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Think of what youd pay for a
Digital Frequency Counter and
a Modulation Meter capable
of testing, mobile radio both in

. 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 x1 and x1000
ranges allows measurements up to
seven digits to SI2ZMHz. In addition
a x10 facility increases the resolution
to 10Hz. Crystal stability is +1
x10~7. Battery operated with a
built-in charger. Weight: 6% Ib.
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 959 at carrier
frequencies up to 225MHz. Battery

or mains operated - built-in charger.

Weight 13 Ib. Supplied with mains
lead and various optional extras.

WW—001 FOR FURTHER DETAILS
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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.

MARCONI INSTRUMENTS LIMITED
Longacres, St. Albans, Herts, England.

Tel: St. Albans 59292 Telex: 23350
A GEC-Marconi Electronics Company
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LOW COST
RC OSCILLATORS
1Hz TO 1MHz

TRANSISTOR
' 000 (5 00

DECADE OSCHLATOR TYPE 1Gass

= ey -
Hhors gy

JADE W% £103 ANG

M‘!! Lo Sey Qutrur

DIGITAL

ANALOGUE

FREQUENCY 1Hzto TMHz in 12 ranges. Acc. + 2% FREQUENCY 0.2Hzto 1.22MHz on four decade
+0.03Hz. controls.

SINE OUTPUT 7Vr.m.s.downto <200uV with Rs ACCURACY +0.02Hz below 6Hz
= 600Q +0.3% from 6Hz to 100kHz

DISTORTION <0.1%to 5V, «<0.2% at 7V from 10Hz 1% from 100 kHz to 300 kHz
to 100kHz. +3% above 300 kHz.

SQUARE OUTPUT 7V peak downto «<200uV. Rise time SINE OUTPUT 5V r.m.s.down to 30uV with Rs=600Q
<150nS. DISTORTION <0.15% from 15Hzto 15 kHz.

SYNC. OUTPUT > 1V r.m.s. sine in phase with output. «<0.5% at 1.5Hzand 150kHz.

SYNC. INPUT +1% freq. lock range pervoltr.m.s. METER SCALES 2 Expanded voltage & —2/+4+4dBm.
input. SIZE & WEIGHT 7" highx 101" wide x 7" deep. 12 Ibs.

METER SCALES 0/2V,0/7V & —14/+6dBm.on

TG200M & DM only. TG66B TG66A
SIZE & WEIGHT 7" highx 103" x 51" deep. 10 Ibs.
TG200 TG200D TG200M TG200DM £120 £150
Batteries only. Mains unit &

batteries incl.

f42 £45 £52 £h5

Sine O/P Sine & Sq. O/P. Sine O/P Sine & $q.0/P
+ maeter. + meter.

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.

‘ , High ] .
LEVELL ELECTRONICS LTD. ¥"57 Si5oasiansse ™™ °°°
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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

n.umbers reasons for this.

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. ww
Acoustical Manufacturing Co. Ltd., Huntingdon, Tel: (0480) 2561. QUAD is a Registered Trade Mark.

WW—005 FOR FURTHER DETAILS
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BURNDEPT HAVE PLANS
TO SPEED UP A BUSINESS
ON THE MOVE

Burndept commu-
nication systems will
give any business a move on.
Firstly, Burndept have

the planning skill.
With 50 years' experience in
radio communications, they'll plan
asystem 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-telephane is a
complete UHF transmitter/receiver suitable for
lorries, cars, cranes and fork Iift 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.

T
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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

5 WAY-SQ/70W.
VORTEXHON o

o

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-IN4-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 2-30/602 balanced line microphones,
I-HiZ gram input and l-auxiliary input followed by bass and treble
controls. 100 volt balanced line output or 5/15Q and100 volt kine.

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 1s here combined with a 4 channel F.E.T.
Mixer, 2-30/60£2 balanced microphone inputs, 1-HiZ gram input and
l-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 mode! 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 ¢/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.

VORTEXION LIMITED,

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

257-263 The Broadway, Wimbledon, S.W.19 1SF

Telegrams: “Vortexion, London S.W.19"
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cZ2.S of researxrch...

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

DANASOUND
HEADSETS

Specified
by the
Experts

Alternative Impedances
and Frequency Ranges
Available;

(20-18000 HZ or 100-3200 HZ)

|

DANAVOX (GT.BRITAIN) LTD

‘Broadlands’, Bagshot Road. Sunninghill,
Ascot, Berks.

Please send your brochure of the new DANASOUND

OTHER DANAVOX PRODUCTS HEADSETS.

