amp. 200 PIV 0.55. TIC44.0 6 amp 50 PIV 029 
Also 12 amp 100 PIV 0.75; 2N3525 at L1.121. 
2N4444 II-91 

VEROBOARD 0IS Matrix 0.1 Matrix 
2 }' X 31 .. .. .. .. 0.17 0 23 
2 " x 5' .. .. .. .. 025 0.25 
3 ' x 3 }' .. .. .. .. 0.25 025 
3 }}' x 5' .. .. .. .. 040 029 
2 #' x 17' 0.58 - 
3 " x 17' .. .. .. .. 0 80 1.02 
5' x 17' .. .. .. - 1.31 
5 }' x I7 (Plain) .. .. .. - 0.64 
5" x 17' (Plain) .. .. .. 0.83 
2 } x l7'(Plain) 0.57 
Vero Pins (Bag of 36) L0.20. (0.1 or 0.15 Matrix) 
VeroCutterL0.45. Pin Insertion Tools 0land0.15matrix atL045 
Many more sizes Veroboard in stock ( ) 

y 

RESISTORS I- W. & } W. E24 Series. 
Carbon Film I W., 1 W., 2 W. E12. Series. 
Carton 5% .. 0.., I watt ,. .. 0 02# 

1# 

watt 5% .. .. 0.011 I watt 10% ...e2% 0.04 
watt % .. .. 0.06 4 watt M/ .. .. 0.01 

Wire Wound E 

2} watt 5% (up to 270 ohms only) .. 0.07 
5 watt 5% (up to 12k ohms only 0.09 
i0 watt 5% (up to 25k ohms only).. .. .. .. 0.10 

Capacitor discharge ignition system. (as published in 
Practical Electronics, Nov. 1971). 
COMPLETE KIT £10.00 P. & P. 50 P 

OPTOELECTRONICS 
MINITRON 7 SEGMENT INDICATOR TYPE 3015F .. £2.00 
DRIVER FOR ABOVE (SN7447) LI.30 
Light Emitting Diode. TIL209 LO.35 (Texas) 

PANEL METERS 
38 Series -FACE SIZE 42 x 
42 mm. All prices for 1 -9 
pieces. All meters D.C. L 

50 Microamp 2.10 
100 ,. 1-90 

200 I .75 
500 1.65 

50 -0 -50 1.90 
100 -0 -100 1.75 
500 -0 -500 I.60 

I Milliamp 1.60 

5 Milliamp 1.60 
10 1.60 
50 1.60 

100 1.60 
500 1.60 

I Amp 1.60 
5 1.60 

10 Volts I.60 
20 1.60 
50 , 1.60 

300 1.60 
500 ,, 1.60 

Log. or Lin. With witch .. .. .. .. 0.25 
Wire -wound Pots (3 watts) 0.38 
Twin- Ganged Stereo Pots. (Log. and Lin. Less Switch 0.40 

HEAT SINKS L 4.8' x 2 x l' Finned for Two TO -3 Trans. 048 'SLIDER 48 x 2' x l' Finned for One TO -3 Trans. 0.33 
For SO -I 0.05 P For TO -5 0.0S Finned 
For TO -I8 0.05 Finned For TO-1 005 Finned 

POTENTIOMETERS 58mm TRACK 
SINGLE GANG LINEAR or LOG from 1k to 1M 

£0.40 each 
TWIN GANG LINEAR or LOG from 5k to 500k 

£O.60 each 
ZENER DIODES L 
400 mW(from 3.3v to 33v) .. .. .. .. 0.15 
I Watt (from 2.7v to 200v) .. .. .. .. 0.22 
10 Watt (from 39v to I00v) . .. 0.40 
20 Watt BZY93 Series (from 7-Sv to 75v) 0.52 

MULLARD C280 M /FOIL CAPACITORS 
0.01, 0022, 0.033, 0.047 3p 0.068, 0.1 4p each. 0.15, 0.22 043 5p each. 0.47 9p. 0.68 I Ip. Ica 14p. I 5µF 21p 2.2pF25p 

.. 

Antex 15W. Soldering Iron .. .. .. .. I.70 
THERMISTORS MULLARD 

PRESETS Carbon Miniature and Sub miniature. Vertical 
and Horizontal. 0.1 watt, 0.2 watt, all at 0.06 each. 0.3 watt0-075. 

R53 (STC) 
1.17) 

K151 (Sie- 
mans)IK 

0.12 
VAI0050.15 

VAIOI00.12 
VÁ10150.19 
VAI0330.12 
VAI0340.22 
VA10370.I3 
VAI0380.13 

VA10390.15 
VÁ10400.12 
VÁ10530ß0 
VAI0660.20 
VAI0740.13 

VA1077020 
VÁ1091 0.13 
VÁ1096013 
VA10970.13 
VA37050.95 

POSTAGE AND PACKING CHARGES 
U.K. .. .. .. .. 0.13 
EUROPE 0.25 (minimum) 
OVERSEAS (AIR) .. LETTER 0.65; PARCEL (190 

CARBON POTENTIOMETERS L 
Log. or Lin. Less switch .. .. .. .. 0.16 
ALL PRICES SUBJECT TO AVAILABILITY OF EXISTING STOCKS SPECIAL DISCOUNTS ON 

Telex 21492 A. MARSHALL & SON LTD CALLERS WELCOME 
Tel: OI -452 0161/2/3 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 Hours: 9 -5.30 pm Mon -FrI 9-5 pm Sat 
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ATTRACTIVE 

DISCOUNTS 
ON VERY MANY ITEMS 

WHEN YOU BUY FROM US 

Wireless World, January 1973 

E L ECTRÖ ALOE 
Electronic Component 

Specialists 
to spec. SIEMENS CAPACITORS 

SEMI -CONDUCTORS No seconds 
new, or surplus. 

No seconds or surplus. 
Insulating sets free with power types 

TO3 Transistor covers, each, 7p 

I 1t4nK10 
591; 

3754 
.5:, 99 

3402 
1554.17 
1844 
199411 
5,88 

5:iqí 
5J 11 

511;.1 
1132 

\ 131,2 
N13113 

.5 1304 

5 1304 
i cn7 

5!:,u9 

51:89 
'3I013 SI.iI:t 
ru 

5 1 K9'i 
..:'.147 

33 iN 

175p 
10e 
205 

23p 
36p 

51) 

5p 
17p 
lap 

120 
"Ip 
25p 
26p 
19p 
19p 
Sep 
Eep 
33e 
33p 
36" 

35 3053 
353034 
2 V 3053 
353329 
35 is40.3 
7530,{;i 
2V37,r2 
3 V 37,13 
_ V 3701 
2N 3705 
25 3;,ifs 
75:c7,i7 
35.1788 
53709 

2V.!-19 
953:11 
2V:í731 
2\3:94 
2s3r 

27p "253192 
59e 253199 
80p 255457 
alp 255439 
40p. 0230 r23 
52p'.49251 
lop' 4030/ 
16p140362 
10p, 40406 
lop 40408 
10p 40412 
lop 
so VIC, 

lop .1r 
'Or 

77p A1.1150 
90p 4.1)181 
30p 141)162 
309 91s1111,.'2 
71p API 14 

88p API 15 
46p .4}'I' 

63nA 

87p BI 
425 M 
40r 

31p VKT217 
11p VKT'261 
1101 V KT271 

lip l 
V 6T274 

l ip' V KT275 
q7p V KT4n3 

J 3ap VK T4114 

4 27p VKT41i3 

30D V KT6u:lF 
n 27D,SKTeI:+F 
" 235 V K1.6741, 

SOp \F'T' 

Sap 
Sap 
lep 
19p 
23p 
88p 
S4p 
83p 

321) 

26p 
2' 

POLYCARBONATE - --S% TOLERANCE 
250V. up to 0.1 µF: 1001(40.10 and above 
0.01; 0.012; 0.015; 0.018: 0.022; 0.027; 0.033; 0047: 0'056; each 4p. 
0.068; 0.082: 0'1; 0.12; 0.15 each 4p. 0.18; 0'22; *etch Sp. 
0.27; 0.33; lip. 0.39 7p. 047 8p. 0'56 10p. 0.68 IIp. 1µF 13p. 

lLECTROLYTIC 
(Values in ILF /y) 
0.471100; 1/100; 24.63; 4.7/35; 10125; 22,16; 47,110: 47125; 100/10: 
22013. -- -each Sp. 
10/63; 22;35; 47135; 100/16; 100/25; 220/6; 220/10; 220/16; 470/3 
each 7p. 
47/50; 47/63; 100/35; 220/16 each Op. 100/50: 220/35 each 10p. 
100/63; 470/25; 1000/10 each 12p. 220/63; 470135: 1000/16; each 
17p. '!100 /25 20p. 470/63; 1000/35 each 23p. 2200/25 36p. 1000 /63: 
120íj\ 4700/16 each 40p. 

11,;13 

_ 1 :; 

!484 
\'_041i 
51414 

25.N'4.4 
'b_'96:, 
2V21N)5A 
l'Valf4 
252,25 
5,924 

5 
19 
35p 
42p 
47p 
38p !7. 
42p '2V 
44p 2 
479 

Ca 

SIEME 

FLH10 
FLH20 
FLH 19 
FLH29 
FLH21 
FLH27 
FLH38 
FLH39 
FLH11 
FLH35 
FLH12 
FLH13 
FLH14 
FLL101 
FLH28 
FLH36 
FLH37 
FLHIS 
FLH16 
FLH17 
FLH18 
FLY10 
FL1101 
FU I I I 

FL1121 
FUI41 
FL1151 
FU 131 
FLH221 
FLH231 
FLH241 
FLH34, 
FLJ161 
FL1221 

.FL1171 
FUSI 
FL)231 
FL1191 
FU261 
FL1301 
FU281 
FL/271 
FLK101 
FL1201 
FLJ211 
F1..1241 
FL1291 
Al/ pnc 

(7 
(7 

a1o9 
,N,1.4aM` 1.,..N, 4 

..ter*^Fvr...1.. ... 
ve, irM`w. 

f4w111rN tawW 

It's more 

than just 

a catalogue - and we give 

you a 

25p REFUND 

VOUCHER with it 

SOLDERSTAT 
d 

4- RACr1 

The Electrovalue Catalogue No.6 (4th printing - 96 pages) is as much a manual of 

valuable technical information as it is a comprehensive, up -to -date catalogue of semi- 

conductors, components, accessories, materials, tools, etc. All items are brand new and to 

makers' specifications. Prices are competitive. there are attractive additional discounts 

offered. and now we include a refund voucher for 25p available for spending on orders for £5 

or more. Send 25p for latest Electrovalue Catalogue now, post free. 

SOLDER 
IRONS s1 

8/ 
7 

nett 

4M (1, 12p., 1P20 Log. 
7K 12 to 2 -2M 11. 42p; 
ntilog, 10K., 22K, 47K, 

42p. Any type with 2A 

s quoted. 
scion of P20 values, 

220S2, 47052, iK, 
2M2, 5M, 10M 11. 

Vv; 2 7v to 36v. 
V to 75V. 48p 

- e 266F) 4p, 

ECISION 
.,,°ONENTS 

stItors by 
Vulu 

_to 0 0 
/ -£2 

pacitors by 

w.aaF up to 22oF 

and delivery 
n request. 

Hundreds of to days most wanted 
transistors. with data and outlines 

Diodes, thyristors, 
tri -acs fully detailed 

Equivalents tables 

I.Cs plus schematics, theoretical 
and connection diagrams 

(7 
(7 
(7 

71 51) 
(7453) 
(7454) 
(7466) 
(7470) 
(7472) 
(7473) 
(7474) 
17475) 
(7476) 
(7480) 
(7482) 
174831 
(7486) 
17490) 
1749! 

ANI 
(7492) 
(7493) 

TERS 

Slide and rotary potentiometers 

Resistors & capaci- 
tors in very wide 
ranges 

Switches, relays, connectors 

S -Dec, T -Dec, 
mounting boards 

to Imeo. ln all 
p 

of 8 colours 
preen blue! 

h Sp. 

Materials. Hardware, etc. 

LIWER KITS 
tne, module kit, 

supply kit L6 SO 

ì?IV t or custom built 
by Quality Electronic JK' 

Du 
Dual d -type 
Quad bi -sta 
Dual 1K ma 
Gated full ad 
1 bit binary fu 
4 bit binary fill 
Half adder 
Decade counter 

THYRISTORS 
Sep, 70p 

V 60p, 60600V V Mp. 
. 

E.) 

a bit shift register 
Divide by 12 counter 
4 bit binary counter 

(74941 4 bic shift register, parallel LP, Series OiP 
(7495) 4 bit left shift right shift register 
(7496) 5 bit shift register 
(74100) Dual quad bí- stable latch 

(74107) Dual JK 
master 

slave 
flip 

floe 
input 

(74121) Monastable nip flap 
(74190) Up down decade counter 
(74191) Up down binary counter 
1741921 Up down decade counter with clear 
(74193) Uo down binary counter with clear 

ages I4 leads unless stated otherwise before prices. 

ELECTROYALIIE LTD 

167 ti elp 
(24) El 64 

43p 
S2p 
48p 

(16) LI 80 
(16) LI 80 
(16) LI 74 
(16) LI-74 

CO NENT ISCOUNTS Not allowed on nett Dr;ce items 

10' on orders for components for LS or more, iS '., on orders for 
components for LIS or more. Prices subject to alteration 
without prior notice.,. 

POSTAGE AND PACKING FREE 
SURCHARGE 10p on small mad orders under £2. Overseas orders 
welcome: carrlepe and insurance charged at cost. 
U.S.A. CUSTOMERS are recommended to contact ELECTRO- 
VALUE AMERICA, P.O. Coe 27, Swarthmore PA 19081. 

PUBLICATIONS 
Handbook of Transistor Equivalents, 
40p. Handbook of Tested Transistor 
Circuits (H. Ness). 40pí Radio R 

Electronics. Colour codes á data wall 
chart. ISp. Engineers Reference Hand- 
book á Tables. Sep. (Add 3p. for 
postage on each of aboie If bought 
separately.) 

Prices appearing in this advert- 
isement are for guidance only. 
Current prices are as shown in 
Catalogue No. 6 (4th printing). 

(DEPT. WW.1272),28ST.JUDES RD, ENGLEFIELD GREEN, EGHAM, SURREY,TW20 ONE 

Hours: 9 -5.30, 1.0 p.m. Saturdays. Phone: Egham 3603 Telex 264475 
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MODERN TELEPHONES type 706. Two tone grey, £375 ea. 
The same but black, £2 .75 ea. P. & P. 25p ea. 

AS NEW type 706 BLUE, £5 ea. P. 6 P. 25p. 
Also TOPAZE YELLOW £4.50 ea. P. & P. 25p. 

STANDARD GPO DIAL TELEPHONE (black) with internal 
bell, 87p ea. P. 6 P. 50p. Two for £1.50. P. & P. 75p. 
All telephones complete with bell and dial. 

PHOTOMULTIPLIERS. Type 931A -£225 ea. 

SINE TO SQUARE WAVE CONVERTOR. 20Hz to 250KHz. 
9 volt operation. Sine wave input 1 to 2 volts, output 0 -2 volts 
peak to peak. Completely assembled fibre glass board. £2.25 ea. 
P. 6 P. 15p. 

RELAYS 
G.E.C. Sealed Relays High Speed 24V. 2m 2b -17p ea. 

S.T.C. Sealed 2 pole c/o 700 ohms (24V), 15p ea. 
12v 35p ea. 2,500 ohm (okay 24v) -13p ea. 
S.T.C. Brand New 2 pole c/o 6800 ohm toll -15p ea. 

CARPENTERS polarised Single pole c/o 20 and 65 ohm coil 
as new, complete with base 37p ea. 
Single pole c/o 14 ohm coil 33p ea.; Single pole c/o 45 ohm coil 
33p ea. 
Varley VP4 Plastic covers 4 pole c/o 5K 30p ea. 15K -33p ea. 

POLARISED Relay 2 pole c/o 250 ohm and 250 ohm coils. - 
25p ea. 

POTENTIOMETERS 
COLVERN 3 watt. Brand new, 5; 10; 25; 500 ohms; 1; 2.5; 5; 
10; 25; 50k all at 13p ea. 

MORGANITE Special Brand new, 2.5; 10; 100; 250; 500K; 
25 meg. 1 in. sealed, 17p ea. 

BERCO 21 Watt. Brand new, 5; 10; 50; 250; 500 ohms; 1; 25; 
5; 10; 25; 50K at 15p ea. 

STANDARD 2 meg. log pots. Current type 15p ea. 

INSTRUMENT 3 in. Colvern 5 ohm 35p ea.; 50k and 100K 
50p ea. 

BOURNS TRIMPOT POTENTIOMETERS. 10; 20; 50; 100; 
200; 500 ohms; 1; 2; 2.5; 5; 10; 25K at 35p ea. ALL BRAND NEW 
RELIANCE: 270; 470; 500 ohms; 10K at 35p ea. ALL BRAND 
NEW. 

ALMA precision resistors 100K; 400K; 497K; 998K; 1 meg - 
0.1% 27p ea.; 325k, 5.6k, 13k -0.1% 20p ea. 

VISCONOL EHT CAPACITORS 
Size 1 x21 Ins. 

0 05mfd 2 5kV 50p ea. 
0 01 mfd 5kV 40p ea. 
0.001mfd 10kV 50p ea. 

Size 2 }x6} Ins. 
0 05mfd 8kV 50p ea. 

Size 1 }X5} ins. 
0.01mfd 10kV 50p ea. 
0.002mfd 15kV 65p ea. 
0.0005mfd 20kV 80p ea. 
0.1 mfd 4kV 35p ea. 

DUBILIER 0 1mfd 5 KV; 0 1mfd 7 5 KV; 0 25mfd 7 5 KV; 0.5mfd 
KV all at 50p ea. P. d. P. 15p. 

E.H.T. POWER UNITS type 532/1617, 0 -3kV. £15 ea. 
Carr. £130. 
E.X.T. TRANSFORMERS (Standard Mains) 3 KV 600 MA. 
£2000 ea. Carr. £1.50. 
CAPACITORS 
0.1MFD 50 KV working. £10 ea. Carr. £150. 
0.1MFD 100KV working. £16 ea. Carr. £150. 

BINARY DECADE DIAL UP SWITCHES. Brand new. 
Finger tip. Engraved 0 -9. Gold plated contacts. Size 1 {" high 
2go" deep, to wide, £1.50 ea. 

LIGHT EMITTING DIODES 
(RED) 

from Hewlett- Packard 
Brand new 38p each 

Holder --I p ea. Information -5p 
PHOTOCELL equivalent OCP 71, 13p ea. 
Photo -resist type Clare 703. (T05 Case). Two for 50p. 

BURGESS Micro Switches V3 5930. Brand new 13p ea. 

4 DIGIT RESETTABLE COUNTERS. 1000 ohm coil. 
Size 1 }x; x4} in. As new, by Sodeco of Geneva. £2.50 ea. 
As above but 350 ohm. £350 ea. 

TRANSFORMERS. All standard inputs. 
STEP DOWN ISOLATING trans. Standard 240v AC to 
55 -0-55V 300W, £3 ea. P. 6 P. 35p. 

Transformer Size 21 x 1 °- x 2". Output 18 volt 1 amp with screen. 
Brand new. £100 ea. P. 6 P. 25p. 

Neptune series 460 -435 -0 etc. 230 MA and 600 -570 -540 -0 etc. 
250 MA. £3.50 Incl. post. 

Gard /Parm /Part. 450 -400-0- 400 -450. 180 MA. 2x6.3v. £3 ea. 

Transformer250 -80MA; 13V -1-2A and 6.3V -5A. £1.50. P. 6 P. 25p. 

Neptune series 350 -0-350V at 55 MA, separate winding 500-0- 
500V at 250 MA. £2.00 ea. Carr. £1 extra. 

CHOKES. 5H; 10H; 15H, up to 120mA, 42p ea. P. 6 P. 17p. 
Up to 250mA 83p. P. & P. 35p. 
Large quantity LT, HT, EHT transformers. 

HARTLEY TYPE 13A 

ONLY £18.00 

DOUBLE BEAM OSCILLOSCOPE 

TB2 c/s -750 kc /s. Band width 5.5 Mc /s. Sensitivity 33 My /cm. 
Calibration markers 100 kc/s and 1 Mc /s. A completely 
reliable general purpose oscilloscope. Supplied with 
CIRCUIT DIAGRAM and Mains lead. Carr. £1.50. 

As above. Complete with all accessories. £2500. Carr. 
£150. 

OSCILLOSCOPES 
SOLARTRON 711S.2 D.B. DC -9 mcls. In fine condition 

£50. 

SOLARTRON 643 DC -15 mois. 
Good condition £50. 

SOLARTRON DC -10 me /s. CD513 -£40. 
CD513.2- £4250. CD523S -£45. 

SOLARTRON CT316 (D300 range) DC -6 mega- £20. 

COSSOR 1049 Mk. IV. DB. £35. 

All carefully checked and tested. Carriage £1.50 extra. 

MARCONI 
Noise Gen. TF1106. £40. Cart. £1.50. 
Vacuum tube Voltmeter TF1041A, £35; 1041B, £45. 
Wide Range Oscillator TF 1370 and TF 1370A, 10 cis -10 
mc/s from £140. 
Deviation Meter TF934/2, £50 ea. Carr. £1.50. 
Deviation type 719, £30 ea. Carr. 75p. 
TF 1026 Frequency Meter £1250. Carr. 75p. 
TF 329 Magnification Meter. As new condition £60. 
TF 195 Audio Generator £10. Carr. £1.50. 
TF 301A Signal generator £45 ea. Carr. £130. 
TF 386 Magnification Meter £45. Carr. £1. 
TF 936 N. 5 Impedance Bridge from £50 ea. Carr. £1.50. 
TF 1144G Signal Generator. Serviceable. Clean LIS. In 
exceptional condition £25. Carr. £1.50. 
TF 885 Video Oscillator Sine /Square £35. Carr. £1.50. 
TF 88511 £55. Carr. £1.54. 

SOLARTRON 
Stabilised P.U. SRS 151. £15. Carr. £1.50. 
Stabilised P.U. SRS 152. £10. Carr. £1.50. 
Precision Millivoltmeter VP252. £25. Carr. £1. 
Oscillator type OS 101. £30. Carr. £130. 

AVO 
Electronic Testmeter CT 38. Complete £20. Carr. £1. 

AIRMEC 
Signal Generator type 701. £25. Carr. £1.50. 
AIRMEC Generator type 210 £120. Carr. £150. 

E.M.I. Oscilloscope type WM16. Main frame £125. Choice 
of Plug In 7/2 DC -24 me /s x 2 £35; 7/1 DC-40 megs £25. 
Differential unit available from £40. 
E.M.I. WM8. DC to 15 me /s. Complete with plug in pre - 
amp, from £40. 

BECKMAN MODEL A. Ten turn pot complete with 
dial. 100k 3% Tol 0.25% -only £2 13 ea. 

E.H.T. Base B9A in Polystyrene holder with cover. Brand new. 
13p ea. 

FIBRE GLASS PRINTED CIRCUIT BOARD. Brand new. 
Single sided up to 2=," wide x 15" }p per sq. in. Larger pieces 
1p per sq. in. Double sided. Any size 1p per sq. in. Postage 
10p per order. 

PANEL mounting lamp holders. Red or green. 9p ea. Miniature 
PANEL mounting lamp with holders -10V 15MA 5p ea. 

Standard 240V MOTORS by CITENCO reduction gearbox 
to 19 r.p.m. reversible, £5 ea. 
Also 57 r.p.m. and 114 r.p.m. 

GYROS Large clear plastic topped. Type A £4 ea. P. 6 P. 75p. 

Single pole 3 -way 250 V AC 15 amp switch. Op ea. P. 6 P. 5p. 
Large discount for quantity. 

CLAUDE LYONS Main Stabilizer. Type TS- 1L -5S0. Input 
119 -135 volts 47/65 cs. Output 127+1- 025°% 16 amps. £30. 
Carr. 5,2, 

MAGNETRONS TYPE CV370. Brand new. Boxed. 
£8 ea. 

KELVIN & HUGHES 4- channel multi -speed recorders corn 
plete with amplifiers. £45. 

EVERSHED & VIGNOLES Recording paper. Brand new 
boxed. JL900H4 7" wide, 1" dia.25p roll. 

ELECTRONICS TIMER UNITS -wall or bench mount - 
ing-2 Hybrid timer boards may be removed leaving 
excellent 12 Volt battery charger; DC Power supply etc. 
Information supplied. Price ONLY £325 incl. carriage, 

SPECIAL OFFER 
SELECTED B.C. 221 Recalibrated to Ministry Specification 
in brand new condition, complete with circuit, only £2750. 
Carr. £1.50. 

TV MONITORS 14 inch by Epsylon. All valves and components 
readily available. Tested, guaranteed working. £20 ea. Carr. 
£1.50. 

TEKTRONIX SCOPE TUBES. Brand New Boxed. Type 
T5330. Part No. 154- 0180 -00. 5 inch round flat face. Spiral PDA 
with side connectors for X 6 Y. Bases can be supplied at 50p. 
Circuit included. Price £12 ea, P. 6 P. £1.25. 

MULLARD ELECTROL(TICS 
2200MFD 100V 

10A (50°C) 

75p each 
BRAND NEW BOXED 

10 off - 60p each 

47000 MFD 40V 28A 

60p each 
P & P 10p 

LARGER REDUCTION FOR QUANTITY 

SANGO 50 micro amp meter. 2? diameter. Ex brand new 
radiation equip. £1 ea. P. 6 P. 17p. 

SEEING IS BELIEVING! 
COLVERN TEN TURN POTS -ex eq. 50K at 60p ea. 
Complete with dial £1.50 ea. P. 6 P. 15p. 

C.R.T.'s 5" type CV1385 /ACR13. Brand new with spec. 
sheet. 83p ea. P. 6 P. 35p. 

BASES for above 20p ea. P. 6 P. 15p. 

COSSOR D.B. Scopes -some models from £15. 

Genuine MULLARD Transistors/Diodes. Tested and 
guaranteed. OC41, 42, 76, 77, 83; OA5, 10. All at 3p ea. 
OC23 -10p ea. 

CAPACITOR PACK -50 Brand new components only 
50p. P. 6 P. 17p. 

POTS -10 different values. Brand new. -50p. P. 6 P. 17p. 

COMPONENT PACK consisting of 2 -2 pole 2 amp 
push onlofi switches; 4 pots, various, brand- new; 250 
resistors } and } watt, many high stabs, etc. Fine value 
at SOp per pack. P. 6 P. 17p. 

COMPLETE Printed Circuit TRANSISTOR I.F. strip 
470 kc/s, audio out. Site 1f, x4 -4 x }in. ONLY 75p. P. 6 P. 
10p. 
3000 Series relays -15 mixed values (new and as new. no 
rubbish) £1.00. P. 6 P. 37p. 

DELIVERED TO YOUR DOOR 1 cwt. of Electronic 
Scrap chassis, boards, etc. No Rubbish. FOR ONLY £3.50. 
N. Ireland £2 extra. 

LOOSE LEAF BINDERS. Blue plastic cover. 4 ring. 
Standard size. 4 for £1. P. 6 P. 35p. 25 for £5. Carr. £1. 

Panel switches DPDT ex eq. 10p ea.; DPST Brand new, 17p ea.; 
DPST twice, brand new 25p ea. 

HEAVY DUTY 6 amp. 2 pole c /o -20p ea. 

GRATICULES. 12 cm. by 14 cm. in High Quality plastic. 30p 
ea. P. 6 P. 5p. 

Official Orders Welcomed, Gov. /Educational Depts., Authorities, etc., otherwise Cash with Order 
FOR CALLERS. Always a large quantity of components, transformers, chokes, valves, capacitors, odd units, 
etc., at 'Chiltmead' prices. Callers welcome 9 a.m. to 10 p.m. any day. 

M I L'FISI EA LILi 
7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College) Tel.: Reading 582605/65916 
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VALVES 
B12B 175 
CY31 0.86 
DARN 0-43 
DF96 0.45 
DK96 0.48 
DL9'2 0.82 
DL94 046 
11L98 0.45 
DM70 0-30 
DY86 0.38 
DY87 0.32 
DY802 0.48 
E88CC/01 1-20 
El8OCC 0.42 
E181CC 0110 
E182CC 1-20 
FL1b0 020 
EABC80 0-80 
EAF42 062 
EB91 0.18 
EBC33 0.50 
EBC41 0 60 
ECC8l 0.81 
EBF80 0.40 
EBF83 0-40 
EBF89 0.80 
ECC81 0-80 
ECC8'2 0.28 
ECC83 0-80 
ECC84 0.30 
ECC85 0.40 
ECC86 0.45 
ECC88 0-37 
EC0189 0-52 
ECF80 0.35 
ECF82 0.35 
ECF83 0.76 
ECF801 0.82 
ECF802 0.82 
ECRU 0-90 
ECH42 031 
ECH81 028 
ECH8:1 0.40 
ECH84 045 

ECH200 
ECL80 
ECL82 
ECL63 
ECL86 
EFS6 
EF37A 
EF40 
EF41 
EF80 
EF83 
EF85 
EF86 
EPOS 
EF91 
EPOS 
EF95 
EF183 
EF184 
EFL200 
EL34 
EL41 
EMS 
EL84 
EL85 
EL86 
EL90 
EL9b 
EL500 
EM31 
EM80 
EM84 
EM87 
EY51 
EY86 
EY81 
EY88 
EZ41 
EZ80 
1,1381 

GZ34 
GZ37 
KTti6 

042 
0-42 
035 
0.70 
040 
0.45 
1.25 
050 
065 
0.25 
055 
0.35 
0.30 
0.28 
030 
035 
0.35 
0.30 
035 
0.75 
0.50 
053 
058 
0.24 
042 
040 
0.35 
035 
085 
0-25 
040 
085 
070 
0.40 
0.40 
0.40 
040 
0.50 
0.85 
Oß7 
0.58 
0.70 
2.05 

KT88 
N78 
0A2 
OB2 
PABC80 
PC97 
PC900 
PCC84 
PCC89 
P0C189 
PCE800 
PCF80 
PCF82 
PCF84 
PCF86 
PCF200 
PCF201 
PCF801 
PCF802 
P CF805 
P0F006 
PCF808 
PCH200 
PCL81 
PCL82 
PCL83 
PCL84 
PCL85 
PCL86 
PFL200 
PL36 
PL81 
PL82 
PL83 
PL84 
PL500 
PL504 
PX4 
PY33 
PY80 
PY81 
PY82 
PY83 
PY88 
PY800 
PY801 
QQVO 

3-111 

£ 
2.40 
1.75 
0.35 
0.35 
0.37 
0.45 
0.47 
0.40 
0.50 
0.55 
0.75 
0.30 
0.33 
0-60 
0.57 
073 
0.73 
0.45 
0.50 
0.80 
0.70 
0.85 
0.70 
0.47 
O-35 
0.60 
0.42 
0.42 
0.43 
0.01 
0.50 
0.48 
0.40 
0.42 
0.35 
0.73 
0.75 
2.50 
0.00 
0.35 
0.35 
0-27 
0.35 
0.37 
0.40 
0.50 

1.25 

VALVES AND TRANSISTORS 
Telephone enquiries for valves, 
transistors, etc., retail 743 4946; 
trade and export 743 0899. 

MARCONI 
TEST EQUIPMENT 

44.0010....-:. 
VALVE 
VOLTMETER 
TYPE TF 953. 

Measures AC 
100mV; 20 cis to 
100 mcls; DC 
50mV to 100V, 
multiplier extends 
ac range to 1.50V. 
Balanced Input 
and centre -zero 
scale for DC. AC 
up to 100MHz. 
£3250. 

TF 1088 B/2 F.M. SIGNAL GENERATOR. 
Frequency range 400- 555MHz in one band. 
Crystal calibration: 1MHz and 10MHz. 
Output: piston attenuator 0.1µV -10OmV at 
50 ohms. Int. mod. freq. 1 to 10kHz, ext. 
mod. freq. 100Hz to 100kHz. Freq. den. up to 
300kHz. £250. Carriage £1.50. 

TF 1258A VHF SPECTRUM ANALYSER 
for analysis and measurement of Radar 
Equipment. Frequency range 190 to 230MHz 
with crystal check points. Sweep width 0.5 
to 5MHz, output pulse delay (a) 85 -175 µSec, 
(b) 0.7 -1.4 mSec with X1 and x2 multiplier 
and +2, X1, x2 multiplier. Output 2uV to 
20mV with x10 multiplier. £250. Carriage 
at cost. 
MUIRHEAD PHASEMETER. Type D729/ 
AM and P.S.U. D729 AIS. Complete with 
manual, leads, as new £200. 
TF 14005 DOUBLE PULSE GENERATOR 
WITH TM 6600 /S SECONDARY PULSE 
UNIT. For testing radar, nucleonics, 'scopes, 
counters, filters etc. SPEC. TF 14005. Rep. 
trequ. 10Hz to 100 kHz, pulse width 0.1 to 
100u sec., delay -1-5 to }3000µ sec., rise 
time < 30N sec. 
SPEC. TM 8400/S. As for TF1400S except 
pulse width 0.5 o 259 sec, delay 0 to + 300µ 
sec. £200. 

SOLARTRON 
STABILISED AMPLITUDE SIGNAL 
GENERATOR TYPE 00005. Freq.: 
350KHz -50MHz in 6 ranges. Output 
Amplitude: 40mV -10V pp. output 
impedance 5252. £105.00. 
CD 1400 OSCILLOSCOPE with 
2CX 1441 Y amps A CX 1442 time base. 

REMSCOPE TYPE 741 STORAGE 
OSCILLOSCOPE. On trolley, complete 
with plug-in trace shifter and two plug -in 
Y amplifiers. £200 plus carriage. 

AERIAL TUNING 
UNIT BC 939 

Originally made to work 
with Hellicrafters BC 
810E transmitters. 2Mc to 
18Mc, for output up to 
450 watts. Brand new 
£830. Carriage £1. 

Open 9- 12.30, 1.30 -5.30 p.m. 

except Thursday 9 -1 p.m. 

s £ 
QQVO 

6-40A 6.40 
UBF80 
1111589 

0.40 
0.35 

VR150/30 
Z801Ú 

1117 0-48 UCC85 0.40 Z803A 
1119 0.87 UCF80 0.55 Z900T 

8TV 
280/40 8.40 

UCH42 
UCH81 
UCL82 

0.70 
033 
0.35 

SIA 
1115 
184 

STV 
280/80 94/0 UCL83 0.80 185 

TT21 3-00 UV41 0.50 1T4 

U25 0-72 11580 0.36 1x2A 

026 0-72 UF89 0-40 1X2B 

U27 050 UL41 0.63 2K25 

U191 0.70 UL84 0.40 3M 
U801 0.80 W5 055 3116 

UABC80 0-35 UY41 0.43 3Q4 

UAF42 0-55 UY85 0-40 384 
UBC41 0.46 V11105/30 035 3V4 

£ 
0.35 
2.00 
1.25 
0-95 
015 
0.40 
0.30 
0-30 
0.22 
0.40 
0.50 
7.50 
0.35 
0.15 
0.45 
0-35 
0.45 

51125430 
6B/255M 
5ß40Y 
SUMS 
51,40 
5Y40 
5Y3OT 
óZ3 
5Z4 
6Z4GT 
BMW 
6AC7 
6.2116 
OAKS 
OAKS 
GALE 
6ALSW 
6AM6 
64.58 

£ 
2.20 
2.00 
0.75 
0.85 
0.45 
0-40 
0.35 
0.55 
0-75 
0.40 
0.30 
0.30 
0.50 
0.30 
0.32 
0.15 
0.40 
0.30 
0.50 

£ 
6AQ5 0$5 
6AQSW 0.50 
6AB6 0.37 
6A870 0.80 
GATO 0.80 
6AU6 0.25 
6AX4GT 0.80 
6AXSGT 0.70 
6B7 0.40 
6BK7 0.60 
6BA6 0ßb 
6BE6 0-80 
6BG6G 0.55 
6816 0.45 
6BQ7A 0.40 
6Bß7 0.85 
6BW6 036 
9BW7 0.80 

6C3 
6u; 
6CH6 
601.6 
6110 
6EA8 
6523 
6533 
6H6M 
6J4WA 
6J6 

6J50T 
616 
6J7G 
6J7M 
6K60T 
6K7 

£ 
0-30 
0.25 
0.55 
0.49 
0.20 
0.55 
0.75 
1.50 
0.20 
0.75 
0.40 
Oß8 
0.20 
0.35 
0.40 
0.58 
0.82 

091 TUBE ií5ú TRANSISTORS, ZENER DIODES 
P ap50p 

£ 2 £ £ £ 
15702-725038 35139 1-75 A8Y67 0-48 CR83/40 0-50 
15893A 1-30 35140 0-97 BAW19 0.28 COSA 0-85 
154785 040 35154 0 95 BC107 040 CV102 0.25 
1ZMT5 0 35 3N159 1-45 BC108 040 GET103 0.23 
1ZMT10 0-33 65115 0.45 BC113 040 GET115 0.45 
1ZT5 0.67 12FR60 0-73 BC118 0.20 GET116 0-50 
1ZT10 033 40954 1.25 BCY72 045 0E166 150 
20385 0-51 40595 1-25 BF115 0ß6 NKT222 020 
20403 0 51 40636 1-25 BF173 0.20 NKT304 050 
25918 0.37 40668 1-25 BFY51 0ß0 RAB310AF 
251304 0.22 40669 1-40 BFY52 0-20 033 
251306 Oß5 A0126 025 BO 0-45 80918 028 
251307 025 AC127 0-25 B82 0-47 BD928 0-31 
252147 0 64 AC128 0-20 138529 0-25 813938 0-32 
252411 1-50 AC176 0-20 BU100 180 81194 0-21 
2N2904A Oß5 ACY17 0-25 BYZ13 0-25 91/988 0-46 
252989 4-00 ACY28 0-17 BYZ16 0.83 V405A 0-40 
253053 0-20 AD149 0 5 CR81/10 0.25 Z2A61CF 0-78 
2613054 0 50 AD161 0 36 CR81/20 0-38 ZR11 0-33 
253055 0 64 AD182 0 35 CR81/30 0-40 2R21 0-48 
2N3730 0-50 AF118 0 50 01181/35 0-43 ZR22 042 
2N3731 2-75 AF127 Oß0 01181/40 048 
254172 0 50 AF139 0 30 030 
82303 0-50 AF176 048 01183/20 0-38 
35100 032 A5186 0-40 CR83/30 0-43 
35B5 0-32 A8Y26 0ß5 CR825/026 
861128 0-87 A8Y28 0-25 045 

0A5 0-20 
0.510 0.25 
OA70 0-10 
0A71 010 
0A73 0.07 
0A74 0-07 
0A79 

(61115) 0.10 
OA81 0-08 
OA91 007 
OA200 0-07 
OA202 0.10 
OA210 025 
OA211 080 
0A2200 0.55 
OAZ201 0-50 
0016 0-50 

0025 
0026 
0028 
0029 
0035 
0036 
0038 
0044 
0045 
0070 

0.40 
0.25 
0.80 
0.80 
0.50 
0.56 
0-42 
0-17 
0.12 
0.12 

0071 0-12 
0072 0-20 
0073 0-30 
0075 0.25 
0076 0.25 
0081 Oß0 
0081D 0-20 
0C81DM 0-20 
0082 0-25 
0C82DM 030 
0083 0.25 
OC8SB 015 
0084 0-25 
00122 0-50 
00139 0-25 
00140 0-40 
00170 025 
00171 0$0 
00172 0-37 
00200 0-40 
00201 0-75 
00206 0.85 
1N21B 0-30 
15125 030 
1543 010 
1N70 0-07 
15677 0-12 

MANY OTHERS IN STOCK including ntegrated circuits, O.R.T. 
and special valve.. U.R. POSTAGE over £3 free, 5p for ose valve 

plus 1 p for eaeh additional valve or transistor. C.O.D. 25p extra. 

ZEN ER 
DIODES 

All preferred 
voltage 

5W 0.17 
1W 0.87 
1.5W 0.25 
7W 0.40 

f I 

6K7G 0ß0I 
6K8GT 0.40 
6K25 0.70 ' 

61.611 130 
68 .47 0.40 I 

68A7OT 0.321 
68C7GT 0.251 
6807 0-35 
6817 0.37 
6837GT 0.32 
68K7 0.46 
68L7GT 0.32 
68N7GT 0.32 
68Q7 0.39 
68Q7GT 0.35 
6V6G 0.17 
6V8GT 0.40 
614 0.30 
6x505 0.30 
6X5GT 0.37 
6Y6G 0.80 
6.30L2 0.80 
óZ4 0.36 
7117 0.45 
7Y4 0.80 
9D6 0.37 
11E2 2.80 
12AT6 0.30 
12AT7 0.30 
1'2AÚ7 Oß9 
12AV6 0.38 
12AX7 0.30 
12BAO 0.37 
121E6 0.40 
1211117 0-27 
I2C8 0.32 
12E1 2-70 
12K5 0.55 
12K7GT 0.40 
12K8GT 0.45 
12Q7GT 0.35 
12807 0.35 
1487 0 75 
19AQ5 0.40 
1903 4-25 
1906 1-50 
19114 5-00 
20114 1-00 
25L6GT 0.40 

CO1MOR 
THE VALVE WITH A 

GUARANTEE 

30015 
30017 
30018 
3053 
3051.1 
30FL12 
30FL13 
30FL14 
30L15 
301.17 
SOP1'2 
30P19 
3UPL1 
30PL13 
30PL14 
35L6GT 
35W4 
S6Z4GT 
5005 
OOCD6G 
b0EH5 
75 
76 
78 
80 
723AIB 
803 
803 
807 
813 
832A 
866A 
931A 
954 
955 
956 
957 
991 
2051 
5933 

0-70 
0-80 
0-70 
0-80 
0.75 
1-15 
0-50 
0.83 
0.80 
0-80 
0.80 
0-77 
0.75 
0-92 
0-90 
0-50 
035 
0-45 
0-50 
0-80 
0.80 
0-40 
0-40 
0-40 
0-50 
7-00 
3.25 
8.00 
0-50 
3.75 
3-00 
0-80 
4.00 
0-40 
0-25 
0.20 
030 
0-40 
0-55 
1-12 

6057 
6060 
6064 
6065 
6080 
6146 
8020 
9001 
9002 
900:; 
9004 
9006 

0-50 
050 
045 
065 
1 50 
1.75 
2.25 
020 
0ß5 
050 
015 
0.15 

C.R. Tubes 
'/0197 4 50 
VCR517R 5.50 
VCR517C 7.50 
5FP7 1 32 
8811 9 00 
88.1 9 00 
88L 9 00 

Photo Tubes 
011025 2-75 
931A 4-00 
60970 17.50 

Special Valves 
CV2339 20.00 
JP917D 37.50 
K301 6.00 
K305 12.00 
K308 18.00 
K337 18.00 
K11N2A 3.50 
WL417A 1.50 
3J/92/E 37.50 
5022 18-00 
714AY 4.00 
725A 18.00 

TF t101B131S 

SIGNAL 
GENERA. 
TOR. 

Spec. as for 
TF 801D/1/S 
except for 
minor circuit 
changes e.g. 
1 and 2 MHz 

switched cali- 
brator. P.O.A. 

TF 801D111S SIGNAL GENERATOR' 
Range 10-485 MHz in five ranges. R.F. output 
0.1 eV -IV source e.m.f. Dial calibrated in 
volts, decibels and power relative to thermal 
noise. Piston type attenuator. 5051 output 
impedance. Internal modulation at 1 kHz 
at up to 90% depth, also ejternal sine and 
pulse modulation. Built -In 5MHz crystal 
calibrator. Separate R.F. and mod. meters. 
P.O.A. 

TF 5828/3 Oscillator and Detector Unit. 
TF USA Magnification Meter. 
TF 1226B ! 

TF 1225A }White Noise Test Set. 
TM 577A I 

TF 1104 VHF ALIGNMENT OSCILLO- 
SCOPE combining sweep generator, 
markers etc. Frequency range 5kHz to 
10MHz, 10MHz to 40MHz and 41 to 218MHz. 
Sweep width 500kHz to 10MHz, output 
100EV to 10mV. Markers 0-5, 1 á 5MHz. 
Price on application. 