STETOCLIP HEADSETS

DICTATING MACHINE HEADSETS
HOSPITAL PATIENTS HEADSETS
EARPHONES (INDUSTRIAL & HEARING AID)
EARPHONE LEADS

JACK PLUGS/SOCKETS

SUB-MINIATURE SWITCHES

FOOT SWITCHES

MICROPHONE CAPSULES

NAME

COMPANY

ADDRESS

|
|
i
b
]
POSITION I
i
i
I
I

DANAVOX (GT.BRITAIN)LTD

Electro-Acoustic Components and Hearing Aids
‘BROADLANDS’, BAGSHOT ROAD, SUNNINGHILL,ASCOT, BERKS.

TEL. 0990 23732/6 TELEX: 84584

BISIQIS\V(®) ¢

INTERNATIONAL

WW—008 FOR FURTHER DETAILS
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Teonex are
better known abroad...
because we don’t sell
in the U.K.

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

Teonex offers more than 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

nnnnnnnnnnnnn

TEONEX
eLecTroNic vALVES + semi conouctors 1| fOr Teonexport Only

WW—009 FOR FURTHER DETAILS
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TOTAL CAPABILITY
IN SOLDERING

New CONQUEROR Lightweight
Iron & Spring Stand.

ETC/1 Electronically Temperature
Controlled System

LITESOLD High ADAMIN

Quality Soldering Ultra Miniature
Irons, 10w to 60w. Irons, 8w to 24w.

D.I.L. 1.C.
De-Soldering Suction
Head De-Soldering
attachment.

Pliers

Soldering Aids Cutters

Tweezers

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

LIGHTSOLDERING DEVELOPMENTS LTD.

28 Sydenham Road, Croydon CR9 2LL
Tel:- 01-688 8589 & 4559

WW-—010 FOR FURTHER DETAILS
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ARE EXHAUSTED.

ervicemen-you keep asking forit!

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 & P.

Middlesex EN3 7NS.
Telephone: 01-804 1201

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, |
THORN

MPT10
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SOUND SYSTEMS AND ELECTRONICS
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OO
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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.

. MANUFACTURERS OF  AUDIX BB LIMITED
al_-l IX SOUND SYSTEMS AND ~ STANSTED - ESSEX
ELECTRONICS TELEPHONE: STANSTED 3132/3437 (STD 027-971)

WW—012 FOR FURTHER DETAILS
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o ¢ Mullard has builtat
B ‘ " | i ..built a new plant solely to
g Sy, produce colour television
! picture tubes.

! A - vore ___F This £10 million purpase
1 y — built factory in Durham, the

P
TR
—
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colour TV goes on growing
Durham to help you meetit...

most modernin the world, transmission standards,
peforms cllthe stagesinthe  helping setmakers to offer
manufacture of colourtubes,  viewers a superb picture
from the delicate assembly frem the finest sets.
oftube gunstothe laying of Withits square corners,
overone million phosphor fletfaceplate, constant
dots on the screen, making colour registration and high
use of glass frem Mullard's light output, ColourScreen
own glass factory at is not only the best, but will
Simonstone. continueto be the biggest
Mullard ColourScreen selling home produced tube.

tubes are designed for British ~ 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
ColourScreentubes ahead
of schedule and will further
increase its output in the
months to come.

Helping you meet the
huge demand for the finest
colour TV sets in the world.

M 20B
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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 3009/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.

Wireless World, January 1973

=S 0I=

The best pick-up arm.in the world

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

WW-—014 FOR FURTHER DETAILS
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meeting

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. QOur 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?

CABINET MAKING

PLASTICS MOULDING

Whiteley

versatility...

ELECTRONIC & ELECTRICAL DESIGN

ENCAPSULATION

PRODUCTION CAPABILITY

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

The B.ILE.T. guide to success
should be read by every ambitious engineer.

al3

Do you want promotion, a better job, higher
pay ? “New Opportunities” shows you how to
get them through a low-cost B.L.LE.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.

CHOOSEANEW FUTURENOW!

MECHANICAL
A.M.S.E. (Mech)
C & G Eng. Crafts
C & G Fabrication
DieselEng.
Inst. Eng. & Tech.
Inst. Motor Ind.
Maintenance Eng.
Mechahical Eng.
Sheet Metal Work
Welding
ELECTRICAL &
ELECTRONIC
A.M.S.E.(Elec.)
C& GElec. Eng.
C &G Elec. Inst.
C&GElec. Tech.
Computer Elec.
Electronic Eng.
Electrical Eng.
Install. & Wiring
MANAGEMENT &
PROOUCTION
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.ILE.D.