HEWLETT -PACKARD 
185A $00 MHz SAMPLING OSCILLO- 
SCOPE WITH USA DUAL TRACE 
PLUG -IN. Full spec. and P.O.A. 

5248 COUNTER FREQUENCY 
MEASUREMENT: 10Hz to 10,1MH2. 
Accuracy } 1 count. Automatic posi- 
tioning of decimal point. Period mea- 
surement: 0- 10kHz, reads in seconds, 
milliseconds or microseconds, decimal 
point automatically positioned. Display 
on 6 neon lamp decades and 2 meters. 
Complete with manual and following 
plug -ins: 525A 10 to 100MHz, 5258 100 
to 220MHz, 526A video amplifier. Price 
on application. 

540E TRANSFER OSCILLATOR. 
Extends range of 524 and 5245 series 
counters to 18 gHz, or on its own, 
measures frequencies below 4gHz with 
0.5% accuracy. 

430C MICROWAVE POWER METER. 
Complete with 476A bolo mount, 475B 
tunable bolo, BM16 waveguide, £125. 

205AG AUDIO OSCILLATOR. Low 
distortion, 20 Hz to 200 kHz, metered 
and attenuated inputs and outputs 
enabling a very wide range of measure- 
ments to be made on amplifiers, filters, 
etc. £145. 

200CD WIDE RANGE OSCILLATOR. 
5 Hz to 600 kHz, £80. 

BEST PRICES PAID FOR TEST AND COMMUNICATION 
EQUIPMENT. Single items or quantities. Private or Industrial. 

SPECTRUM 
ANALYSER 
TY PEOAI094 
Freq. range: 
7 to 30MHz 
in 9 bands. 
Selectivity: 6 
30 and 150Hz, 
at 3db. Spec- 
trum width: 
0- 30kHz. Sweep 
Duration: 0.1, 
0,3, 1, 3. 10 
8 30 secs. 

Complete as illustrated, 
with manuals, etc. and 
L.F. Adaptor. 
Price upon application. 

M.F. ABSORPTION WATTMETER TF 
957. Rane: 1 to 
P dance 5212 on01W range, 70(3 on 25W 
range £25.00 Carriage 0.75. 

TEKTRONIX 
OSCILLOSCOPES. 
511A -33MHz, plug -in Y amps. 
531.57- 60MHz, separate P.S.U. 
561A- 10MHz, solid state, compact, 
takes the following plugs -ins: X, Y, 

differential, sampling, spectrum ana- 
lyser. 
PLUG-IN UNITS 
CA -24 MHz dual trace 50MV -20V. 
G -20 MHz differential 50MV -20V. 
L -30 MHz fast rise time 5MV -20V. 
D -Higl: gain differential IMV -50V. 
N 600MHz sampling 10mV -em. 
R Transistor measurement. 
P type callibration. 
3A1 -Duel trace 10mV -10V. 
3B3- Delayed sweep time base. 
134 -P6021 probe and current probe 
amplifier, 1mA -15A p. á p., new and 
boxed, £140. 
EQUIPMENT 
105- Square wave generator 25Hz- 
1MHz. 0.02u sec. rise -time, 10 -100V 
p. á p. output. £100. 
1908- Constant amplitude sig. gen. 
350 kHz- 50MHz, 40mV -10V p. -p. output 
£135. 
182 wave form generator. 
163 Pulse generator. 

500/250W MEDIUM WAVE BROAD- 
CAST TRANSMITTERS. Price and 
details on application. 

M.O. for ET 4336 TX (see description in 

previous Issues) £8.50. P. & P. £1.50. 

VACUUM CONDENSERS 
12, 50, 55pF each 20,000v £150. P. A P. 20p. 

ARK SPARES. We hold the largest stock 
In U.K. Write tor list. 

MODULATION TRANSFORMERS made 
by COLLINS. Freq. resp. 200-5000 CPS; 

Pri. 0T c600 anci Audio 20W. W. E125. Post and pakg 
25p. 

I TELEPHONE ENQUIRIES relating to TEST EQUIPMENT should 
be made to 01- 748 8006 Extension 23. 

To view TEST EQUIPMENT please phone for appointment 

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 
TRANSMITTERS: 
BC 610 Hallicrattera. 
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 -11 TRANSMITTERS 
C -13 TRANSMITTERS 

MARCONI CR100 RECEIVERS. To 
clear, untested, as seen U. 

V.H.F. Q -METER TYPE TF 1106E. Fre- 
quency range: 20 to 260MHz in 4 ranges. 

Q Range: 5 to 1,200. Precision test circuit. 
capacitor calibrated at 0,0255F intervals. 
£65. Carriage £2. 

HARNESS "A" A "B" control units, 
Junction boxes, headphones, microphones. 
etc. 
R.F. METER 0-8 amp. 21" (U.S.A.) £2.25 
P. á P. 15p. .. 

TELEQUIPMENT 
1343 OSCILLOSCOPE 
Separate Y amps 0.1 to 500 V /cm, time 
base 1 s /sec -500 m/sec. 
S51T 
0.1 to 50v per cm. Time base 1 u /sec- 
100 m /sec. Price on application. 

METERS Full List of our very large 
stock of meters on request. 

INTEGRATED CIRCUITS Texas 
SN 76131N Stereo pre -amp £OiS. 
TR 1143 TRANSMITTER RECEIVER 
100/126 mcs. Price £1200. Carriage £130. 
H.F. TRANSCEIVER TR26 
Brand new. £1500. Carriage £1.50. 
TELEPHONE TYPE "J" (Tropicallsed) 
10 line MAGNETO TELEPHONE 
SWITCHBOARD 
200 line AUTOMATIC PRIVATE 
TELEPHONE SWITCHBOARD 
50 line AUTOMATIC PRIVATE 
TELEPHONE SWITCHBOARD 
Price of each of the above on application. 
RADAR SCANNER ASSEMBLY TYPE 
0369 Parabolic assembly tr. Complete 
with motor for 26V 600W, etc. £2500. 
Carriage £250. 

C O L O M O R (ELECTRONICS) 
LTD. 

170 Goldhawk Rd., London, W.I2 
Tel. 01 - 743 0899 

www.americanradiohistory.com
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AERO SERVICES LTD 

AC /DC TAUT SUSPENSIONS 
MULTIMETERS 

(Made in U.S.S.R., 

Large selection of !millimeters with 
prices ranging from 14.95 to £1050. 

Please write for full Catalogue. 

TRANSISTORIZED 

AUDIO SINE -WAVE OSCILLATOR 

TYPE G3 -36 

Transistorized Audio R -C Oscillator covering a range 
of 20Hz to 200kHz in four decade bande. Calibration 
accuracy 3;;,. Four separate output sockets giving 
attenuation ratios of 1, 10, 100 and 1000. Micro- 
ammeter output Indicator. Output voltage 5V into 
60011. £19.75 

SEE ALSO PAGE 14 FOR 
OSCILLOSCOPES, RECORDING 
INSTRUMENTS AND OTHER 

TEST EQUIPMENT 

HIGH CURRENT THYRISTORS 
BTX47- 1000R; 1000V 11.5A... . . 

BTX47.1200R; 1200V 11.5A... .. 
BTX48.1000R; 1000V 16A. .. .. 

SILICON POWER RECTIFIERS 
BY101 450 p.i.y. 1.1A. 
BY105 800 p.f.v. 1.1A. 
BY127 600 p.f.v. Al. .. 

AVALANCHE RECTIFIERS 
1A8029 1000 p.l.v. 1.5A. . . . . 

RA8310AF 1000 pi v 1.5A. . . . . 

RAS508AF 960 p I v. BA. . . .. 

ZEBER DIODES 
I watt 5%, series BZX61: 7.5 t0 68V. 
2 watts 1%, aeries BZX70: 10 to 27V. 
5 watts 10 %, series D816: 22 to 47V. 
5 watts 10%, series D817: 56 to 100V. 
8 watts 10 %. series D815: 4.7 to 18V. 

£200 
£2.50 
22.50 

£016 
£0 20 
£015 

£0.80 
£040 
20-50 

£020 
20.25 
10.85 
£036 
£086 

SOLID STATE LIGHT EMITTIBG 
DIODES MV10B 

T018 outline. Brightness 600 FT -L at 50 mA. Forward 
voltage. 1.85 to 2V. Diode gives bright red pinpoint of 
light when supplied from a 2V source. Lens diameter 
0.170 in. PRICE £085. 

WHEN ORDERING BY POST PLEASE ADD £0 128 
IN £ FOR HANDLING ANTI POSTAGE. 

NO C.O.D. ORDERS ACCEPTED. 
MINIMUM HANDLING CHARGE 2015 

£ 
oA2 040 
11A3 048 
oA4(. 1 00 
002 040 
uI33 0 70 
OC2 1 00 
0C3 0 40 
003 0 40 
IA:3 0 45 
IASGT O45 
1AB5 050 
IB3O'l' 0 45 
ICSGT 0-45 
1040T 0'80 
1C6GT 0'60 
1115G'l' 0 55 
11.4 0 26 
1N5GT 055 
1Q511'l' 0'60 
184 0 50 
IRS 045 
184 030 
185 030 
1T4 030 
1T5GT 0 60 
1U4 0.40 
1U5 076 
1V2 055 
1X2B 055 
2A3 0.50 
2API 3.00 
2C26A 0-60 
2C40 5-00 
2C51 0 50 
2CW4 0 75 
2D21 0 40 
2E22 500 
2E24 3 20 
23E2 0-60 
3A4 0-45 
SA5 0 75 
31128 3.00 
3BP1 3 60 
IDO 035 
31121 3'50 
3Q4 0-80 
:3Q501. 0 56 
:384 0 40 
3V4 0.65 
4.125 9 00 
4-250A 

1460 
4.400A 

16-50 
4THA 0-80 
5AR4 0 80 
orB/254M 

2-80 
5B265M 

3.20 
5CP1 5 00 
31321 8 00 
513401, 0 75 

5Ú4G 0.40 
5V4G 0.50 
5W4GT056 
5X8 0.70 
5Y3GT 0-45 
523 0.75 
5Z40 0-45 
6/30L2 0.90 
6A88 0.45 
OAB4 0.45 
6AC7 0-50 
6AF4A 0-80 
6AG5 025 
6A07 0-45 
6AH6 0.80 
6AJ8 030 
OAKS 0,40 
OAKfi 0.80 
1iAL3 0.43 
6AL6 0.22 
6AM6 037 
6AN8 0.80 
fiAQS 0.42 
6AQ6 0.70 
6A115 0.55 
tiAR13 0.65 
liARl l 1.25 
6A85 0.50 
6A86 0.45 
6A97G 0.85 
6AT8 038 
6AU6GTA 

1-26 
6AUO 030 
OAV5GTA 

0-90 
6AV6 0-40 
OAW8A085 
6AX4GTB 

0-70 
OAXSGT 

075 
6B4G 1.00 
6B7 0.60 
6B8G 030 
IBAS 028 
6BE6 032 
6BF6 0-55 
6BH6 0.75 
613,16 0.55 
6BK4B 1-25 
6BK7A 0-75 
BBL7GTA 

1.00 
6BN6 060 
OBQ5 0.25 
OBQ6GTB 

0-80 
6BQ7A 0.55 
6887 0-90 
OBRO 0-75 
61187 1-35 

£ 
6BW6 090 
6BW7 0-90 
6BX6 0.25 
6BX7GT 

0.90 
OBZ6 0-45 
604 0-35 
6CB5A 1-50 
6CB6 0-40 
6CD6GA 

130 
6C07 0-60 
6CH6 0.80 
6CL6 0-80 
6CL8 0.80 
6CU6 0 80 
OCW4 0.70 
6CY5 0 60 
OCY7 0-75 
6D3 0-55 
IiDC6 0.80 
IiDKO 0-60 
6DQ6B 0-75 
6084 1-25 
6E5 0-70 
6EA8 0-65 
6E117 0-30 
6EJ7 036 
6EW6 0-70 
IFS 0.75 
6F60 0.45 
OF11 0.50 
OFl3 0-50 
61'14 0.70 
6F15 0-65 
6F17 0-75 
11E18 0-50 
6F22 0-30 
6F23 0.90 
OF24 0-80 
6E25 1-00 
5E28 0-70 
6(1K5 0-60 
6GK5 0.80 
6J4 080 
6J50T 0.40 
6.16 0-30 
6J7 0.46 
6K6GT 0.76 
6K7 0-43 
6K8G 0-45 
6K8GT 0-50 
6K23 0.75 
6K25 0.75 
6L7 0-45 
6L18 0-50 
OLD2O 0 50 
t3M11 1-50 
6N7GT 0.55 
6P28 0.65 
6Q7 0-50 
1iR7G 0.55 
682 0-40 

FULLY 
GUARANTEED 

1 
684A 0.70 
O11Á7 0-45 
68C7 0.80 
6007 0.45 
08117 0.45 
08J7 0.50 
681E7 0.50 
68L7GT 

0.45 
68N7GT 

0.45 
68(17 0-50 
68117 0.50 
0887 0-40 
6T8 0.38 
6U4GT 0.70 
605 0.75 
6Ú8A 0.48 
OV6OT 0.45 
6X4 0.40 
fiXSGT 0.45 
6X8 086 
OY00 O80 
6Z4 0-50 
7B5 0.75 
786 0-76 
7B7 0.70 
7F8W 1.00 
7F7 1.00 
7Z4 0-75 
10C2 0-80 
10D1 0.05 
10D2 0-55 
10F1 0-75 
10F9 0-66 
10E18 080 
IOLI 0 60 
1JLD110-70 
ILP13 0-75 
11D3 0-60 
11')5 0-80 
1162 4-00 
111'3 4-80 
I2AB5 0.70 
12AC6 0-80 
I2AD6 0-80 
12AH7GT 

0-40 
12AL5 0-55 
12AQ5 0 50 
12AT6 0-40 
12AT7 0-40 
12AU6 0-45 

1 
12ÁU7 033 
12AV6 045 
12AV7 0 70 
12AX4GTB 

0.70 
12AX7 033 
12AY7 0 75 
12B4A 065 
12BA6 0 45 
1IBA7 0.50 
1213E6 060 
12BH7 0 50 
12BY7 085 
1208 0 40 
12E1 3 00 
12E14 430 
12H6 035 
12J5GT 035 
I2J7GT 0.80 
12K5 1 00 
12K7GT 

0 50 
12Q7GT 

0 45 
128C7 045 
128(17 0 46 
129117 045 
12977 0 50 
128L7GT 

055 
128N7GT 

056 
1SSQ7 0.50 
128117 0 50 
12X4 050 
20D1 0 60 
20F2 0 70 
SOLI 110 
20F1 0 50 
201.3 080 
20P4 110 
20Pó 120 
25L6GT 

050 
25240 036 
25Z60TO.70 
30AS 0 80 
30AE3 0 40 
30CI 030 
30(15 1 00 
30017 1 10 
30018 0 90 
30E5 100 

:3UFL1 030 
:30FL12 1.10 
90FL14 0.90 
30L1 0.40 
30L15 0.95 
3ÚL17 0.95 
30P19 0.96 
3OPL1 0.96 
30PL1I1.10 
30PL14 1.25 
3585 0.85 
35C5 0.60 
3505 9.75 
35W4 0.40 
35Z3 0.75 
35Z4G 0.40 
35Z5GT0.70 
42 0-60 
50A5 0.80 
SOBS 0.70 
SOC.5 0.60 
5OCD6G 

1.20 
50ERS 0.65 
SOL6GT 

0.80 
52KÚ 0 45 
53KU 0.75 
7581 0.50 
7501 0.50 
80 0.60 
83 1-35 
85AS 0.55 
OSA3 0.60 
90AG 2.40 
SHAY 2.50 
9001 0.75 
90C(í 2.40 
90CV 2.40 
10801 0.40 
150112 0.70 
150B3 1.50 
150C1 1.50 
155004 0.65 
305 0.76 
310A 1.75 
:311A 2.00 
328A 2.00 
329A 2-OU 
715A 3.00 
7150 8.00 
723A/B 7-00 
725A 2500 

805 11-00 
807 0-50 
812A 3.50 
813 4-00 
829B 4-00 
833A 1700 
837 1-00 
866A 0.85 
872A 4-00 
927 4-00 
931A 5 00 
955 0-40 
4378 2-00 
4687 2.90 
5551A 18-00 
5557 5-80 
5670 0-60 
5751 0-70 
576:3 0-80 
5796 12-00 
b814A 0-70 
5842 800 
6072 0-90 
6080 1-75 
6146 1L80 
6146A 2-00 
6146B 2-50 
6:360 1-26 
6883 3-00 
6922 0-70 
6939 2-25 
70'25 0-50 
7199 0.85 
7551 2-00 
7591A 1-00 
7895 1.50 
9002 0.45 
9003 0-50 
A3834 0.85 
A2293 2-20 
AC/HL/DD 

0-70 
AC/TH1 

0-80 
AX50 2-50 
AZ31 0-55 
BT5 9-00 
01166 2000 
CBL1 0-90 
CBL31 1-00 
CL4 7-50 
CL33 1-60 

BRAND 

CY31 0-50 
DAF91 030 
DAF92 0-76 
DAF96 0-50 
DC90 0-60 
DF91 030 
DEN 0-26 
DF96 0-50 
DH76 0-50 
DH81 0-70 
DH101 0-70 
DK40 085 
DK91 045 
DK92 070 
DK96 080 
DL66 1-26 
DL68 0-70 
DL91 0-80 
DL92 0-40 
DL93 0-45 
DL95 0-00 
DL96 0-55 
DM70 0.60 
DM71 0-60 
DY51 0-55 
DY86 036 
DY87 0-36 
E8OCC 1.10 
EBOCF 1-50 
E80L 1-10 
E831` 1-10 
E84L 080 
E86C 1-90 
E88C 1-10 
E88CC 0-70 
E88CC/01 

1-10 
E9(ICC 0-45 
E91H 0-70 
E18oF 1-00 
E182CC 1-20 
E18OF 1-25 
El88CC1.10 
E280F 2.10 
E810F 2.90 
EA50 0-26 
EA52 4-60 
EABC80 

0-38 
EAF42 0-80 
EAF80I 

0-50 
EB34 0-25 

FIRST 

£ 
EB91 0-22 
EBC33 0-80 
EBC41 0-66 
EBC81 0-33 
EBC90 0-38 
EBC91 0-40 
EBF80 0-40 
EBF83 0-40 
EBF89 0-32 
EBL21 0.80 
EBL31 1-60 
EC53 0-50 
F.C86 0-60 
EC88 0-80 
EC90 035 
EC92 0-45 
EC93 0-80 
EC8010 2-25 
ECC34 0-60 
ECC35 100 
ECC40 0.70 
ECC70 1-25 
ECC81 0-40 
ECC82 033 
ECC83 033 
ECC84 0-30 
ECC85 0-40 
ECC86 0-80 
ECC88 0-40 
ECC89 0-50 
ECC91 0-30 
F.CC1890-65 
ECC20Ot1 

1-50 
ECC8071-00 
ECC2000 

1-50 
ECF80 036 
ECF82 035 
ECF86 0-70 
ECF200 

0-86 
ECFö01 

0.60 
ECF804 

1-85 
ECH42 0-75 
ECHO! 0-30 
ECH83 0-45 
ECH84 0-45 
ECL80 0-50 

VALVES 
I 

ECL81 0-50 
EC4.82 036 
ECL83 0-70 
ECL84 0-55 
ECL85 055 
ECL86 0-40 
ECLL800 

2-20 
EF9 0-90 
EF36 0-80 
EF37A 0-85 
F.F40 0-50 
EF41 0-65 
E1,42 0-70 
EF80 0-25 
EF83 0-60 
EF85 0-35 
EF86 0-30 
EF89 0-28 
EF91 037 
EF92 036 
EF93 0-28 
EF94 030 
EF95 0 40 
EF96 0-25 
EF97 0-65 
EF98 0-75 
EF183 030 
EF184 036 
EF8O4 1.25 
EF811 1-00 
EF812 0-90 
F.F814 0-80 
E1490 0.50 
EK32 0-80 
EK90 0-32 
EL5 0-80 
EI.12 1-00 
EL34 0-50 
EL35 0-60 
11L36 0-60 
EL37 1-70 
EL41 0-76 
ELBl 0-55 
EL83 0-50 
EL84 O 2b 
EL85 0-43 
EL86 0-40 
EL90 0-42 
EL91 040 
EL95 036 
EL360 ld5 

QUALITY 

I 
EL821 0-60 
EL822 1-40 
ELL80 0-75 
EM34 1-00 
EM71 0-80 
EM80 0-45 
EM81 0-60 
EM84 0-35 
EM85 1.00 
EM87 0-70 
ENZO 800 
EN11 5-00 
EN32 1-50 
EN91 0-40 
EY51 0-40 
EY80 0-75 
EY81 0-40 
EY83 0-65 
EY84 0-60 
EY86 040 
EY87 0-43 
EY88 0-43 
E7.35 0-45 
E7.40 0-50 

0-75 
EZ80 0.28 
EZBI 0-29 
EZ90 0-40 
F017 5-50 
FW4/500 

0-75 
FW4/800 

0-75 
GC10B 450 
GR10M 1-50 
0810C 6-50 
G9IOD 8-60 
0010E 4-50 
GS12D 8-00 
G847X 4-00 
GT1C 3.00 
GU50 3-00 
GY501 0-70 
OZ30 0-45 
0Z31 0-40 
0132 0-50 
GZ33 0-75 
GZ34 0-80 
HABC80 

0-65 
HBC90 0-40 
HBC91 046 

£ 
Hl'93 045 
HEM 0-45 
HK90 0-50 
HL23 0-60 
HL23DD 

0-56 
HL42DD 

0-70 
HL92 0-60 
HL94 0-80 
KT8 2-60 
KT36 1.20 
KT44 0-70 
KT45 2-00 
KT66 2.35 
KT71 0-60 
KT76 0-0 
KT88 2-25 
KTW61 

1.00 
11E91 0-85 
ME1400 

130 
MH4 0-75 
ML6 0-80 
MBPEN/7 

0-70 
MT17 5-50 
MU12/14 

0-05 
N78 1-80 
NSP1 6-00 
NSP2 6-00 
PABC80 

0.40 
PC86 0.60 
PC88 0-60 
PC92 0-50 
PC96 0-45 
PC900 0-48 
PCC84 0-40 
PCC85 0-40 
PCC88 0-56 
PCC89 0-50 
PCC1890-60 
PCC805 096 
PCC8060-95 
PCF.8000-80 
PCF80 0-30 
PCF82 035 
PCF84 0-80 
PCF88 0-80 
PCF87 1-10 

£ 
PCF2000.76 
PCF2010-75 
PCF8001.00 
PCF8010.60 
PCF802 0-50 
PCF805 0-90 
PCF8060-75 
PCF8080-90 
PCH2000 

0-00 
PCL81 0-50 
PCL82 0-35 
PCL83 0-85 
PCL84 0-45 
PCL85 0-60 
PCL86 0.45 
PCI.88 1-25 
PCL2000.75 
PCL8001.10 
PCL8010.95 
PCL805 0.50 
PD500 130 
PEN4DD 

0-70 
PEN36C 

OP75 
PEN45 0-75 
PEN4bDD 

0-75 
PEN46 0-50 
PEN383 

075 
PEN384 

0-75 
PEN453DD 

0-75 
PF88 0-70 
PF818 1.00 
PFL2000.05 
PL33 0-40 
PL36 0.55 
PL38 0.65 
PLöl 0.50 
PL82 0.45 
PL83 0.45 
PL84 0-40 
PL302 0-95 
PL504 0-75 
PL508 0.90 
PL509 1-10 
PL802 0-95 
PLL80 0.70 
PM84 0-85 
PX4 3-00 
PX25 3 00 
PY31 035 
PY33 0-83 
PY80 0-40 
PY81 0-30 
PY82 0-35 
PY83 038 
PY88 0 40 

£ 
PY500 1-00 
PY800 0-47 
PY801 050 
PZ30 0-38 
QQV02-13 

2.25 
QQV03-10 

1-25 
QQV03.20A 

5-26 
QS83/3 0-66 
QU97 8-50 
QV03.12 

0-80 
QY3-125 

900 
QY4-250A 

1450 
QY4-400A 

1850 
R18 0-80 
RG3.250A 

0 86 
RL18 0 50 
0130 1-76 
8130P 1-75 
8P2 0-85 
SP4 0 70 
eP81 0 75 
TP22 0 80 
TP25 OBE 
TT21 3.40 
TT22 3.50 
TY2.125 

1100 
U18/20 0-75 
U19 3-50 
U20 0.75 
025 0-85 
U28 035 
U31 0 70 
U37 8-50 
U50 0-45 
U52 0-40 
U78 0-40 
U78 0-40 
U391 0.76 
11201 0 50 
U281 0 55 
11282 0 65 
U301 0-55 
U403 0-70 
0404 0-70 
U801 0-80 
UABC80 

0.40 
UAF41 0 70 
UAF42 0-80 
UB4I 0-65 
ÜBC41 0-55 
UBC81 0-45 

£ 
UBF80 0-40 
UBF89 0-40 
UBL1 0-70 
UBL21 0-70 
UC92 0-46 
UCC85 0-45 
UCF80 0-70 
UCH21 0-80 
UCH42 0-70 
UCH81 0-40 
UCL81 0-60 
UCL82 035 
UCL83 0-65 
UF9 0-66 
UF11 0.60 
UF41 0-65 
171.42 0-65 
UF43 0 85 
UF80 035 
UF85 0-40 
UF89 0.40 
UTA1 0.65 
UL84 0-43 
U514 0 60 
UM84 030 
CM 0.76 
UY1N 0-50 
UY11 1-00 
UY41 0-48 
UY82 0-60 
UY85 0.40 
VI68312.30 
VP41 076 
VP133 1-00 
VR76/30 

VR105J 0 
0-40 

VR150/30 
0-40 

VU33 0-75 
VU39A 0-75 
VUIII 0-75 
VU120 1-00 
VU133 0-76 
W729 0-76 
X65 980 
X66 0-80 
X76M 0.80 
XC11 1-00 
XC15T 050 
XC23 0-90 
XC25 0-40 
XRI-1660 

1200 
Z329 1 00 
Z700U 0 60 
Z719 025 
2729 030 
Z799 0-90 
Z800U 2-00 
7.803U 1-35 

OUR NEW 1972 1973 CATALOGUE IS NOW READY. PLEASE SEND STAMPED AND ADDRESSED QUARTO ENVELOPE FOR YOUR FREE COPY 

PLEASE NOTE THAT VALVES LISTED ABOVE ARE NOT NECESSARILY OF U.K. ORIGIN 
Head Office: 
44a WESTBOURNE GROVE, LONDON, W.2 
Tel.: 727 5641/2/3 A.R.B. Approved for inspection and 
Cables: ZAERO LONDON release of electronic valves, tubes 

klystrons, etc. 
Retail branch (personal callers only) 
85 TOTTENHAM COURT RD., 
LONDON W.2.Tel: 580 8403 EXPORT PRICE LIST AVAILABLE FOR LARGE SCALE FOREIGN BUYERS 

WE WANT TO BUY: 
SPECIAL PURPOSE VALVES. PLEASE OFFER US 
YOUR SURPLUS STOCK. MUST BE UNUSED. 

TELEX 261306 
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APPOINTMENTS VACANT 
DISPLAYED APPOINTMENTS VACANT: £9.00 per single col. inch. 
LINE advertisements (run -on) : 50p per line (approx. 7 words), minimum two lines. 
BOX NUMBERS : 25p extra. (Replies should be addressed to the Box number in the advertisement, c/o 
Wireless World, Dorset House, Stamford Street, London, S.E.1.) 
PHONE : Allan Petters on 01 -261 8508 or 01 -928 4597 

Advertisements accepted up to 
Advertisements accepted up to 
12 p.m., FRIDAY. JANUARY 
19th, for the FEBRUARY issue, 
subject to space being available. 

Join Burroughs and you n ft2ve an exciting computer 
career and live on the threshold of the Scottish High- 
lands. You can commute from excellent residential 
areas, enjoy golf, angling, ski -ing and yachting and 
send your children to excellent schools and univers- 
ities in the area. You can work on viable research and 
development programmes in an expanding environ- 
ment in the computer and peripheral field. Due to 
expansion we have vacancies for 

SENIOR ELECTRONIC 
ENGINEERS 

Experienced in electronics packaging and the design of digital 

and M.O.S. /L.S.I. circuits and power supplies 
Applicants should have an Honours degree and experience in the 

above field. 

Excellent salaries and relocation expenses will be offered. 
Apply in writing to: Engineering Recruitment Officer. 
Burroughs Machines Limited, 
Cumbernauld, Scotland. Burroughs 0 

CUMBERNAULD SCOTLAND CUMBERNAULD SCOTLAND 

H.M. GOVERNMENT COMMUNICATIONS CENTRE 
has vacancies for 

COMMUNICATION OPERATORS 
Posts are available entailing watchkeeping on a rota basis providing secure employment with superannuation benefits. There 
are prospects of service abroad. It Is essential to be able to drive a car. 

QUALIFICATIONS. Selected candidates will be invited to interview and test and will be required to 
(a) Send and receive morse at 25 w.p.m. 
(b) Display knowledge of radio theory, maintenance and repair to the equivalent standard of: 

I PMG -Class 1 

or II The Maritime Radlocommunicatlons General Certificate 
or III City and Guilds Course 49. 

The ability to touch -type on a standard teleprinter keyboard is desirable. 
AGE. Candidates should generally be aged 30 or under. 

SALARY. Starting salary according to age and experience. 

APPLICATIONS. With personal details, qualification and experience to: 

The Personnel Officer (Communication Operators), 
H. M.G. C.C., 
Hanslope Park, Near Wolverton, Buckinghamshire. 

[2272 

Middlesex 
Polytechnic 

Enfield 
Microlectronics 
Centre 
Short Practical Courses in 1973 

These day and evening courses which have become well - 

known and popular in previous years are being offered again 

together with new courses designed to cater for modern 

technology and industrial trends. 

* Integrated Circuit Technology 

* Computer Aided Analysis and Design 

* Hybrid Microelectronics and Thick Films 

* MOS Devices and Technology 

In every case emphasis is put on practical experience for the 

participant. 

For full details and application forms contact The Admissions 

Office, (Enfield Short Courses Dept. W.W.I), Middlesex Poiy- 
technic, P.O. Box 40, Enfield, Middlesex EN34SF. Tel: O1 -804 

.8131. 2243 

BROMLEY GROUP HOSPITAL 
MANAGEMENT COMMITTEE 

ELECTRONICS 
MAINTENANCE 
TECHNICIAN 

for the acceptance, testing and main- 
tenance of a variety of electronic control 
and communication equipment and 
electro- medical apparatus. 
Salary £1,896 by increments to £2,448. 
Applicants must hold, as a minimum, 
O.N.C. or O.N.D. in Electronics or 
Light Current Electrical Engineering or 
the City & Guilds Final Certificate in 
Telecommunications Engineering. Prac- 
tical experience in industry or the 
armed services is essential; hospital 
experience an advantage but training 
with manufacturers possible. Own trans- 
port, for which mileage is payable, 
essential. 
Applications, with details of training, 
experience, age, etc., and naming two 
referees, to reach the Group Engineer 
"Bassetts ", Starts Hill Road, Farn- 
borough, Kent (Tel.: Farnborough 53333) 
not later than 21st January, 1973. 
No accommodation available for married 
applicants. 

[2237 
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Wireless World, January 1973 a89 APPOINTMENTS 

Shore jobs 
for Radio Officers. 

If you'd like a job ashore, at a 

United Kingdom Coast Station, the 
Post Office will start you off on £1,350 
-£1,710, depending on age, with 
annual rises up to £2,310 (compulsory 
pension contributions are included in 
these amounts). In addition you would, 
receive payments that can be as much 
as £300 or more a year for attendances 
during, evenings, nights, Saturday 
afternoons and Sundays. Opportunities 
also exist for overtime. 

There are good prospects for 
promotion to higher posts. 

You will need to be 21 or over, with 
a 1st Class Certificate of Competence 
in Radiotelegraphy issued by the 
Postmaster General, or the Ministry of 
Posts and Telecommunications, or a 

Radiocommunication Operator's 
General Certificate issued by the Ministry 
of Posts and Telecommunications, or an 
equivalent certificate issued by a 

Commonwealth administration or the 
Irish Republic. 

Find out more by writing to: 
The Inspector of Wireless Telegraphy, 
IMTR, Wireless Telegraph Section, 
Union House, St. Martins -le- Grand, 
London, EC1 A 1 AR. 

?oat 2= 
Telecommunications 

L 36 

THAMES CONSERVANCY 
Applications are invited for the following posts in the Chief Engineer's 
Department at Reading:- 

ELECTRONICS ENGINEER 
(Salary S.O. Grade 1 -2 - £2565 to £3324 p.a.) 

who will be required to lead a sub -section applying 
engineering science in the field of Water Resources. The 
person appointed should be a corporate member of an 
appropriate Engineering Institution, and will be involved 
in the following work: - 

(i) the establishment of a major system of telemetry 
monitoring hydrological parameters throughout 
the Thames Basin; 

(ii) the progressive development of electric analogue 
models of hydrological systems; 

(iii) the development of hydrometric instruments; 
(iv) digital computer application. 

Knowledge and experience of telecommunications and 
telemetry is essential, whilst post graduate qualifications 
and experience of computer programming would be an 
advantage. 

ELECTRONICS TECHNICIAN 
(Salary A P 2 -3 - £1530 to £2100 p.a.) 

required for the maintenance of a system of telemetry 
throughout the Thames Basin, the repair of Hydometric 
instruments and the construction of electric analogue 
models. O.N.C. in Electrical Engineering or City & 
Guilds Electronics Technician's Certificate desirable. 
Previous experience of telemetry would be an advantage. 

Applications should be submitted in writing, giving details of age, 
marital status, qualifications and experience, to the undersigned 
as soon as possible. 

E. J. BRETTELL, Chief Engineer, 
Chief Engineer's Headquarters, 
Thames Conservancy, 
De Bohun Road, READING, Berks. 

[2242 

TELEVISION ENGINEER 
required 

to join a small but enthusiastic team 
operating a 

Television Unit 
for Horseracing 

If you have an HNC, City & Guilds, or equivalent 
qualification and have experience in operating and 
maintaining outside broadcast television equipment 
and VTRs together with a willingness to travel and 
to work in a demanding field 

THEN 

THIS COMPANY OFFERS YOU 

1 the opportunity to join an organisation that is 
forward looking and is planning to develop and 
expand in the field of television and electronics 

2 a job that is located in varied surroundings on 
British racecourses 

3 a basic salary of between £2,500- £2,750 plus 
expenses when on location. 

If you are interested please write or telephone for a 
Company form to Mr. F..T. Dixon, Racecourse 
Technical Services Limited, 88 Bushey Road, London 
S W20 : Tel.: 01 -947 3333. 

[2241 
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APPOINTMENTS a90 \ \'ireless World, January 1973 

REDIFON is consolidating its resources in Crawley. 

REDIFON, having recently won some large orders. is enjoying a large expansion programme. 

REDI FON offers attractive opportunities and competitive salaries. 
In particular in our new look Customer Service Department we require: 
TECHNICAL AUTHORS 
Redifon require T.A.'s for its flight simulation projects. This is varied and interesting work in a highly sophisticated industry. Some knowledge of 
electro- mechanical and electrical systems is necessary; a digital techniques background would be advantageous. Though formal authorship 
qualifications are not necessary. clarity of expression and a maintenance experience background are desirable. 

CHECKER /PROOF READER 
(Air publications and Civil manuals, technical proposals, etc.) 

Check laymark camera copy against draft material for errors, layout and general quality of work. 

EDITORIAL ASSISTANT (Paste -up Artist) 
Responsible for preparation of material for printing Civil manuals to R.F.S.L. requirements and for printing air publications to prescribed 
requirements. Involves the recording, preparing of artwork and re- touching of original artwork. The submission of artwork text and illustrations, 
mounting of negatives on masking sheets and pasting up line illustrations in text as necessary. 

SPARES PROVISIONING CLERK 
Responsible for receiving and preparing spares orders, liaising with customers, suppliers, shipping, etc., despatch follow up and organising 
appropriate records. Good customer approach necessary. Ability to read parts lists and identify electrical electro- mechanical details. Training will 
be given. 

SPARES SCHEDULING CLERK 
To assemble detailed break -down data and associated information from which spares lists and recommendations are produced. Production of 
documentation to plan.and time scale. Knowledge of electrical electro- mechanical parts needed. 

Apply Personnel Officer, REDIFON FLIGHT SIMULATION LIMITED, Gatwick Road, Crawley, Sussex. 
Telephone Crawley 28811 

REDIFON¡ 
A Member Company of the Rediffusion Organisation 

OPPORTUNITIES AT DYIVAR 
Continued expansion at Dymar Electronics has produced the following interesting positions- 

ELECTRONIC ENGINEER 
An electronic development engineer is required 
to join a team of young enthusiasts engaged in 
the design of a new generation of HF communi- 
cations and associated equipment. Qualifications 
should be at least to HNC level. although 
special consideration will be given to relevant 
experience. Familiarity with the design of 
medium power transmitters would be an 
advantage. 

INSTRUMENT 
TEST ENGINEER 

A test engineer is sought to assume responsibility 
for final testing of the company's range of 
instruments. A wide selection of products 
provides interesting and challenging work for 
an engineer with experience in this specialist 
field. 

Salaries, which will be commensurate with experience, will be negotiable 
and there are attractive fringe benefits. 

Written applications, giving brief career details, should be sent to: 
G. C. Holden, Chief Engineer H F Division, Dymar Electronics Limited, 

Colonial Way, Hertfordshire WD2 4LA. 

DVMAiR the name in radiotelephones 
2280 

LEEDS (ST JAMES'S) UNIVERSITY 
HOSPITAL MANAGEMENT COMMITTEE 

A new post has been established for an 

X -Ray Maintenance Technician 
(Medical Physics Technician Ill) 

at St James's Hospital 
The duties of the successful candidate will 
include maintenance, repair and development 
of X -Ray, machinery. Opportunities exist for 
developing knowledge and skills by attending 
courses, conferences and exhibitions. 

A ,full Medical Physics Department is being 
set up and prospects may exist in other fields. 
Salary scale £1,602- £2,076. 

Whitley Council Conditions of service. 
Applications in writing stating age, experience 
etc. and giving the names of two referrees to 
the Group Personnel Manager, St James's 
Hospital, Leeds LS9 7TF as soon as possible. 

[2239 

RADIO OFFICERS 
DO PMG 1 

YOU PMG 11 

HAVE 2' YEARS OPERATING EXPERIENCE 
} 

POSSESSION OF ONE OF THESE 
QUALIFIES YOU FOR CONSIDERATION 
FOR A RADIO OFFICER POST WITH THE 
COMPOSITE SIGNALS ORGANISATION 

On satisfactory completion of a 7 -month specialist training course, successful applicants are paid 
on scale rising to £2,365 p.a.; commencing salary according to age - 25 years and over £1,664 
p.a. During training salary also by age. 25 and over £1,238 p.a. with free accommodation. 

The future holds good opportunities for established status, service overseas and promotion. 
Training courses commence at intervals throughout the year. Earliest possible application advised. 
Applications only from British -born UK residents up to 35 years of age (40 years if exceptionally 

well qualified) will be considered. 
Full details from: 

Recruitment Officer (TRO. 2.) 
Government Communications Headquarters 

Room A/1105 
Oakley Priors Road 

CHELTENHAM Glos GL52 5AJ 
Telephone: Cheltenham 21491 Ext 2270 92 

City of London Polytechnic 

TECHNICIAN 
A vacancy now exists for a Technician in the 
Psychology Section of the Sir John Cass 
School of Science and Technology. Candidates 
should be suitably qualified, preferably in 
electronics, and must be able to construct and 
operate a wide range of apparatus for use in 
the investigation of Human Behaviour. 
Experience in the development and fault - 
tracing of circuits would be an added advan- 
tage. 
Salary .t'cales: 
Junior Technician £666 (at age 18 years) to 

£1,125. 
Technician £1,107 (at age 21 years) to £1,557. 
Starting salary depending upon age, qualifica- 
tions and experience. 
Plus London Weighting Allowance of £174 
per annum. 
Apply in writing, giving full details and with 
the names and addresses of two referees, to 
Dr. I. N. Balanescu, Principal Lecturer in 
Charge of Psychology, City of London Poly- 
technic, Central House Annexe, Whitechapel 
High Street, London El 7PF. Telephone 
01 -283 1030. Extension 486. [2158 
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FAULT 
FINDERS 

British Radio Corporation is one of the 
industry's leading manufacturers of unit /audio 
equipment for distribution both in this 
country and to a thriving export market. In 

order to cope with the continuing expansion 
it is necessary to engage additional technical 
staff. 

Applicants for these positions must be capable 
of diagnosing faults in radio, radiogram and 
hi -fi equipment, and will preferably hold an 

appropriate Electronics qualification and will 
already have experience in this field. Success- 
ful candidates will be offered an excellent 
rate of pay and promotion prospects. 

Written applications in the first instance to: 

PERSONNEL MANAGER, 
BRITISH RADIO CORPORATION LTD., 
43/49 FOWLER ROAD, 
HAINAULT, 
ILFORD, 
ESSEX 

12252 

TECHNICAL WRITERS 
Do you want an attractive salary 
and a choice working location in 
South Germany near Stuttgart? 
The world's leading manufacturer 
of precision electronic test and 
measurement equipment and sys- 
tems offers these and other out- 
standing benefits to the Technical 
Writers who join our technical 
publications group. You may 
qualify if you have a sound back- 
ground in electronics and are an 
experienced writer, preferably in 
both service and promotional 
fields, some knowledge of German 
would also be advantageous. 
Please write or phone (reverse 
charges). 

HEWLETT PACKARD 

Hewlett- Packard GmbH, 703 Böblingen, 
Herrenberger Str. 110, Germany, 

Telephone 07031/6671. 2268 

a91 APPOINTMEN 

H.F. 
Development 
Engineers 
International Marine Radio Company is a member of a 

world -wide organisation, and is a Company leading in the 
design and manufacture of radio communications equipment 
for marine applications. 

We require development engineers at both senior and junior 
levels to work on new projects for H.F. single sideband 
receivers and transmitters. 

These positions require a sound knowledge of radio com- 
munications circuit design, and some development experience 
on equipments for the M. F. and H.F. bands would be an 

advantage. 

Candidates should preferably be qualified to either HNC or 

degree standard, but the ability to demonstrate a professional 
outlook and to make an immediate contribution to the pro- 

jects by working independently and accepting the respons- 
ibility this entails will be our major requirement. 

Apply by telephone or in writing to The Personnel Manager, 
International Marine Radio Company Limited, 1 Peall Road. 

Croydon. CR9 3AX. Telephone 01 -684 9771. 

ITT Marine 
2244 
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Television 
Engineers 

Thames Television has vacancies for 
Television Engineers to work in the Central 
Technical area of their Euston Studios 
in London. 
Candidates aged 20 to 30 should have a 

knowledge of, and an interest in, all aspects 
of colour television engineering and prefer- 
ably be educated to HNC standard. 
Initial salaries will be related to previous 
experience and range from 2,058 per 
annum to ,2,890 per annum. 
Please apply in writing, giving brief details 

of age, qualifications and experience. 

The Personnel Officer, 
Thames Television Limited, 
Teddington Lock, 
T eddington, 
Middlesex. 

THAMES 
2274 I 
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Magnetic Tape 
Recording 
Not less than L2,700 p.a. 
The Central Research Laboratories 
of I.Nl I Limited are carrying out a 
study of Magnetic Tape for airborne 
data recording, and require an 
engineer whu is experienced in tape 
recording. 

The work involves a study of 
the characteristics and performance 
of magnetic rape under high 
cnvironmental conditions. 

Candidates preferably aged 
between 28 and 40, should possess a 
BSc. degree in Physics or Electronic 
I ilgincering or an equivalent 
qualification. They should he 
fainiltar with digital encoding 
techniques and also be able to design 
.tod construct laboratory apparatus 
suitable for the study of the physical 

parameters of magnetic tape. 
Experience in magnetic tape 

recording is essential. 
Starting salare will not he less 

than /,2,7oo and there is a contribu- 
tory pension scheme. Assistance will 
he g.iren towards re- location. 

Please write giving brief details 
of experience to. C. W. T. Mott, 
Chief Recruitment Officer, 
EMI Limited, 13c Blyth Road, 
Hayes, Middlesex. 