Electrical
Draughtsmanship

Gen.
Draughtsmanship

Jig & Tool Design

Technical Drawing

RADIO & TELE-
COMMUNICATIONS
C & G Radio/TV/
Electronics
C & G Telecomm.
Technicians
Prac. Radio & Elec.
(with kit)
Radio Amateurs

xam.
Radio Servicing &
Repairs
Transistor Course
TV Main. & Serv.

AUTO & AERO

Aero Eng.

AMIMIL

A.R.B. Cert.

Auto Engineering

Auto Repair

C & GAutoEng.

Garage
Management

MAA/IMI Diploma

Motor Vehicle

Mechanics

CONSTRUCTIONAL
AM.S.E. (Civil)
Architecture

Building
Carpentry & Joinery
Cwvil & 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.
Council of 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!

I NAME I
BLOCK CAPITALS PLEASE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

ALDERMASTON COURT
READING RG7 4PF

To B.L.E.T. Dept.8D 73
Aldermaston Court
Reading RG7 4PF
Please send me
BlET details of your courses in:

ADDRESS

SUBJECT OF INTEREST ... AGE

I iccredited by the Council for the Accreditation of Correspondence Colleges.

(SN BN NN NN BN SN S SN S
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Z & | AERO SERVICES LTD.,

SOLE DISTRIBUTORS OF MASHPRIBOINTORG (USSR)
OFFER THE FOLLOWING EQUIPMENT IN THE UNITED KINGDOM:

OSCILLOSCOPES
. Single beam C1-5, T0MHz
inexpensive instrument
. Double beam C1-16 5MHz
. Single beam C1-19 1MHz
(D.C.) oscilloscope with
long afterglow screen
. Single beam C1-37 1MHz
(D.C.) storage oscilloscope
. Wide band C1-54 (20
MHz) oscilloscope
. Solid State C1-49 5MHz
oscilloscope

PEN RECORDERS

4.

1.H320-1 High speed 2 H320-3 High speed 3. H390 Multi-range AC/DC 4. H352 Portable single 5. H30 10-channel event 6.H3100 single channel
single channel three channel Recorder channel 1maA. recorder miniature 1mA recorder

SIX DECADE 0.02 CLASS ACCURACY
RESISTANCE BOX TYPE P236
SUB-STANDARD MULTI-RANGE
AC/DC VOLTMETER

. 6 decades 0.1-1-10-100-
Mirror scale 175mm long.
Knife edge pointer. 1000-10.000£.

48 ranges from 75mV to 750V and Rogntenminalsiensble thelzox

from 300 A to 7.5A. tg pe used also as a potential

Accuracy 0.5% DC: 1% AC. divider.

Transistorized relay protects move- Rated power 0.25W per step

ment and circuits. with full accuracy or 1.00W

Push button range selection. per step with reduced
£49 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.

FULL SERVICING FACILITIES
Z & | AERO SERVICES LTD.

4aA WESTBOURNE GROVE, LONDON W.2
Tel: 727-5641 Telex 261306

WW-—017 FOR FURTHER DETAILS
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Gatalogue

*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. It's the biggest Audio/
Instrument kit catalogue in the U.X. 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, TunerjAmplifiers,

Tuners and Loudspeakers ~there’s even a Battery Want to know more?
Charger.

You name it, Heathkit can supply. What's Mail the coupon for a FREE CATALOGUE.

more, you can build everything yourself. Heath Dor’tforget. .. This includes
help you each step of the way. Simply follow the Instruments and low-cost Testers.
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 cf 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.

IP-18

Why not visit your Heathkit Electronics Please send me the FREE Heathkit catalogue

Centres . .. and see our Instruments and Testers. I NEme
London 233 Tottenham Court Road. Telephone : 01 636 7349 4
Open hours: Monday . Saturday 9-6.00 p.m. I AAAEESS! a0 . gamerma i s gt AL A e P e Y i I
Birmingham 17-18 St. Martin's House, Bull Ring.

Telephone 021 643 4386 Open hours:Friday - Saturday 10-5.30 p.m. I

Gloucester Cole Avenue Roundabout, Bristol Road. e HEATH (Gloucester) Ltd.,
Telephone 045229451 Open hours : Monday - Friday 9-5.00 p.m Dept. WW 01 /73

Saturday 9-12.30 p.m. ' L Sl Cloucester GL2 6EE

[ = ) ——— L] - a—
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ELECTRICAL SOLDERING
INSTRUMENTS ARE USED
IN INDUSTRY TODAY

OPERATING ADURS AYEARTO WORLD WIDE AFETY STANDARDS
Are you among our

Zisatisfied clients

AOCOLA PRODUCTS LTD. ADCOLA HOUSE GAUDEN ROAD LONDON, SW4 6LH TELEPHONE: 01-622-0291/3 TELEX-AOCOLA LONOON 21851
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The Linsley Hood Stereo Hi-Fi- Amplifier.