EMI International leaders 
in Electronics, Records 
and Entertainment. 

MEN! 
£50 p. w. 

can be yours 
Jobs galore! 144.000 new computer personnel needed 
by 1977. With our revolutionary. direct -from -America. 
',nurse, you train as a Computer Operator inonly4weeks! 

Pay prospects? £2500 -f p.a. 
After training, our exclusive appointments bureau --- une 
of the world's leaders of its kind -- introduces you FREE 
ro world-wide opportunities. Write or 'phone TODAY, 
without obligation. 

London Computer Operators Training Centre 
P13. Oxford House, 9 15. Oxford Street. W.1. 

Telephone: 01-734 2874 
127 The Piazza. Dept. P13, Piccadilly Plaza, Manchester I 

Telephone: 061 236 2935 
2281 

LEEDS (ST. JAMES'S) UNIVERSITY 
HOSPITAL MANAGEMENT COMMITTEE 

ST. JAMES'S HOSPITAL 

MEDICAL PHYSICS 
TECHNICIAN GRADE 3 

Candidates for this post must possess a 

thorough knowledge of electronics preferably 
as applied to medicine. 

An applicant with adequate industrial ex- 
perience of several years would be 
considered. 
The salary scale is £l602 increasing by 
annual increments to a maximum of £2076. 
Candidates from outside the Health Service 
will commence at the minimum except in 
exceptional circumstances. Whitley Council 
conditions of service. 
Applications in writing stating age, quali- 
fications, experience etc. and giving the 
names of two referees to the Group 
Personnel Manager, St. James's Hospital, 
Leeds LS9 7TF. 

12261 

SURREY COUNTY COUNCIL 

SENIOR TECHNICIAN 
Educational Television Unit 
Guildford County Technical College 

To be responsible to the Chief 
Technician for the daily operation 
and maintenance of black and white 
and colour television equipment, 
including cameras, monitors, vision 
and sound mixers, video tape 
recorders, etc. 
Candidates should preferably have 
practical experience with vidicon 
cameras and helical -scan recorders. 
An interest in photography is desir- 
able, but not essential. 
The unit operates a well equipped 
closed circuit television studio and 
mobile system producing and dis- 
tributing educational material for 
use within the College and else- 

where in the County. 
Candidates should have reached the 
Final year of the course in Radio, 
Television and Electronics. Servicing 
(City and Guilds 172) or have 
completed Part 1 of the Radio 
Television and Electronics Tech- 
nicians Course (City and Guilds 
272). 
Salary: £1311- E1530, or £1530- E1803, 
plus qualification allowance where 
appropriate. 
Application form and further details, 
on receipt of S.A.E., from The 
Principal, Guildford County Tech- 
nical College, Stoke Park, Guild- 
ford. 

12284 
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TELEVISION SERVICE 
ENGINEER 

We are an expanding Television 
Rental and Retail Company with 
a vacancy for an additional quali- 
fied service engineer. Suitable 
applicant will preferable have 
some colour experience, be 
responsible to the Service 
Manager, have a clean driving 
licence and be eligible for a 
spacious rent free flat. 

Apply : 

Hydes of Chertsey Ltd. 
56/60 Guildford Street, Chertsey, 
Surrey. Phone: Chertsey 63243 

12150 

SOUTHEND -ON -SEA 
MUNICIPAL AIRPORT 

RADAR /RADIO ENGINEER 
required with experience in maintenance 
of 3 c.m. and 10 c.m. Radar, VHF com- 
munications and recording equipment 
and navigational aids. Possession of 
appropriate City & Guilds or National 
Certificates desirable. Salary according to 
Technical 4/5 Scales, £1,530- E2,100. 
Written applications, giving age, ex- 
perience and qualifications, to the Airport 
Commandant, Municipal Airport, South - 
end -on -Sea, Essex. 

l2238 

SENIOR 

DESIGN ENGINEER 
Required by PROGRESSIVE LON- 
DON BASED COMPANY IN ELEC- 
TRONIC MUSICAL INSTRUMENT 
FIELD with experience and special- 
ised knowledge of Electronic Organs, 
Semi -Conductors and Synthesiser 
Techniques. Salary negotiable but 
commensurate with responsibility of 

the position. 
All replies will be treated in strictest 
confidence. Box No. WW 2267. 

ARTICLES FOR SALE 

100KHZ FREQUENCY 
MARKER OSCILLATOR 

Crystal Controlled 
TTL Compatible. ' 

5V DC Input. £4.25 each. 

For details of these or our 
Quartz Crystal Units send to:- 

CCrystal 
Electronics Ltd. 

Cromwell House, Third Avenue, 
Millbrook, Southampton, 501 OLE. 

Tel: Southampton (0703) 76361. 

MANUFACTURERS OF QUARTZ 
CRYSTALS AND CRYSTAL PRODUCTS 

21sa 
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* * ARTICLES FOR SALE * * 
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Cheapest Available Anywhere 

EF 80 
EV 86'87 

183 
EF 183 
EF 184 
ECC 82 EACH 

ECC 83 PLUS 

PCF 80 5p P.&P. 

PCL 84 OVER 2 

PCC 84 POST 

EH 90 FREE 

EBF 80 

SEND PO, CHEQUE or MO to: 

PC 900 
PL 81 
PV 800'81 
PC 86 
PC 88 
PCL 805'85 
PCC 89 
PCC 189 
PCL 82 
PCF 808 
PCF 805 

2 5p 
EACH 

plus 

5p PAP. 
OVER 2 

POST 

FREE 

PFL 200 

PL36 3Up 
30 PL 13 

EACH 

30 FL 1 plus 

5p P. &P. 

MANY OTHERS OVER 2 

IF NOT LISTED POST 

SEND 30p P.O. FREE 

OUR ASSTD. 
BOX 100 
OF TOP 

TWENTY 
INCLUDES 
VALVES 
FROM 

A, B, and C. 

285 MORLAND ROAD, Telephone 01 653 4863 

SOUTHERN MACHINE SERVICES CROYDON, SURREY, CRO 6HE or 01- 656 0374 
2 2 4 

74N SERIES TTL. FULL SPEC DEVICES 
00 14p 20 14p 86 40p 
01 14p 40 14p 90 68p 
04 15p 73 34p 91 95p 
05 15p 74 32p 92 638 
10 14v 75 42p 121 468 
13 25p 76 38p 14 78p 

ELEKTRON SUPPLIES 
259 CARDINOTON RD., 
BEDFORD, BEDS. 

Mail Order Only. C.W.O. P. R P. 7p. 10 ° - Discount on 25 -! 

88 

PRIMAX 
Ço /Jerin9 

GUN 

Twin Spool um 

Can also be used ry 
To cut and seal P.V.C. 
Plastics, Nylon Rope etc: - 

60 Watt Gun ., 1081- p & p 51- 

100 Watt Gun 140/- p & p 5f- 

S.KEMPNER LTD 421 3 HIGH RD N12 346'6222 

ELECTRONIC BARGAINS 
NEW fully electronic voice operated Auto -fade 
unit. 
NOW with built -in Mic. pre -amp for Auto 
music fade system. 

/6.00 per kit. [8.75 ready to use. 

NEW quality stereo pickup Pre -amps with 
tone controls. 
NOW on 90mm. square fibre glass board (for 
MAG., CER. or CRYS.). 

L900 per kit. L12.00 ready to use. 

NEW expandable audio mixer cabinets. 

NOW offer economical low cost system. 

Please add 25p for postage and packing. 

S.A.E. for details. 

PARTRIDGE 
ELECTRONICS 

23 -25 HART ROAD 
GENFLEET, ESSEX 

557 3PB 

[2269 

CUT THE COST 

Of SERVICING 

WITH TONG ENE 

TOSHIBA 
VALVES 

LOOK AT TRESS PRICES AND MAKE 
VOURSO(F POUNDS MORO PROFIT 

Type Goods P Ta Total 

DY.87 22.0 6.5 28.5 
DY.802 22.0 6.5 28.5 
EB.91 14.5 4.0 18.5 
ECC.82 24.0 7.0 31.0 
EF.80 25.0 7.0 32.0 
EF.183 29.5 8.5 38.0 
EF.184 29.5 8.5 38.0 
EH.90 27.0 7.5 34.5 
PC.900 22.5 6.5 29.0 
PCC.89 31.5 9.0 40.5 
PCC.189 33.5 9.5 43.0 
PCF.80 27.0 7.5 34.5 
PCF.86 33.0 9.5 42.5 
PCF.801 34.5 10.0 44.5 
PCF.802 33.0 9.5 42.5 
PCL.82 30.0 8.5 38.5 
PCL.84 26.5 7.5 34.0 
PCL.85 30.5 8.5 39.0 
PCL.86 30.0 8.5 38.5 
PFL.200 41.5 12.0 53.5 
PL.36 45.5 13.0 58.5 
PL.84 22.0 6.5 28.5 
PL.504 45.0 13.0 58.0 
PL.508 50.0 14.5 64.5 
PL.509 90.0 23.0 10310 

PY.88 25.5 7.5 33.0 
PV.500A 50.0 14.5 64.5 
PY.800 23.0 6.5 29.5 

Valves packed individually in labelled 
White boxes. 

Subject to settlement 
discount 5% of "Goods" content 

7 days and 2% monthly 

Write or 'Phone 
COMBINED PRECISION 

COMPONENTS (PRESTON) LTD. 
3 Moor Park Avenue, Pt este" PRI 
6AS. Lancashire Tel Home Sales 
Dvis ion, Preston 0172 56347. Export 
Division Preston 0772 54157, Telex 

67129 
New Price List from 11th October '72 

REED UNITS 
Contains 31 1 }A 250V reeds 

mounted round a drum with magnet 

inside. also resistors. plugs etc. 

Only fl 125p1: 2 for f1.85135p1. 

Ferric Chloride lib 40p I15p1: 

101bs £3.50 (400. BC107 -8 -9 

8p or 14 for £1. 253055 35p, 
709C 25p: 741C 25p: 723C 

40p, 2N1613 12p: 253819 26p. CASED AMPLIFIERS. 4 salve, 2 watts alp 

for 201,V ip 7 a 4" 3 ohm speaker. also non -standard single motor solenoid 

operated tape deck. All in polished oak.taced cabinet. £31£11. Resistor packs: 

300 5% 60p 115p1; 200 5% Hi -stab 60p 1120. 100 1% & 2%609180. 100 

Metal oxide 60p 180: One of each £2 1250 3W 5% 8s: 270. 470. 6k8. 15k. 

27k. 33k. 82k, 100 for 50p 125p1. Meters: 24" 5005 dc 40p110p1: 2f' 10V 

ac 40p 110p). Others mailable. state requirements. Croton Light guide. 84 

fibre E1 per meter. TEST GEAR: TF144g f12: TF1420 f10; TF142E £14: 

RSR Audio Oscillator 0 -t6kHz CO. Decade Res. 011110 ohms f7 50. All post 

extra. 

Post in brackets. small parts 3p: SAE List. details. 

GREENWELD (W9) 24, Goodhart Way, 

W. Wickham, Kent. 
Tel 01 -777 2001 up to 10.30pm. Shop at 21 Deptford 

Broadway SE8, open Sets. Tel 01 -692 2009. 

UNISELECTOR 
SWITCHES 

24 volt, 10 position, 3 bank, clw suppressing condenser 
and supplied clw base plug in jacks. Uniselector only, 
£1.25, p. & P. 25p. Clw base plug in jack, £1 65, p. & p. 25p. 

Ditto, as above, 12 position, 3 bank. Uniselector only, 
£1.35, p. & p. 25p. Clw base plug in jack, £175, P. & P. 
25p. 

Ditto, as above, 25 position, 6 bank. This uniselector 
is fitted to a front panel and has a distribution board 
fitted in the rear and is wired from the uniselector to the 
distribution panel. Limited number only. £2.75 each, 
p. & P. SOp. 

24 volt, Radiospares type 22, relays clw bases, fitted to 
small panel (2 per panel), 60p per pair, p. & p. 15p. 

Glass Fibre plug in digital boards. New. Designed to 
take divide by 10 I.C's and nixl tube IC driver, clw CCT 
instructions, 26p each, p. & P. 3p. 

New Numerical 0 -9 Indicator tubes, clw data, £1.35 
each, p. & p. 6p. 
Plastic Holders designed to hold the above tube and 
will fix to the PCB as above, 6p each, p. & p. 4p, 

G.T. F. ELECTRONICS 
9 Ernie Road, Caine, Wilts. SN11 9BT. 

Phone: Caine 3360. 2273 
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CLASSIFIED 

Iampus alaQ.111131iN 
MI Brand New. Money Back Guaranteed. Fast 

Service. 

DIGITAL INDICATORS 5V type. 7 segment 

0 -9 DP. socket. & red filter £1.39 LED type f3. 
CALCULATOR ben -.maim 8 digit. 4 function 

E39.50. 

LIGHT EMIT 0100E with panel clip & date 350 
ULSTRASONIC TRANSDUCERS transmitlreceive 

£2. 
IC GAS. smoke detector £2. 

stereo Mati 
OUAO AUDIO 4 chan from 2 chan metrixing IC not cover) £2.87. 
AO MAGNETIC CARTRIDGE. 20 -20 KHZ 5mV. Diamond £4.19. 
Dual IC Preemp £1.67. MC1310P MPX for any FM AX £2.69 KIT E3.45. 
IC DIGITAL CLOCK: 28 pin. 4 or 6 digit. 12 or 24 hr. (11.49. data 15p. 

complete 4 digit kit with case f21. 
INTEGRATED CIRCUITS 
741 OIL 28p. 709 To5 19p. OIL 28p. 710 33p. 748 33p. 723 59p.VOLTAGE 
REGULATOR: l IA 5 ta 20V £1.67. PHOTO detectocamp. 37p. 
74N TTL Gates 7400/11/3/4/5/1020l30140/50 15p. 7413 29p. 7470172 
29p. 7473'74,76 37p. 7447 £1.33. 7490 63p. 7492 67p. 74121 490 
74141 Et 
SEMICONDUCTORS 

ZENERS. BZY88 400mW 110. 154001 40.154004 Op.15914 50.25305540p. 
BCI07 Bp. BC108 7p. BC109 Op. FET2N3819 28p. AC125/6l711 AC127'B 
AC1872. AF117 all 14p. 401611 35p. 8C17709 16p. 13C1821/4 110 
BC212/3'4 120 BCY70 180 BFY50 /1/2 17p. TIS43UJT 29p. 25708 12p. 

252928Y Bp. 2113053 18p. 253702/3/4/5/6/7 11p. 253708/9/10/11 90 

CAPACITORS: 25V 10/50/100/200 yF 5p. 100024 13p. 22pF to 1pF 3p. 

FREE CATALOGUE SAE. P &P 7p. C.W.O. DISCOUNT 10 i 10%. 

P.O. BOX 29, BRACKNELL, BERKS. 

BBC2 TVs £7.50 1;2very 

Thorn 850 Chassis with UHF Tuner. Ex- rental sets sold 
complete but unserviced, with repolished cabinets. Rush 
£7.50 Cash with Order. 

U.H.F. TUNERS 
For Ferguson 850, 900 Chassis, but adaptable for most DISTD 
Chassis. £2.50 each, C.W.O., postage Included. 
Send S.A.E. for fist of TVs, Tubes, Valves, etc. Allow 10 -14 
days delivery. 

TRADE DISPOSALS 
Midlands & North: 1043 Leeds Road, Bradford 3 

Scotland: Unit 5, Peacock Cross Indus:rlal Estate, 
Burnbank Road, Hamilton 

Cornwall: Penney., Four Lanes, Redruth 

ENAMELLED 
S.W.G. 

COPPER 
1lb Reel 

WIRE 
Ilb Reel 

10-14 £195 6Sp 
15-19 £115 OSp 
20-24 E1.16 O6p 
25-29 E1ß5 76p 
30-34 £130 6µp 
35-40 £140 UP 
The above prices cover P. & P. in U.K. Supplied by 

INDUSTRI 
102 Parrswood Road, 

Tel.: 

AL SUPPLIES 
Wlthington, Manchester 20 
061- 224.3553 33 

TV Line out -put transformers 
Replacement types en- stock. 

For "By- return" service, contact: 
London: 014146 3702 

Tidman Mall Order Ltd., Dept. W.W. 
236 Sandycombe Rd., Richmond, Surrey TWO 2EQ 
Valves, Tubes, Condensers, Resistors, Rectifiers and 

Frame out -put Transformers also stocked. 
CALLERS WELCOME (90 

a94 

PRECISION 
POLYCARBONATE CAPACITORS 
Fresh stock - Fully tested 

Close tolerance capacitors by well -known manufacturer. 
Good stability and very low leakage. All 03V d.c. 
0.470: 
1.0µF: 

±5% 
t5% 

30p; 
40p; 

±2% 
_ -.2% 

40p; 
50p; 

=1% 
--1 %. 

50p 
60p 

2ßµF: f5% S0p; f2% 60p; -1% 7Sp 
47uF: ±5% 700; ±2% 90p; ±1 %, 1150 
6.80: *5% 95p; -_2% 115p; ±1% 150p 
101AF: ,5% 110P; :k2% 140p; x1% 1900 
15µF: ±5% 160p; x2% 210p; 2,1% 2700 
NEW! TRANSISTORS. BC 107, BC 106, BC 109. All at 
Op each 6 for 50p; 14 for £1.00. All brand new and marked. 
May be mixed to qualify for lower price. 
POPULAR DIODES. 1N914 at 7p each; 8 for SOp; 18 for 
£100. IN916 at Yp each; 6 for 50p; 14 for £1.00. 1844 at Sp 
each; 11 for 50p; 24 for £1.00. All brand new and marked. 
SPECIAL OFFER -400 MW ZENERS. Values available 
4.7, 5.8, 6.8, 7.5, 8ß, 9.1, 10, 11, 12, 13.5, 15V. Tolerance 
t5% at 5mA. All new and marked. Price 10p each; 6 for 
Sop; 14 for £1.00. 
RESISTORS- Carbon film } watt 5 %. Range from 2.212 
to 2ßM12 in E12 series, i.e. 10, 12, 15, 18, 22, 27, 33, 39 
47, 56, 88, 82 and their decades. High stability, low noise. -All at Ip each; Op for 10 of any one value, 70p for 100 
of any one value. Special development pack -10 off each 
value 2/13 to 2ßM11 (730 resistors) E5.00. 
TANTALUM BEAD CAPACITORS -Values available 
022, 0.47, 16, 22, 4.7, 6.8µF at 35V, POUF 25V, 15uF 20V, 
22uF 15V, 330F 10V, 47uF 6V, 100uF 3V -all at Op each; 
6 for 50p; 14 for L1.00. Special pack -6 off each value (72 
capacitors) £5.00. 
440V AC CAPACITORS - 0.1µF. Size 11" x }" 25p each. 
0ß5uF. Size It X } ": 30p each. 0.50F. Size 11." X }": 35p 
each. 1.OUF. Size 2" X } ": 45p each. 2 -0uF. Size 2" X 1': 
759 each. 
SILICON PLASTIC RECTIFIERS 1.5 AMP -Brand new 
wire -ended 0027. 100PIV at 6p each or 4 for 30p; 400PIV 
at Op each or 4 for 34p; 600PIV at 14p each or 4 for 50P. 
P.E. SCORPIO -1µF 440V a.c. capacitor listed above 
as recommended by the Author for use in place of 2 X 
0.470F 1000V d.c. discharge capacitors C6 and C7. 
Improved reliability. Alternatively, 2 X 0-47uF 440V a.c. 
may be supplied at 35p each. These capacitors are also 
suitable for systems recently published in P.W. and W.W 

5p post and packing on all orders below £5. 

V. ATTWOOD 
DEPT 49, P.O. BOX 6, ALRESFORD, HANTS 
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ELECTRONIC SUPPLIES 
P.O. BOX 216 London, NW2 

BC1o7 
BC107A 
BC107B 
BCIOH 
BC108A 

11 

`ó8B 
07 
07 

.086 
07 

2C 
1 á0 
1 86 
1 86 
1.60 
1.85 

Cie 

2 50 
3 00 
3 00 
2 50 
S 00 

Inn 
4 00 
810 
5.10 
4.00 
5.10 

BC10HB 07 1 86 3 00 5.10 
BC108C .07 1 86 3 00 5-10 
BC109 086 1.60 2 60 4.00 
BC1098 .07 1 66 3 00 6.10 
BC109C 07 1 66 3 00 5.10 
BC11a .096 2.20 8 60 5.80 
BC114 41 2 40 3 80 6.85 
Bet 15 42 2 80 3 70 5.90 
BC116 .13 2 80 3 90 5.96 
BC116A .14 3 00 4 00 800 
BC117 49 4 50 7 60 12 00 
BC11H 40 2 36 3 66 6.85 
BCI10 27 8 00 9 00 1400 
BC125 16 3 40 810 9 00 
BC126 17 3 60 16 9.00 
BC132 16 320 6 30 800 
BC134 10 2 36 3 66 5.85 
BC1:15 10 2 36 3 66 685 
BC136 14 3 00 4 00 6-00 
BC137 14 3 00 4 00 6 00 
BC138 ß0 4 40 7 80 1400 
BCI42 18 420 7 30 14-00 
BCI4S 20 4 70 8 90 1880 
BC144 24 4 80 7 80 1400 
BC145 20 4 40 7 10 13-00 
BC153 10 2 30 3 70 820 
BC154 10 2 10 3 70 620 
BC11H2K 40 2 10 3 70 6.20 
BCY70 16 3 50 500 9.00 
BCY71 16 3 40 6 00 9.00 
BCY'72 18 2 80 4 70 8.00 
BFI52 30 4 40 7 10 1300 
BF'153 20 4 40 710 1300 
BFI54 18 3 60 8 40 1100 
BFI58 16 3 80 7 10 1800 
BFI59 27 6 80 8.70 18.00 
BF160 23 4 80 7.30 1300 

TERMS C.W.O. P. and 
P. 7p, Orders above cl 
post r,e. List 4p stamp. 

ach 100 
BF'X29 Yßb 18-00 
13F'X37 -45 32 00 
BFXti8 -30 18-60 
BFX84 ß4 17-00 
BFX85 29 19 50 
BFXH/i 24 17'00 
BF' X87 26 1720 
BFX88 ß0 14-10 
BFY50 48 14-00 
BFYOI '18 13-00 
BFY52 -18 12 60 
BFY56 -34 19-80 
BF Y64 40 28 25 
BFY75 -40 27-50 
BFY76 -22 13-70 
BFY77 24 15-20 
BFY78 -38 28 50 
138X19 )26 18 20 
B8X20 -25 1820 
B8X21 ß7 18 50 
58X27 .34 26 25 
B13X28 .26 18'10 
BFSX29 '47 32-00 
B8Y26 ßñ 17-50 
B8Y27 ßb 17-50 
BBY95A )09 7-60 
31E0401 '18 
ME0402 20 
ME0404 -13 
ME0404-1 -15 
31E0404-2 .17 
ME0411 -17 
SIE0412 d8 
ME0413 )14 
MF.1002 '10 

SPECIAL OFFERS 
AC141812 8100 
0C45 812 9100 
I.C. TAD100 9126 
470kHz I.F. block 
filter 21-00 
TAD100-I-I.F. filter 

6200 
[2277 

NEW LIGHT SENSITIVE SWITCHES 
TWO NEW LITE IC's COMPLETE LIGHT SWITCHES 
CONSISTING OF PHOTODETECTOR . AMPLIFIER 
TRIGGER . DRIVER All in a single 4 mm. dia. can. 

N I W FEATURES: 
WIDER VOLTAGE SUPPLY RANGE 
LITE IC 2 
LITE -IC 3 
HIGHER OUTPUT CURRENT DRIVE 

11V to 20V 
20V to 30V 

to 40ntA. 

I 

APPLÌCATIONS INCLUDE: 
Relay, Triac or Logic Drive. Automatic Light Switching & Door Control. Beam /Break Detection - 
Burglar Alarm, Batch Counting & Code Reading. - 

PRICE ONLY 95p each with full operating instructions. 10 off for 80p each. Postage Free in the 
U.K. PO,CHEQUES payable to ELBON & crossed (with order/. 

LITE -IC, ELBON, SUMMEREIELD, THE CRESCENT, WEST WITTERING. SUSSEX. 

\ \'ireless World, January 1973 

GIEGER COUNTERS (FORMAINSORPORT- 

ABLE BATTERY USE) Latest Home Office 
release and probably the last. of this well 
known Contamination Meter No I. this very 

useful Instrument is used for the measurment 

of Radio- Activity. Indicated on en Inter- 

nal Meter scaled 0.1 to 10 milli Aontgens 

HOW, a socket is also provided for additional 

sound Monitoring on Headphones. This 

Instrument is housed in a strong light Alloy 

case, placed in a carrying Haversack with 
shoulder strap. Containing Cable and Hand 

held Probe. Instruction Card. plus the latest plug in Vibrator Power Unit. Which 

uses currant small Transistor Radio Benanes (4 Mallory Long Life ÁM12 or 4 

EverReady H. P.7 or Equivalent makes) For Mobile use anywhere.(Cost Gov approx 
£70 each) Supplied Brand New in Carton only £5.50p can 50p. An Additional 
plug in Power Unit for Laboratory use. operating from 100 - 120 volts or 
200 - 250 volts A.C. Mains is available. Supplied Brand New In Carton at only 
f2 -S0p Post 25p Headphones INot necessa,y; if required f1 501. 

Meter Dose Rata Portable Trainer Na 1. 

this was used to train in the use of Gieger 
Counters. A very compact selfcontained 5 a11í1 

Giro, Counter. being very sensitive. 
Redieion indicated on hum& Meter 
scaled 0 to 3 Rnntgrna'Huvn X 10 - 4 

Unit contained in Waterproof Alloy Cese. 

which 

) 

s hand held. Uses Internal -.,. 

Batteries (4 EveryReady 0105 and 1 U2 or 

equivalent makes) Not Supplied. These have 
had little or practically no use. Supplied as 
New in Cartons. Few only £3.50p carr. 50p. 

JOHNS DEPT F, 424, BRADFORD 

RADIO PHONE: BAT EYE773YORKS. 

CARBON FILM RESISTORS 
High Stab. }W 5 %. 1p, 5501100, £471000 (2212 -2M2) E12 

RESISTOR KITS 101-1.1M E12 SERIES: 
10E12KIT. 10 of each value (Total of 610) £2.80 
25E12KIT. 25 of each value (Total of 1525) £8.50 

FREE CATALOGUE ON REQUEST 
Plaquette Ceramic Capacitors 50V; 22pF- 0.01µF 
(E12 up to 1000pF, E6 above) 2p each. £1.75/100 

C.W.O. P. 6 P. 10p on orders under £5. Overseas extra. 
BH COMPONENT FACTORS LTD. 

Dept. WW., 61 Cheddington Road, PITSTONE, 
Leighton Buzzard, Beds., LU79A0. (2270 

SITUATIONS VACANT 

Experienced and Trainee Technical 
Authors with Electronics or Radio 
background required. Engineering 
and Technical Publications Ltd., 45 
Friar Gate, Derby, DE1 1 DA. Tel. 
0332 41261. 

[2283 

BOOKS 

ESSENTIAL BOOKS 
HOW TO MAKE WALKIE- TALKIES FOR LICENSED 
OPERATION. Only 40p incl. postage. 
GOVERNMENT SURPLUS WIRELESS EQUIPMENT 
HANDBOOK. Contains circuits, data, illustrations for 
British /USA receivers transmitters, trans /receivers. With 
modifications to sets and test equipment. Latest impression 
£325 Incl. postage. 
MOBILE RADIO TELEPHONES. Importent reference 
book for users of commercial communications equipment. 
Includes chapters on installation, operation and maintenance. 
Price £2S0 incl. postage. 
THE SCATTERING & DIFFRACTION OF WAVES. A 
goldmine of information for the experimenter, amateur 6 
scientist. Useful to the student S technician. Profusely 
Illustrated. Published by Oxford University Press. E1.60 
post tree. 

Available from: 

GERALD MYERS (WW) 
Bookseller s Publisher 

18 Shaftesbury Street, Leeds LS12 3BT 
Extra postage for abroad. [86 

TENDERS 

WARWICKSHIRE COUNTY 
COUNCIL AMBULANCE SERVICE 

Replacement of 
Mobile Radio Equipment 
Enquiries are invited from firms able to 
supply mobile and base station radio 
telephone equipment in connection with 
replacement of the existing equipment in 
the County Council's Ambulance Service 
during the financial year 1973/74. 
Details may be obtained by writing to the 
County Medical Officer of Health, Health 
Department, Shire Hall, Warwick. 
E. CUST Clerk of the Council, 

[2240 
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SITUATIONS VACANT 

SENIOR ENGINEER required by Continental 
Radio, T.V. and Audio manufacturers, experi- 

enced in general servicing problems. Location London, 
N.1. Attractive salary for the right man. Write Mr. 
A. Massing, Europhon (Radio & Television), 70 
Caledonian Road, London, N.1. Tel: 01 -837 3045. 

[2251 

BBC 
requires RADIO TELEGRAPHY OPERATOR 

for its MONITORING SERVICE near Reading. 
Duties involve operation of radio receiving appara- 
tus, including Radio Teletype terminal equipment, 
monitoring of plain language Morse transmissions, 
research listening duties (including schedule check- 
ing and band scanning), and correcting, logging 
and routing of incoming material. Essential quali- 
fications are: Ability to type international Morse 
code in plain language at 25 w.p.m., aural or 
visual recognition of signalling codes used in com- 
munication systems, operational experience of 
modern receiving equipment and understanding of 
radio propagation and frequency usage. Perfect 
hearing. Candidates will be expected to attend for 
Morse typing and signal recognition test. Salary 
£1,554 p.a. x £93 to £2,019 p.a. max. plus 12f% 
shift allowance. Write for application form to 
Personnel Officer, BBC, Caversham Park, Reading 
RG4 8TZ enclosing addressed foolscap envelope. 

[2245 

FIRST class Radio and Audio Engineer required 
for one of Britain's largest photographic and 

radio importers. Good conditions, excellent pros- 
, pects, L /Vs. Apply Mr. Vassie, 253 8031. [2246 

JAPANESE 
Radio importers require experienced 

engineers for servicing transistor radios, etc. Part 
or Full Time. Tel.: 01-628 6157. [2258 

MARINE 
Radio Installation Engineer to fit and 

service SSB and VHF Radio Telephones, Radar 
and Automatic Pilots to yachts of all types anywhere 
in U.K. Must be based in or near London. Vehicle 
including personal use provided. The applicant must 
work on his own initiative and be capable of some 
mechanical engineering as well as woodwork. Knowl- 
edge of boating a greet advantage. Telesonic Marine 
Ltd., 243 Euston Road, London, NW1 2BT. 01 -387 
7467. [2230 

MANAGER 
/SENIOR Salesman required for busy 

Television, Radio and all Electrical Appliance 
Showroom. Must be fully experienced in all leading 
appliances. Wages from £2,000 p.a. Banstead area. 
Tel. Victor Towler & Co. Ltd., 399 3476/7/8. 

[2259 

SITUATIONS WANTED 

RADIO /ELECTRONICS technician, 26 years, 
married, is open to offers of permanent or 

contract employment in UK or overseas. Living 30m 
south of London, but willing to travel anywhere. 
7 years experience in vhf /uhf communications and 
industrial electronics, driving licence holder and radio 
amateur. Distinction C & G Electronics Servicing 
(Final). Reliable and practical man, capable of 
working on own initiative on the design, construction, 
commissioning and maintenance of radio and elec- 
tronics equipment. Looking for an out of the ordinary 
situation, incorporating both bench and field work, 
where abilities will be recognised, prospects are good, 
and the remuneration £2,000 per annum plus. 
Box No. WW 2265. 

ARTICLES FOR SALE 

AARVAK 
ELECTRONICS. 3- channel sound -light 

converters, £17. Strobes, £16. Rainbow Strobes, 
£132.-74 Bedford Avenue, Barnet, Herts. 01-449 
1268. [19 

AMATEUR computer constructors' newsletter. 
S.A.E. M. Lord, 7 Dordells, Basildon, Essex. 

[2266 
BUILD IT in a DEWBOX quality plastic cabinet 

2 in. x 24 in. x any length. D.E.W. Ltd. (W.), 
Ringwood Rd., Fernwood, Dorset. S.A.E. for leaflet. 
Write now -Right now. [76 

COMPONENT Kits for magazine projects, construc- 
tor services, components. All at very low prices. 

Send S.A.E. for lists. Audio and Control Engineering, 
30 Baker Street, London, W1M 2DS. [2255 

FRONT 
surface mirrors, 94% reflectance, optically 

flat, extremely durable. From £2.00 per square 
foot, exstock. -OCLI Optical Coatings Limited, 
Dunfermline, Fife. Inverkeithing 3631 (038 34 3631). 

[1955 

IF you can't buy it, perhaps we can make it for you. 
1. Send us your problems or specifications and we 
will do our best to send a quote by return of post. 
Try our high speed service for your design problems, 
particularly those encountered in the use of I.C. logic. 
We also service and repair laboratory test equipment, 
'scopes, sig. gens., etc. at very reasonable rates. 
Barnes Electronic Services, 20 -24 Beaumont Road. 
Chiswick, London, W.4. [2256 

LADDERS, 
20ft., £7.80, carr. 80p. Leaflet. Callers 

welcome. -(Dept. W.W.W.), Home Sales, Baldwin 
Road, Stourport, Worcs. Tel. 02 -993 5222 order 
C.O.D. Answer phone installed. [26 

LENSES, 
prisms, mirrors, beamsplitters, telescopes, 

binoculars, microscopes. 3 }p stamp brings you 
our 48 page lists. H. W. English, 469 Rayleigh Road, 
Hutton, Brentwood, Essex. [2147 

COLOUR, UHF and TV SERVICE SPARES. 
Colour and UHF lists available on request. 

Varicap /Varactor UHF Tuners ELC1043 £4.50, VHF 
Varicap Tuners for Band 1 and Band 3 £2.85, 
Salvaged Varicap Tuners £1.50, incl. Connection 
Data, P/P 25p. Delay Lines DL20 £3.50, DL1 £1.95, 
P/P 25p. Luminance Delay Line SOp. P/P 15p. 
Philips G6 Decoder Panel incl. DL1E, Crystal, etc., 
£6.50, P/P 30p. Also quantity Colour TV Camera 
panels and asstd. manufacturers' surplus Colour re- 
ceiver panels. Plessey Colour scan coils £5.75 P/P 35p, 
Convergence coils £3.80 PIP 25p, Blue lateral £1.25 
P/P lop (or complete set £10 P/P 50p). Mallard 
type colour Scan coils plus latest convergence coils 
for electronic control of static convergence £525 
P/P 35p. Leading Brit. maker Colour LOPT assy. 
incl. EHT output and focus control £3.50 P/P 35p. 
Integrated transistd. decoder unit incl. circuits £125 
P/P 10p. B9D valve bases for colour valves and 
PL500 series 10p P/P 5p. UHF tuners transistd. 
£2.85, incl. slow motion drive, indicator £3.95. 
Transistd. push button £625. Knobs 40p. UHF /VHF 
basic integrated tuner £3.95. Cyldon UHF valve 
tuners £1.50; all tuners P/P 25p. Transistd. UHF/ 
VHF IF panels £4.75 (or salvaged £2.50) P/P 25p. 
MURPHY 600 /700 series complete UHF conversion 
kits incl. tuner, drive assy., 625 IF amplifier, 7, valves, 
accessories housed in cabinet plinth assembly £7.50 P/P 
50p. SOBELL /GEC 405 /625 Dual standard switchable 
IF amplifier and output chassis incl. cet. £1.50 P/P 
30p. THORN 850 Dual standard time base panel £1.00 
P/P 30p, PHILIPS 625 IF amplifier panel incl. cot. 
£1.00 P/P 25p. VHF turret tuners AT7650 incl. valves 
for KB Featherlight, Philips 19TG170, GEC 2010 etc. 
£250, PYE miniature incremental for 110 to 830, 
Pam and Invicta £1.95, A.B. miniature with UHF 
injection suitable KB, Baird, Ferguson, 75p, Ekco, 
Ferranti, Plessey push button with UHF injection 
£1.00, all tuners P/P 25p. New fireball tuners 
Ferguson, HMV, Marconi £1.90 P/P 25p. Large selec- 
tion LOPTs, Scan coils, FOPTs available for most 
popular makes. PYE /LABGEAR transistd. Masthead 
UHF Booster £5.25, Power unit £4.25 Labgear "Tri- 
set" 3 outlet UHF /VHF distributor amplifier, mains 
operated £6.50 P/P 25p. MANOR SUPPLIES, 172 
WEST END LANE, LONDON, N.W.6 (No. 28, 59, 
159 Buses or W. Hampstead Bakerloo and Brit. Rail). 
MA'L ORDER: 64 GOLDERS MANOR DRIVE, 
LONDON, N.W.11. Tel. 01 -794 8751. [60 
PRINTED Circuit Board in 6 widths: 2 in., 21 in., 

3 in., 31 in., 4 in. and 5 in. x any length; 1/16 
in. single -sided fibreglass, 2p per 3 sq. in. Double - 
sided 1p per sq. in. P & P 5p per order. SAE 
quotations for other sizes and quantity discounts. - 
J. Knopp, 11 Connaught Gardens, Braintree, Essex, 
CM7 6LY. Tel. Braintree 25254. [15 

STEREO 
SLIDER POTENTIOMETERS / tracks 

matched two better than 2dB: Smooth action. 
Lengths 88mm, widths 20mm, travel 60 mm. P.C. 
Mountings. Log 100 K +100k, lin. 50k +50k, 53p. 
Stereo Balance 10K 55p. U.K. post free, overseas at 
costs. C.W.O. to Component Suppliers, 3 Kesters 
Close, Hardwick, Cambs. [2282 

TELEQUIPMENT 
Scopes. Perfect Condition. D5I 

Double Beam 6MHz Bandwidth Auto -sync £70. 
S52 3MHz Bandwidth plus X & Y facilities £60. 
S54 10Mz Bandwidth. Fully Transistorised £70. 
Carriage £2 extra. Only one each available. Phone: 
01 -886 3733/9666. 12250 

TELEQUIPMENT 
D53 Oscilloscope for sale, first 

class condition £150 o.n.o. Phone L. R. Denton 
01 -202 9824 after 6.30 p.m. [2267 

TRANSISTORED 
UHF Tuners £1.00 inc. P. & P. 

VHF with valves P.B. or rotary 75p inc. P. & P. 
C. P. Trading, 15 Cavour Road, Sheerness, Kent. 

[2175 

TV AND RADIO aluminium mast tin. x 35 feet 
1 high including supporting guys and T.V. and 

radio aerials. Buyer collects, offers. Benham (near 
Bishops Stortford) 483. [2130 
VACUUM is our speciality. New and second -hand 

rotary pumps, diffusion outfits, accessories, 
coaters, etc. Silicone rubber or varnish outgassing 
equipment from £40. V. N. Barrett (Sales) Ltd., 
1 Mayo Road, Croydon. 01-684 9917. [29 

VHF KIT 80 -180 mHZ receiver, tuner, convertor. 
Transistorised, remarkable performance. £4 or 

s.a.e. for literature Johnssons (Radio), St. Martins 
Gate, Worcester, WRI 2DT. [13 

VIDEO 
TAPE RECORDER, National NV- I020E, 

405/625 £165. National WV -350N Camera, Built 
in Monitor £150. Rediffusion 23"- Video /Audio 
Monitor £60. Above as new. L. G. Fulcher, 11 Mount 
Pleasant, Framlingham (723590), Woodbridge, Suffolk. 

[2254 
60KHz MSF Rugby and 75 KHz Neuchatel Radio 

Receivers. Signal and Audio outputs. Small, 
compact units. Two available versions £35 and £60. 
Toolex, Bristol Road, Sherborne (3211), Dorset. [21 

ARTICLES WANTED 

AVO 8 WANTED. Any condition. Any quantity. 
Send for packing INS. Huggett's Ltd., 2 Paw - 

sons Road, W. Croydon, SY. [28 

ENGINEER 
requires modem transistorised single or 

dual trace oscilloscope. Details to P. W. E. 
Custard, 24 Etchingham Court, Etchingham Park 
Road, London, N3. Tel. 01 -349 1752. [2262 

REQUIRED most urgently 30 pieces CV.2422. 
Ring 01 -979 0123 (2249 

WANTED urgently Bleeper system preferably with 
aerial transmitter for minimum one mile radius 

operation, to handle up to 12 bleepers. Any make 
considered. Offers with full details to Ogden, Otley, 

LS21 1HX. Tel. 094 34 4531. [12 

CLASSIFIED 

WANTED, all types of communications receivers 
and test equipment. -Details to R. T. & I. 

Electronics, Ltd., Ashville Old Hall, Ashville Rd., 
London, E.11. Ley. 4986. [63 

WANTED, televisions, tape recorders, radiograms, 
new valves, transistors, etc. -Stan Willetts, 37 

High St., West Bromwich, Staffs. Tel. Wes. 0186. [73 

WANTED, EMI CCTV equipment, any condition. 
11 Penn Close, Wells, Somerset. Tel. Wells 

78901. [2269 

BOOKS 
WORLD RADIO TV HANDBOOK 1973, published 

December, £2.80, Post (first class) 10p. Order 
from David McGarva, Box 114F, Edinburgh 
EHI 1HP. [27 

BUSINESSES FOR SALE 

OFFERS for Limited Company known as Radio - 
metrics Ltd.- Dormant -name of interest. 

Box No. WW 2263. 

BUSINESS OPPORTUNITIES 
S.M.C. Radio Scan Marine Company. This is 
a firm based in Scotland interested in Sales /Ser- 

vice Agencies for Marine Radio, Radar and Echo 
Sounding Equipment of Foreign Manufacture aimed 
at the "Small Boat Market ". Box No WW 2248. 

CAPACITY AVAILABL 
BATCH Production Wiring and Assembly to 

sample or drawings. Deane Electricals, 19E 
Station Parade, Ealing Common, London, W.5. Tel: 
01 -992 8976. [20 

COMPLETE 
design, development and manufacture 

of small and complex electronic process control- 
lers, computers etc. No job too small or too large. 
Box No. WW 2264. 

COIL winding capacity. Transformers, chokes, R.F. 
coils, etc., to your specification. Sweetnam & 

Bradley Ltd., Bristol Road, Malmesbury, Wilts., or 
Tel. Malmesbury 3491. [2080 

DESIGN, 
development, repair, test and small pro- 

duction of electronic equipment. Specialist in 
production of printed circuit assemblies. YOUNG 
ELECTRONICS, 54 Lawford Road, London, N.W.5. 
01 -267 0201. 

PRECISION injection moulding electronic industry 
short run specialists. Contact Jack Balzano Senior, 

C.B. Industrial Plastics Limited, 1 Mackintosh Lane, 
E9 6AB. Ring 01 -985 7057. [18 

NEW GRAM AND SOUND 
EQUIPMENT 

GLASGOW.- 
Recorders bought, sold, exchanged; 

cameras, etc., exchanged for recorders or vice- 
versa.-Victor Morris, 343 Argyle St., Glasgow, C.2. 

[I l 

RECEIVERS AND AMPLIFIERS 
SURPLUS AND SECONDHAND 

IIRO RxSs, etc., AR88, CR100, BRT400, G209, 
S640, etc., etc., in stock. -R. T. & I. Electronics, 

Ltd., Ashville Old Hall, Ashville Rd., London, E.11. 
Ley. 4986. [65 

SERVICE & REPAIRS 

SCRATCHED 
TUBES. Our experienced polishing 

service can make your colour or monochrome 
tubes as new again for only £2.75, plus carriage 50p. 
With absolute confidence sent to Retube Ltd., North 
Somercote, Louth, Linos, or 'phone 0507 -85 300. [30 

SERVICE 
Sheets (1925 -1971) for TV's, Radios, 

Transistors, Tape Recorders, Record Players, etc.; 
over 8,000 models available. S.A.E. enquiries: 
Hamilton Radio, 47 Bohemia Road, St. Leonards, 
Sussex. Tel: Hastings 29066. [17 

SIGNAL 
generators, oscilloscopes, output meters, 

wave voltmeters, frequency meters, multi -range 
meters, etc., etc., in stock. -R. T. & I. Electronics, 
Ltd., Ashville Old Hall, Ashville Rd., London, E.11. 
Ley. 4986. [64 

TAPE RECORDING ETC. 
F quality, durability matter, consult Britain's oldest 

transfer service. Quality records from your suitable 
tapes. (Excellent tax -free fund raisers for schools.) 
Modem studio facilities with Steinway Grand. -Sound 
News, 18 Blenheim Road, London, W.4. 01 -995 1661. 

[1954 

YOUR TAPES TO DISC -Mono /Stereo. From 
£1.50. 4 Day Service -Vinyl Pressings. S.A.E. 

leaflet. Deroy Studios, High Bank, Hawk Street, 
Carnforth, Lancs. 2273. [70 

TUITION 

RADIO 
and Radar M.P.T. and C.G.L.I. Courses. 

AA. Write: Principal, Nautical College, Fleetwood, 
FY7 

VALVES WANTED 

WE buy new valves, transistors and clean new com- 
ponents, large or small quantities, all details, 

quotation by return.- Walton's, 55 Worcester St., 
Wolverhampton. [62 
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Newnes Radio Engineer's 
Pocket Book 14th Edition H. W. Moorshead 

A ready reference source for formulae, tables and definitions 
of electrical and electronic terms, including many mathe- 

matical tables. The book is very carefully indexed for quick 

and accurate selection of material. 

1972 192 pp illustrated 0 408 00074 0 £1.20 

Sound with Vision 
Sound Techniques for Television and Film 

E. G. M. Alkin 

For the first time the methods developed by the BBC are 

here made available in book form for the benefit of television 
sound operators and production staff. The book discusses the 

problems of simultaneous production of sound and picture, 
giving practical instruction in methods of overcoming them. 

There are detailed discussions of operation equipment and 

trends which will be useful to designers and manufacturers 
of sound equipment. 
1972 288 pp illustrated 0 408 70236 2 L6.00 

Video Recording 
Record and Replay Systems Gordon,White 

This book describes the principles of video recording and 

discusses the various systems which are on the market or will 
soon make an appearance. Inevitably the book is technical, 

but it is designed so that people who have an interest in the 

subject should find no difficulty in understanding the 

principles, advantages and disadvantages of the various 

systems. 
1972 216 pp illustrated 0 408 00085 6 £3.25 

Obtainable through any bookseller or from 

The Butterworth Group 
88 Kingsway, London WC2B 6AB. 
Trade counter: 4 -5 Bell Yard, WC2. 

Wireless World, January 1973 

THE LAST OF THIS 
UNBEATABLE UNREPEATABLE 

OFFER 

SHIBADEN SV700E 
2" VIDEO TAPERECORDER 

at under HALF PRICE 

All machines 
g u a r a n t e e d 

c o m p a t i b l e 

with Shibaden 700 
series video tape - 
recorders. 

ONLY £198EACH 
Also Shibaden HV24 tele -cine type cameras complete with 

remote camera control units and sync pulse generators. 

Also proprietary brands of video tape. All at colossal reductions. 

AUDIO ADVERTISING (DEPT IVS) 
43 MALDEN WAY, NEW MALDEN, SURREY 

01 -942 9635/6 

WEYRAD 
COILS AND I.F. TRANSFORMERS IN 

LARGE -SCALE PRODUCTION 

FOR RECEIVER MANUFACTURERS 

P.11 SERIES 10 mm. x 10 mm. x 14 mm. Ferrite cores 3 
Single -tuned I.F.s and Oscillator Coils. 

P.55 SERIES 12 mm. x 12 mm. x 20 mm. Ferrite cores 4 
Single -tuned I.F.s and Oscillator Coils. 

T.41 SERIES 25 mm. x 12 mm. x 20 mm. Ferrite cores 4 mm. 472 kc /s operation. 
Double -tuned 1st and 2nd I.F.s and Single -tuned 3rd I.F. complete with 
diode and by -pass capacitor. 

These ranges are available to manufacturers in versions suitable for most of the popular 
types of Transistors. The Oscillator coils can be modified to enable specific tuning capacitors 
to be used provided that bulk quantities are required. 

OUR WINDING CAPACITY NOW EXCEEDS 
50,000 ITEMS PER WEEK 

On the most up -to -date and efficient machines backed by a skilled assembly labour force 
for all types of coils and assemblies. 

WEYRAD (ELECTRONICS) LIMITED, SCHOOL ST., WEYMOUTH, DORSET 

mm. 472 kc /s operation. 

mm. 472 kc /s operation. 
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TAPE RECORDERS FOR 

RESEARCH, INDUSTRY AND 
PROFESSIONAL AUDIO 

single and multichannel 
SIMMONDS ROAD, WINCHEAP 

CANTERBURY, KENT 
0227 -68597 

WE PURCHASE 
COMPUTERS, TAPE READERS AND ANY 
SCIENTIFIC TEST EQUIPMENT. PLUGS AND 
SOCKETS, MOTORS, TRANSISTORS, 
RESISTORS, CAPACITORS, POTENTIO- 
METERS, RELAYS TRANSFORMERS ETC. 

ELECTRONIC BROKERS LTD. 
49 Pancras Road, London, N.W.1. 01 -837 7781 

HI FI AMPLIFIER BY TEXAS. 
COMPLETE DESIGNER APPROVED 

KIT (28.50 
INSTRUCTIONS, INCLUDING 

BREAKDOWN PRICE LIST 

OF PARTS 35p. 

TELERADIO ELECTRONICS 
325, FORE ST. EDMONTON, LONDON 

N.9. 01- 807 -3719 

A guide 
to the 
better care 
of LP and 
Stereo 
Records 

THE ONLY 
COMPREHENSIVE 

RANGE OF RECORD 

MAINTENANCE 

EQUIPMENT 
IN THE WORLD! 

Send P.O. 15p for 48 page 
booklet providing all necessary 
information on Record Care. 

CECIL E. WATTS LIMITED 

Darby House 
Sunbury-on- Thames, Middx. 

CASH IMMEDIATELY AVAILABLE 
for redundant and surplus stocks of 
radio, television, telephone and electronic 
equipment, or in component form such 
as meters, plugs and sockets, valves, 
transistors, semi conductors, capacitors, 
resistors, cables, copper wire, screws and 
nuts, speakers, etc. 
The larger the quantity the better we 
like it. 

BROADFIELDS & MAYCO 
DISPOSALS 

21 Lodge Lane, London, N12. 
Telephone: 01 -445 2713 01 -445 0749 

Evenings: 91 -958 7624 

SOWTER TRANSFORMERS 
for all purposes in 

SOUND RECORDING AND REPRODUCING EQUIPMENT 
We are suppliers to many well -known companies, 
studios and broadcasting authorities and were estab- 
lished in 1941. Early deliveries. Competitive prices. 
Large or small quantities. Let us quote. 

E. A. SOWTER LTD. 
Transformer Manufacturers and Designers 

7 Dedham Place, Fore Street, Ipswich 1P4 LIP 
Telephone 0473 32794 

OVERNIGHT 
Prototype Printed Circuits 

Fastest in London Area 
48 hour and Overnight Services 

Electronic & Mechanical Sub -Assembly 
Co. Ltd., Highfield House, West Kingsdown, 

Nr. Sevenoaks, Kent. 
Tel: West Kingsdown 2344 

BRAND NEW -FULL SPEC. DEVICES 
MICROCIRCUITS: 709 28p; 710 36p; 723 65p; 741 28p; 748 37p; 
SN76013N £1.24. 74 SERIES TTL: 00 16p; 02 18p; 10 16p; 
11 21p; 20111p; 30 19p; 73 41p; 74 33p; 90 72p; 92 87p. 
TRANSISTORS: 2N696 14p; 2N697 14p; 2N1813 16p; 2N1711 
15p; 2N2219 19p; 2N2904 17p; 2N2928 Sp; 2N3053 15p; 2N3055 
35p; 2N3702 10p; 2N3703 10p; 2N3704 10p; 2N3706 9p; 2N3710 
Sp; 2N3711 9p; 2N4058 12p; AC127 10p; AC128 10p; AF124 
17p; BC107 Sp; BC108 Sp; BC109 Sp; BFY51 10p; ME0401 
19p; ME1120 lip; ME4101 10P; ME6001 12p; ME6101 14p; 
ME8001 14p; MP8111 32p; 0C44 12p; 0C45 12p; 0071 12p; 
0072 12p. 
ZENERS: BZY88 5° %, SERIES Sp. 1 AMP RECTIFIERS 50V 
3;p: 100V 4p; 200V 5p; 400V 6p; 800V Sp; 800V 12p. 14 pin 
SOCKETS 12p. SOLDERCONS 2t per PIN. LED Panel 
Lamp 45p. DALO PC PEN 80p. 

Wait 5% Carbon Film Resistors 10 of one value per Sp. 
F.E.T. Op. Amp. £4.28. 10A 500V TRIAC £1.20. 

JEF ELECTRONICS (W.W.I) 
York House, 12 York Drive, Grappenhall, Warrington, 

WA4 2EJ. 
Mail Order Only. C.W.O. P & P 9p per order. OlSeas 65p. 

ZDiscounts begin at 10% for 10 +. List free. 
Money back if not satisfied. 

SYNTHESISER? 
Build your own, using 

Dewtron *PROFESSIONAL MODULES 
( *Regd. Trademark) 

VOLTAGE CONTROL amplifiers, oscil- 
lators. filters, and P- H- A -S -E. 

MAN -SIZED PATCHBOARD, no cables 

CASH SAVINGS by buying sets of 
modules, components, and keyboard. 
ALL MODULES available separately. 
Send S.A.E. fer details or 15p for full musical catalogue. 

D.E.W. Ltd., 254 Ringwood Rd., Ferndown, Dorset 

QUARTZ CRYSTAL 

1.0 -60.0 MHZ 

FAST DELIVERY 

HIGH STABILITY 

TO DEF 5271 -A 

411 

l 
TEL. HYTHE 8961 
STD CODE 042 14 

WRITE FOR 

LEAFLET AT- 1 

McKNIGHT 

CRYSTAL Co. 
SHIPYARD ESTATE 
HYTHE, 
SOUTHAMPTON 

WE PURCHASE ALL FORMS 
OF ELECTRONIC EQUIPMENT 

AND COMPONENTS, ETC. 
11111,'I' II:1I/ 1.1'9. 

7. 9. 11 Arthur Road. Reading, 
Berks. Tel: 582 605 

DIMMIT 
range of light dimmers 

* professional modules for industrial use 
on heaters, lamps, motors, etc 

* commercial modules for studio, stage 
disco and clubs, etc. 

* attractive standard wall mounting 
models for home and office, etc 

Rotary and slider control versions. 
Ratings available: 400W, 1000W, 2000W. 
Send 10p for complete catalogue and 

price list. Discount for quantities. 

YOUNG ELECTRONICS 
54 Lawford Road, London, NW5 2LN 01 -267 0201 

EXCLUSIVE OFFERS 
HIGHEST QUALITY 19" RACK 
MOUNTING CABINETS & RACKS 

CABINETS 
Our Height It idw Depth Hark Pane( 
Ref. in inches in achee in Inches Spare in Dm. Prim 
CA 7t 22 1s 70 515.00 
CB zii 22 20 7u £1800 
CC 80 24 26 71 512.50 
CD 69 21 Ia 68 £1000 
CE 82 22 24 77 £14.00 
CF 87 23 26 8t' £1250 CH 83' 24 75 £14.00 
Ca 94 24 75 513.00 
CK 8 :: 24 75 £10'00 
CL :fu 1111 ,16 4'2 
CM 19 1v 17 56 000 
CP 69 24 26 Iii £13.00 
CR 011 31; 20 £24.00 
CT 70 69 27 60 £45'00 
CU 87 26 17 - £20'00 CX 7:; 23 '24 lib £1800 
CY 59 24 24 £20'00 
CZ 64 2 26 58 514.00 DA 85 2L 26 80 £15'00 
DB 5:t 22 '22 47 £1500 
11C 64 22 '27 57 £17.00 
DE 411 '24 91 £30.00 

Alu,, Consoles. twin and mnitiwuy Cabinets. 

OPEN RACKS 
Our Height in Channel Hank Panel 
Ref. inch... Depth Spare Hau Prim 
RB 108 104 Bolte £8.00 
ED 80 s 77 24 inches £.00 
RA 72 66 Bolts £10.00 
EC 66 63 Bolte £8.00 
RE 78 7 71, Bolte £7.00 

Full details of all above on request. 

COMMERCIAL TYPE 

LATTICE STEEL 

AERIAL MASTS 
All Insets are sectional and have 
mating ends for joining to make 
up to 250 feet. for the smaller 

ea and 7 511 feet for the larger 
sizes. Details und prices below 
are for 10 font sections. All ar, 
galvanised finish. Top and bas, 
fittings are extra. 
Type A Lightweight 6" 

sides triangular £9 
Type It Medhmiweight 12' 

Hides triangular £17.50 
Type C Medinmweight 16' 

aides triangular £22 
Type D Heavyweight 22' 

sides triangular £24 
Type li Heavyweight 31' 

aides triangular £29 

Full details of all above available on request 

FREE 
40 -page list of over 1,000 different items in stock 

available -keep one by You. 

*Cawkell SO -1 Storage Oscilloscopes £135 
*Marconi TF1100 Sensitive Valve Voltmeters £350 
*Ferrograph C.F.N. DIY Double Channel 

Recordera £40 
*Ampex FR -600 7 track 1 in. Tape Recorder - 

Reproducers at transistorised £800 
*301 Mincom 14 track Tape Recorder £800 
*Maguaflu Particle Detector £80 
*Scbalmerich Electronic Carillon £400 

' *Racal MA -150 Synthesisers and Power Unit . £95 
*Adwett large Drawing Tables on fully ad- 

justable stands and fitted with Drafting 
Machines £27 

*Ampex S.E.10 Degauesers 240 v £90 
*Consolidated Sin. Degauseers £90 
*Wild Barfield Furnaces £35 
*Hell Radio Identifying Equipment £250 
*Mutaa D -609 Picture Receivers £200 
*500 Watt Auto 'Transformers £4 
*Westinghouse Rectifiers 220V SA D.C.... £12.50 
*Racal SA52 Counter Timers £85 
*Coeaor 1428 Motorised Oscilloscope Cameras £28 
*I.5.21. Stabilised Power Units from £6.50 
*Soper large Co -az Cable If in. dia per length 
*BC -1031 Panoramic Adaptors £33 
*Stabilised Power Supplies 25v. and 40v. 30A £35 
*Mairhead Laboratory Air Condensers 0.001 

m/1 £12 
*Ampex Tape Heads up to 14 tracks per track £2 
*Marconi TF -887 Standard Signal Generators 

15 H /ce /30 mica 2155 
*Rhode and Schwarz E.S.M. 300 85/300 m /o, 

V.H.F. Receivers £175 
*Factory R.F. Interference Unit. 50 amps, 

800V, AC, new £45 
*Labgear Stabilised Power Units D.4140 

.1200 v 7 m/a £35 
*Fana Microwave Attenuatora 4/1E G /mc £50 
*E.H.T. 40KV Transformers and associated 

Equipment up to 20KW available P.U.R. 
*10 foot long 8' sides Triangular Lattice Steel 

Mast Sections with mating tugs for joining 
up to 200 feet. New condition £9 

*Weston 24 -D.B. Meters -10 / +6 £2 
*Facsimile Machines 90 R.P.M. £75 
*54 inch. dia. Meteorological Balloons £1.50 
*4' New Magnetic Recording Tape made by 

E.M.I. (USA) 3800 It on N.A.B. Spools 55.50 
*Uoisetectors 10 bank 25 way full wipe es. 

new £3 
*Precision Mains Filter Units new £1.50 
..Ave Geiger Counters new 25 
*Watkins Johnson Type WI TWT Low Noise 

Amplifiera 1 to 6 G /mcs P.U.R. 
Carriage extra at coat on all above 

All goods are ex- Government dores. 

We have a large quantity of "bits and pieces" 
we cannot list- please send us your requirements 
we can probably help -all enquiries answered. 

P. HARRIS 
ORGANFORD - DORSET 

BH166ER 
BOURNEMOUTH 65051 
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TRANSFORMERS 
DOUGLAS GUARANTEED 

12 or 24 Volts 
Output V. a Amps. Ref. No. Price P. a P. 
12V x 2 250 mA x 2 MT111 C8t . .. 80'91 9p 
12V x 2 500 mA x 2 MT213 CTt .. .. 80'97 16p 
12V x 2 lA x 2 MT 71 ATI .. .. 81'48 24p 
12V x 2 2A x 2 MT 18 AT .. .. 8206 30p 
12V x 2 3A x 2 MT 70 AT .. .. 82.69 32p 
12V x 2 4A x 2 MT 108 AT .. .. 8292 34p 
12V x 2 6A x 2 MT 72 AT .. .. £333 42p 

SO volts. All tapped at 0.12.15.20 -24 -30 V. 
Output Ref. No. Price P.P. Output Ref. No. Price P.P. 
Imps £ Amps. £ 
600 mA MT 112 CTI 1.12 16p 4A MT 21 AT 3.10 40p 

IA MT 79 AT/ 1'55 29p 5A MT 51 AT 4.31 42P 
SA MT 3 AT 2.23 30p 8A MT 88 AT 0.32 50p 
3A MT 20 AT 2.64 32p l0A MT 89 AT 7.19 50p 

50 volts. All tapped at 0.19.25.33.40.50 V. 
600 mA MT 102 ATI 145 24p 3A MT 105 AT 3'91 41p 

lA MT 103 AT 2.00 92p 4A MT 106 AT 5'00 41p 
2A MT 104 AT 210 32p 6A MT 107 AT 7.47 50p 

00 Volts. All tapped at 0.24.30 -40.48.60 V. 
500 mA MT 124 ATI 1.48 30p 2A MT 127 AT 316 41p 

lA MT 126 AT 224 92p 3A MT 125 AT 4'59 41p 

AUTO -WOUND RANGE 
Power Winding tapped at Ref. No. Price P. & P. 
output 
20 VA 0.115. 210.240 MT 113 CT £0.89 lop 
76 VA MT 64 AT £1.72 30p 

150 VA 0. 116. 200. 220.240 MT 4 AT £2.15 32p 
200 VA MT 65 AT 83.00 32p 
300 VA MT 66 AT 84.00 32p 
500 VA MT 67 AT £0.04 49p 

SAFETY ISOLATORS. 1051120 V. or 200/240 V. In 105/120 
CT or 200/240 CT Out. 

VA Ref. No Price £ P.P. VA Ref. No. Price £ P.P. 
60 MT 149 AT 2.24 32p 250 MT 152 AT 221 52p 

100 MT 160 AT 273 32p 350 MT 169 AT 2.17 62p 
200 MT 151 AT 5'02 42p 500 MT 154 AT 1200 72P 

400 V. Output et 50 HZ. Ref. ITS AT Price P. a P. 
C-D Ignition system by R. M. Marston Esq. 82.30 29p 

EQUIPMENT RANGE 
Bee. Output (r.m.s.) Ret. No. Price P. a P. 

V. 200 mA MT 238 C8í £0.89 8p 
9 -0.9 V. 100 mA MT 13 C8t £0.91 8p 
12.0 -12 60 mA MT 299 CBt 80'91 Bp 
20.0 -20 30 mA MT 241 CSt £0.91 8P 
0.20 x 2 300 x 2 MT 214 CT I £1'21 16p 
0.8.9 x 2 500 mA x 2 MT 207 CT I £1'40 lop 
0.16.20 x 2 600 mA x 2 MT 205 ATI 8212 29p 
0.15.27 x 2 500 mA x 2 MT 203 AT £245 29p 
0.15 -27 x 2 lA x 2 MT 204 AT 8342 30p 
20- 12.0.12.20 700 mA (d.o.) MT 221 AT 81'11 26p 

AT indicates open universal flying with tags; CT is open II-clamp 
fixing with tags; CS is open U -clamp fixing with P.C. spills; with 
Interwlnding screen; t untapped 240V Primary; I Primary tapped 
at 210.240V; other Primaries tapped at 200.220.240V. 
Over 200 typo to stock through agents or direct. Bend for list. 
DOUGLAS ELECTRONICS INDUSTRIES LTD., (Dept. NO. 23,) 

Thames Street, LOUTH, Lino. LN11 -7AD 

PRINTED CIRCUITS 
Et ELECTRONIC EQUIPMENT 

LARGE & SMALL QUANTITIES 
FULL DESIGN Er P.T.H. 
PROTOTYPE SERVICE 
ASSEMBLIES AT REASONABLE 

' PRICES for full dotaols contact 

P O APPROVED 

K,J,BENTLEY 
& PARTNERS 

18 GREENACRES 
ROAD. OLDHAM 

Tel 061 624 0939 

¿jrampianJ 
'SERIES 7 AMPLIFIERS' 

for ultimate reliability and 
coolest running 

I A 
GRAMPIAN REPRODUCERS LIMITED 

Hanworth Trading Estate,Feltham,Middlesex. 

Telephone: 01 894 9141. 

0 

Vary the strength 
of your lighting with a 

GIS' ITCH 

The DIMMASWITCH is an attractive and efficient 
dimmer unit which fila in place of the normal light 
switch and is connected up in exactly the same way. 
The white mounting plate of the DIMMASWITCH 
matches modern electric fittings. Two models are 
available. with the bright chrome knob controlling 
up to 300w or 600w of all lights except fluorescents 
at mains voltages from 200 -250V. 50Hz. The 
DIMMASWITCH has built -in radio interference 
suppression. 
Price: 600w- £3.20. Kit form -£2.70. 

300w- £2.70. Kit form -£2.20. 
All plus 10p post and packing. 
Please send C.W.O. to:- 
DEXTER AND COMPANY 

4, ULVER HOUSE, 19 KING STREET, 

CHESTER CH1 2AH TEL: 0244-25883 
As supplied to H.M. Government Departments, 

Hospitals, Local Authorities, etc. 

WW -105 FOR FURTHER DETAILS 

TRANSFORMER LAMINATIONS enor- 
mous range in Radiometal, Mumetal and 
H.C.R., also "C" & "E" cores. Case and 
Frame assemblies. 

MULTICORE CABLE IN STOCK 
CONNECTING WIRES 
Large quantities of miniature potentiometers 
(trim pots) 20 ohm to 25K. Various makes. 
Wholesale and Export only. 

1. Black 
OFFICE: 44 GREEN LANE, HENDON, NW4 2AH 

Tel: 01 -203 1855. 01 -203 3039 

STORE: LESWIN ROAD, N.16 
Tel: 01 -249 2260 

A; Crystal 
ACCURATE 
RELIABLE 

Private enquiries, send 5p in stamps for brochure 

Q.C.C. WORKS. WELLINGTON CRESCENT, 
NEW MAI DEN, SURREY. .,- 81-82 -0334 a 2988 

A. R. SINCLAIR 
7 Flinders Close, St. Albans, Herts 

Tel: St. Albans 50614 

WE BUY ALL TYPES OF 
ELECTRICAL, ELECTRONIC 

EQUIPMENT & COMPONENTS 

Wireless World, January 1973 

POCKETCABLE STRIPPERS 
FOR FAST ACCURATE WORK 
Very useful for electricians, TV, Radio and handymen, 
the AB Engineering range of pocket strippers covers 
all cable sizes from 0".25 up to 2 o /d. Cable simply 
goes into spring loaded grip and the tool is rotated 
round cable for clean. neat separation of insulation. 
Blade is turned through 90° and the tool is pulled 
through to the end of the cable to give a lengthwise 
cui. These handy tools make the job easy and save 
time. temper and money. 

Three models are available: 
MK. 0 Capacity - to a' £3.50. 
MK. 01 Capacity to to a £4.50. 
MK. 02 Capacity ; to 2 £7.95. 

Cash with order, add 15p P & P. 

Spare Blades: MK. 0 & 01 75p. MK. 02 £1.00. 

r 
AB Engineering Company 
Apem Works, St. Albans Road, 
Watford WD24AN 
Tel. Watford 41208 & 20656 

Thanks to a bulk purchase we can offer 

BRAND NEW P.V.C. POLYESTER 

AND MYLAR RECORDING TAPES 
Manufactured by the world -famous reputable 
British tape firm, our tapes are boxed in polythene 
and have fitted leaders, etc. Their quality is as 

good as any other on the market, in no way are 
the tapes faulty and are not to be confused with 
imported, used or sub -standard tapes. 24 -hour 
despatch service. 
Should goods not meet with full approval. purchase 
price and postage will be refunded. 

Sin. 160ft. 10p Sin. 600ft. 30p 
5} i n. 900ft. 40p 7in. 1,200ft. 4Sp 
Sin. 225ft. 12 }p Sin. 500ft. 42 4p 
5 }in. 1,200ft. 50p 7in. 1,800ft. 65p 
Sin. 350ft. 22 4p Sin. 1,200ft. 60p 
5 }in. 1,800ft. 80p 7in. 2,400ft. 11.00 

Postage on all orders 7 }p 
COMPACT TAPE CASSETTES AT 

HALF PRICE 
60, 90, and 120 minutes playing time, in original 
plastic library boxes. 
MC 6045p each. MC9062;peach. MC 120 92p each 

STARMAN TAPES 
28 LINKSCROFT AVENUE, ASHFORD, 
MIDDX. Ashford 52136 

S.P. 

L.P. 

D.P. 

WW -106 FOR FURTHER DETAILS 

SOLDER WITH 
ra- ONE HAND! 

ANEXTRA hand solder feed 
fits most irons 

With reel of solder E3.7S post free, c.w.o. U.K. 
or s.a.e. leaflet ANEXTRA LTD., Chiltern Works, 
rear of 77)78 Chiltern View Road, Uxbridge, Mddx. 

MAIL ORDER 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, January 1973 

LOUDSPEAKER 

BARGAINS 
Fane Pop 100 watt 18" 8/15 ohms £1950 
Fane Pop 60 watt 15" 8/15 ohms L11.15 
Fane Pop 50 watt 12" 8/15 ohms L9.25 
Fane Pop 25/2 12" 25 watt 8 /15 ohms ES40 
Fane Pop 15 12" 10 watt 8/15 ohms E4.00 
Baker Group 25 12" 3, 8 or 15 ohms £6.60 
Baker Group 35 12" 3, 8 or 15 ohms E8-00 
Celestion PS8 for Unilex £2.35 
EMI 13 x 8, 3, 8 or 15 ohms E2.25 
EMI 13 x 8, 3, 8 or 15 ohms L2-60 
EMI 13 x 8 twin tweeter 3, 8 or 15 ohms E360 
EMI 13 x 8 type 350 15 watt 8 ohms L8.00 
Richard Allan 8" 3, 8 or 15 ohms L2.35 
Richard Allan 12" dual cone 3 or 15 ohms E250 
Fane 8" d /cone 808T B or 15 ohms E2.85 
Fane 8" d /cone, roll surround, 807T 8 or 
15 ohms £350 
Elac 9 x 5, 59RM 109 15 ohms E2.70 
Elac 9 x 5, 59RM 114 8 ohms E270 
Elac 6f" d/cone 8 ohms £225 
Elac 6f" d /cone, roll surround 8 ohms L350 
Elac 4" tweeter 8 ohms E1.50 
Crossover for above (P & P Free) L1.50 
Goodmans 8P 8 or 15 ohms £4-75 
Goodmans IOP 8 or 15 ohms ES25 
Good mans 12P 8 or 15 ohms E10.50 
Goodmans 15P 8 or 15 ohms L1700 
Goodmans 18P 8 or 15 ohms E27.00 
2 ", 2f" or 3" 80 ohms E0.65 
Philips 5" 8 ohms L1.95 
7 x 4 or 8" x 5", 3 or 8 ohms L1.50 
10" x 6" 3, 8 or 15 ohms E2-00 

FREE WITH ORDERS OVER E6 -"HiFi 
LOUDSPEAKER ENCLOSURES" BOOK 

All units guaranteed new and perfect 

Prompt despatch, P & P 25p per speaker 

Send for our free booklet "Choosing a speaker" 

WILMSLOW AUDIO 
(Dept. WW) 

10 Swan Street, Wilmslow, SK9 1H F Cheshire 

"W.W. " HI -FI KITS 
* LINSLEY HOOD 15 -20W AMPLIFIER 
July 1970 latest and ultimate design. Our kit 
personally tested and approved by the designer. 
0/P Tr's matched for spec'd performance. Metal- 
work now available ensures simple construction of 
amps. and power supply. 

* BAILEY PRE -AMP (AUG. 1971) 

Superb y engineered kit of this established low 
noise pre -amp. Uses RH & LH fibreglass PCBs 
enabling a stereo version to be built in 8 x 2f x 
23ín. or 8 X If X 5f in. Basic metalwork ex- stock. 
Especially recommended to drive 15 -20W AB amp. 

AFTER -SALES SERVICE at reasonable cost. 

REPRINTS of any "WW" article 
at 30p 
DETAILED PRICE LISTS at Sp 
Inc'g above and other designs. 

1 Inc'g pp. 
L (Stamps 

J accepted) 

*REFUND GUARANTEED ON ALL PARTS 

SPECIAL OFFER 
2N3055 30p each 4 for £ 1 

2N3054 20p each 3 for 50p 
Unmarked, Tested and Guaranteed. Post and 
packing 10p per order. Send S.A.E. for list of other 
devices. See July 1972 advert. 
PERSONAL CALLERS WELCOME -- AT OUR 

RETAIL SHOP NOW OPEN 

A.1 FACTORS 
245, North Sherwood St., 

Nottingham NG1 4EQ 
Telephone: Nottingham (0602) 46051 
Sola proprietor: Douglas de Havilland 

(10 a.m. -12 Midnight 7 days /week) 

n99 

THICK FILM CIRCUITS 
by G. V. Planer & L. S. Phillips 

E4 Postage 10p 
OPERATIONAL AMPLIFIERS 
DESIGN AND APPLICATIONS by 
Burr -Brown f720 Postage 15p 

TRANSISTOR SUBSTITUTION 
HANDBOOK No. 12 by Foulsham -Sams 
EI 40 Postage 10p 

DIGITAL LOGIC BASIC THEORY 
AND PRACTICE by J. H. Smith f1.50 

Postage 10p 

SCR MANUAL by GENERAL ELECTRIC f 1.55 Postage 12p 

THE HANDBOOK OF BASIC 
ELECTRONIC EQUIPMENT by W. 
Oliver E1.75 Postage lop 
VIDEO RECORDING by G. White 
f3-25 Postage 15p 

TRANSISTORIZED RADIO 
CONTROL FOR MODELS by D. W. 
Aldridge L2.50 Postage lop 

RADIO AND ELECTRONIC LAB- 
ORATORY HANDBOOK by M. G. 
Scroggie L4.75 Postage 25p 

THE MAZDA BOOK OF PAL 
RECEIVER SERVICING by D. J. Seal 
E3.50 Postage 20p 

HANDBOOK OF MICROWAVE 
TECHNIQUES AND EQUIPMENT 
by Harry E. Thomas E9 Postage 20p 

THE MODERN BOOK CO. 
SPECIALISTS IN SCIENTIFIC 

& TECHNICAL BOOKS 

19 -21 PRAED STREET, 
LONDON, W2 1NP 

Phone 723 4185 
Closed Sat. 1 p.m. 

CLASSIFIED ADVERTISEMENTS 

Use this Form for your Sales and Wants 
To "Wireless World" Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E.I 

PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 

Rate: S0p (I0 / -) PER LINE. Average seven words per 
line. Minimum two lines. 

Name and address to be included in charge if used 
in advertisement. 

s Box No. Allow two words plus 2Sp (5 / -). 

Cheques etc., payable to " Wireless World" and 
crossed " & Co." 
Press Day January 19, 1973 for February, 1973 issue. 

NAME 

ADDRESS 

REMITTANCE VALUE ENCLOSED 

Please write in block letters with ball pen or pencil. CLASSIFICATION NUMBER OF INSERTIONS 
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MANUALS AVAILABLE 
MARCONI SOLARTRON COSSOR TEKTRONIX TELEQUIPMENT MARCONI SOLARTRON COSSOR TEKTRONIX TELEQUIPMENT 

TF329G AS51B 339 422 S31 TF1041 CT438 TC1A VENNER 0160 

TF801B AS517 1035 511AD S32A TF1100 CD523S.2 12 TSA3436 1684 

TF8018/3/S ASW51A 1049 515A D43 TF1101, AD557 TC2A TSA3334/3 HEWLETT PACKARD 

TF801D SRS151&151A E.M.I. 524AD WAYNEKERR TF1104/1 CD711S 01 RADIVET 200CD 

TF867A SRS152&152A WM2 531 8221 TF1300 CD814 D2 211 130A 

TF888A VF252 WM8 541 41121 TF1345/2 00910 J RACAL BC221 

TF885 C0548 WM16 541A-B B521 C01014 AIRMEC SA28 HARTLEY 13A 

TF888A 0300 ADVANCE 555 FURZEHILL CD101B 701 SA33 

This is only a small example of the manuals we have in stock. S.A.E. with your enquiries - we may be able to help. 

cHn.TMEAO LTD 
7 -9 ARTHUR ROAD, READING, BERKS. (rear Tech. College) Tel.: Reading 582605 

INDEX TO ADVERTISERS 
Appointments Vacant Advertisements appear on pages 88 -95 

Al Factors 99 

A.B. Engineering 98 
Acoustical Mfg. Co. Ltd. 2 
Adcola Products Ltd. 16 

AEI Semiconductors Ltd. 43 

Aerialite Aerials Ltd. 36 
A.K.G. Equipment Ltd. 37 

Ancom Ltd. 78 
Anders Electronics Ltd. 19, 27 

Anextra Ltd. 98 

Audio Advertising 96 

Audis B. B. Ltd. 9 
Avo Ltd. 48 

Barrie Electronics 75 

Beam, J. Eng. 47 
Bentley Acoustic 72 
Bentley, K. J., & Partners Ltd. 98 
B.I.E T 13 
Bi -Pak Semiconductors 60, 61 

Bi -Pre Pak Ltd. 64 
Bird Electronic Ltd. 42 
Black, J. 98 
Bradley, G. & E. Ltd. Cover 
Bull, J. (Electrical) Ltd. 63 
Bumdept Electronics (E.R.) Ltd. 3 

Canadian Marconi Co. 17 
Cavern Electronics 43 
Chiltmead Ltd. 65, 70, 85; 97, 100 
Colomor (Electronics) Ltd. 86 
Crichton, John 72 
Cryslon Electronics Ltd. 38 
C.T. Electronics Ltd. 59 

Danavox (G.B.) Ltd. 5 
Data Laboratories 32 
Deimos Ltd. 97 
Dexter & Co. 98 
D.E.W. Ltd. 97 
Dixons Technical CCTV Ltd. 38 
Douglas Electronic Industries Ltd. 98 

Eddystone Radio Ltd. 27 
Edgington, John, Ltd. 43 
Electrolube 34 
Electronic and Mechanical Sub -Assembly Co. Ltd 97 
Electronic Brokers 40, 41, 74, 97 
Electronic Design Assoc. 73 
Electroplan 58 
Electrovalue 84 
English Electric Valve Co. Ltd. 46 
Erie Electronics Ltd. 20, 21 

Farrell Instruments Ltd. 28 
Ferranti Ltd. 30 
Fi -Comp Electronics 71 
Future Film Developments 26 

Gardners Transformers Ltd. 51 

Goodmans Loudspeakers Ltd. 22 
Grampian Reproducers Ltd. 98 

Harris Electronics (London) Ltd. 42 
Harris, P. 97 
Hart Electronics 72 

Hatfield Instruments Ltd. 28 
Heath (Gloucester) Ltd. 15 

Henrys Radio Ltd. 62 
Henson, R., Ltd. 97 

I.C.S. Ltd. 43 
I.L.P. Electronics Ltd. 79 
I.M.O. Precision Controls Ltd. 33 
Integrex Ltd. 58 

J.E.F. Electronics 97 
Jermyn Industries 16, 31 

Langres Supplies 71 
Lasky's Radio Ltd. 76 
Ledon Instruments Ltd. 25 
Levell Electronics Ltd. 1 

Light Soldering Developments Ltd. 7 
Limrose Electronics Ltd. 36 
Lindair (Electro- Tech.) Ltd. 82 
Linstead Electronics 25 
Lock, A. M., Ltd. 77 

Macfarlane, W. & B. 77 
Macinnes Laboratories Ltd. 18 
Marconi Ltd. Cover ii 
Marshall, A., & Sons (London) Ltd. 83 
McKnight Crystal Co. 97 
MacLennan Eng. Ltd. 39 
Mills, W. 66, 67 
Milward, G. F. 69 
Modern Book Co. 99 
Modem Engineering & Technology Ltd. 26, 34 
Moore Reed & Co. Ltd. 41 
M.O. Valves 25, 30 
Mullard Ltd. 10, 11 

Mullard (Tech. Press) Ltd. 38 
Multitore Solders Ltd. Cover iv 
Myall, W. H. 71 

Pattrick & Kinnie 
Powertran Electronics 

Racal Amplivox Ltd. 
Radiomasts Ltd. 
Rank Audio Visual 
Rastra Electronics 
Rola Celestion Ltd. 
R.S.C. Hi -Fi Centres Ltd. 

Salford Electrical Insts. Ltd. 
Sayrosa Engineers Ltd. 
Samsons (Electronics) Ltd. 
Scott, James (Electrical Eng.) Ltd. 
Service Trading Co. 
Servo & Electronic Sales Ltd. 
Shibaden (U.K.) Ltd. 
Shure Electronics Ltd. 
Sinclair A.R. 
Sinclair Radionics Ltd. 
S.M.E. Ltd. 
Smith, G. W. (Radio) Ltd 
Sonax Electronics 
Sowter, E. A. 
Special Product Distributors Ltd. 
Starman Tapes 
Strumech Eng. Ltd. 
Sugden, J. E., Ltd. 

23 
48 
32 
81 
24 
75 

22 
24 
78 
39 
80 
74 
18 
49 
98 

52, 53 
12 

54, 55, 56, 57 
77 
97 
42 
98 
42 
34 

24 
29, 44 

68 
97 

6 
8 

36 
27 

34 

26 
30 
73 
4 

97 

97 
35, 50 

78 
58 
76 
96 
13 

76 
99 

14, 87 

Taylor Electrical Instruments Ltd. 
Tektronix (U.K.) Ltd. 
Teleprinter Equipment Ltd. 
Teleradio. The, Co. (Edmonton) Ltd 
Teonex Ltd. 
Thorn Radio Valves and Tubes Ltd. 
Toyo Communication Equipment 
Trannies 

Unaohm-Start 

Valradio Ltd. 
Vero Electronics 
Vitavox Ltd. 
Vortexion Ltd. 

Young Electronics 

Watts, Cecil E., Ltd. 
Wayne Kerr, The, Co. Ltd. 
Western Electronics (U.K.) Ltd. 
West Hyde Developments Ltd. 
West London Direct Supplies 
Weyrad (Electronics) Ltd. 

66 Whiteley Electrical Radio Co. Ltd. 
Wilkinson, L. (Croydon) Ltd. 
Wilmslow Audio 

73 

Quality Electronics Ltd. 26 
Quartz Crystal Co. Ltd. 98 Z. & I. Aero Services Ltd. 

Printed in Groat Britain by Southwark Offset, 26 Lavington Street, London, S.E.l, and Published by the Proprietor., I.P.C. ELScrarcALELacraocro Paces LTD., Dorset House, Stamford St., London, 8E1 SLIT telephone 
01.261 8000. Wireless World can be obtained abroad from the following: AD,TaALIA and New ZEALAND: Gordon a Goteh Ltd. Irma: A. H. Wheeler a Co. CANADA: The Wm. Dawson Subscription'Service, Ltd.: 
Gordon & Gotch Ltd. SOUTH AesucA: Central News Agency Ltd.: William Dawson & Bone (S.A.) Ltd. UNITED STANDS: Eastern News Co., 806 West 11th Street, New York 14. CONDITIONS OF SALE AND 
SUPPLY. This periodical ie sold subject to the following conditions namely that It shall not without the written consent of the publishers first given be lent resold, hired out or otherwise disposed of by way of Trade 
at a price In excess of the recommended maalmum pride shown on the cover, and that it shall not be lent, resold, bleed out or otherwise disposed of in mutilated condition or in any unauthorised cover by way of Trade 
or affixed to or ea part of any publication or advertising, literary or pictorial matter whatsoever. 
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Save time and money 
In the front is the Bradley 192 
oscilloscope calibrator. It costs £495 
in the UK and gives you fast rise 

pulses, with a 1 nanosecond edge 

and a very clean square top. These are 

available in p.r.f. over the range 1µs 

to 1s for checking basic amplifier 
response. Another feature of the 192 
is the ergonomically designed push 
button switch layout and a 50 /60Hz 
sinewave output to allow you to 
check trigger circuits at line 
frequencies. 

Backing it up, the Bradley 156 which 
gives pulses with 3 nanosecond rise 

time on the leading edge and at a 

fixed p.r.f. of 1 M Hz. But the 156 costs 
only £300 in the UK, so, although 
you lose a little capability, you save a 

lot of money. 

For Y amplifier calibration, both 
provide DC voltages and 1 kHz square 
waves over the range of 301íV to 
200V. 

For timebase calibration, both have a 

wide range crystal- controlled time 
mark generator providing accurate 
time pulses over the range 10 

nanoseconds to 5 seconds in 1, 2, 5 

sequence. 

Both include the unique Bradley 
feature of allowing percentage error 
for both amplitude and time, to be 

read directly on a meter without the 
need for any calculation. 

electronics 
All Bradley instruments can be supplied 
with a British Calibration Service Certificate 
from our own B.C.S. 
approved standards laboratory. 

WW-002 FOR FURTHER DETAILS 

G & E BRADLEY LIMITED 
Electral House, Neasden Lane, 
London NW101 RR 
Tel : 01-450 7811 Telex : 25583 
A Lucas Company 
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The life and efficiency of any piece of electronic 
equipment can rest entirely on the solder used in its 
assembly. That is why for utmost reliability leading 
electronic manufacturers in the USA and in 106 other 
countries throughout the world insist on using Ersin 
Multicore Solder. Its the solder they have depended on 
for consistent high quality for more than 30 years. 

If you are not already using Ersin Multicore Solder it 
must be to your advantage to investigate the wide range 
of Specifications which are available. Besides achieving 
better joints - always - your labour costs will be reduced 
and subsequently savings in overall costs of solder may be 
possible. 

There are well over 1,000 Specifications, made to all 
International Standards to choose from, and here are just 
a few of the special solders that we manufacture: 

Savbit Alloy_ A copper loaded alloy to reduce copper 
absorption from copper wires and copper laminate when 
soldering and also reduces the wear of copper soldering 
iron bits. 

High Melting Point Solder (H.M.P.) - Melting 
temperature liquidus 301 °C for special applications 
where above average heat is experienced. 

Low Melting Point Solder (L.M.P.) -for soldering 
ceramics or silver coated surfaces. Melting temperature 
liquidus 179 °C. 

Tin Lead Cadmium (T.L.C.) - special low melting 
point solder. Melting temperature liquidus 145 °C. 

Ultra Fine Gauges- for soldering miniature compo- 
nents and assemblies. In all standard wire gauges to 
34 s.w.g. (0.23mm) in most alloys. 

Solder Pre -forms - include solder tape, rings, 
washers, pellets. Cored or solid. Available in a wide range 
of specifications. 

Solder Cream -for special applications. 
For mass assembly of printed circuit boards EXTRUSOL 

High Purity extruded solder for solder baths and pots. 
Compatible range of printed circuit chemicals and 

fluxes: 
PC 2 Multicore Tarnish Remover 
PC 90 Multicore Peeloff Solder Resist 
PC 41 Multicore Anti - Oxidant Solder Cover 
PC 80 Multicore Solvent Cleaner 
PC 10A Multicore Activated Surface Preservative 
PC 52 Multicore Protective Coating 

and seven standard Multicore liquid fluxes available in 
one and 45 gallon containers. 

Write for Technical Bulletins, on your Company's 
letterhead, for products which interest you to: 

Multicore Solders Ltd. 
Maylands Avenue, 
Hemel Hempstead, Hertfordshire, HP2 7.EP 

Tel : Hemel Hempstead 3636 Telex : 82363 

Why have leading 
USA manufacturers specified 
British made Ersin Multicore 
solder for almost 30 years? 

www.americanradiohistory.com

www.americanradiohistory.com