So advanced its not yet made.

Years of experimental design have gone So if you are serious about Hi-Fiand want ~ We are offering all the semiconductors
into this unique direct-coupled Stereo pre-  the best amplifier in the world you're going  (inc. power supply), glass fibre p.c. boards
amp and power amplifier. And contrary to  to have to build it yourself. And obviously ready drilled (all same size and stackable),
usual practice the circuit and component  the components you use must bethe best all the capacitors including the new

layout (critical for low hum levels) has been available. Manufacturers rejects, seconds, tantalum typesand electrolytics, all to true
made public instead of being sold to one of oranything bought from a dubious source  Hi-Fi standards and all fully-approved by

the commercial companies. are just not good enough. the designer for £29.75 for the 30 watt
version and £36.30 for the 50 watt version.
Specification Amplifier = 7|To Jermyn Industries, Vestry Estate
Low distortion, wide & L Gr “Sevenoaks Kent,
bandwidth, DC coupled. | | X oy Lo
%agr%?)vzgt‘ts per Ejm' ’. l 4 . I
Pre-amplifier channel UQ\ dJi1] u 148 [lenclose
Input selector: TH.D [ ; “""' = &= Icheque/postalorderforaﬁ
Mag p.u. Ceramic p.u.  <0.01% atail power | & Y 00000 0y for [J Kits [] wattoutput
100KQ 470KQ levels below clipping EAtied
- Mode selector: Bandwidth: §

Stereo. Reversed 3Hz - 40KHz £:0.5dB

Stereo. Mono LH only. IM distortion:
Mono RH only. Mono <0.05% (70Hz -+ TKHz

A
JNWW |Address

|

|

|

l

|

1] - \ I
11’% : ;5 !||Name |
|

[

|

|

|

|

both channels. 50W)

Piter seloctor Unconditionally stable,

7KHz 10KHz 14KH;z S/C protected. I
Twin volume controls i i [
Filter 'stope' control Full constructional i

Treble details appear in \ |
Bass November, December, i 1 y 3

Balance January and February (ij mﬂ mﬂmmﬁﬂ(mm 80 0 0000 ;5 i |
Separate outputs for 1973 issues of Hi-Fi i Sk
amplifier or tape News. Reprints of each

recorder are included in the Kits. JJEBM_Y__N _ . _"_'wil
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DIGITAL
MIGROWAVE
GOMMUNIGATION
ofo[EMD

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.

CANADIAN M ARCONI COMPANY

TELECOMMUNICATIONS DIVISION - 2442 TRENTON AVE., MCNTREAL 301, P.Q., CANADA
TEL.: (514) 343-3411, TELEX NO. 05-267563, TWX NO. 610-421-3564, CABLE: ARCON MONTREAL
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NOW IT°S THE AMCRON DC 300

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 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 ahms.

+ 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 ochms.

less than 0.1% from 0.01 watts to 160 watts RMS into
8 ohms per ch.

POWER RESPONSE

THD
I.M. DISTORTION

HUM & NOISE 100 dB below 150 watts RMS into 8 ohms per ch.
£360 AM CRON DC300 DAMPING FACTOR Greater than 200 up to 1KHz.
T\N PROTECTION against short or open circuit and mis-matching.
0 CHANNEL POWER AMP” FIER INPUT SENSITIVITY 1.7V + 2% at 10 KHz for 150 watts RMS into 8 ohms.
Eminently suitable for P.A. operation. laboratory and other precision controiled SIZE 19" x 7" high x 94" deep with front panet. suitable for

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 1.C. 160,

Requests for fuller information invited

rack mounting.

LEAFLET WITH FULLER DETAILS ON APPLICATION

MACINNES LABORATORIES LTD. STONHAM, STOWMARKET. 1P14 5LB
Telephone Stonham (044 971) 486.
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SHIBADEN'S NEW
COLOUR VIDED
TAPE RECORDER

ForClear and Sharp Colour|
Reproduction with Variable
Slow and Still Capability

This new unit conforming to the new
E.l.A J.standard the SV-620
produces really beautiful high
fidelity colour pictures using a very
efficient video head with a newly
developed HPC ferrite.

This new unit offers a pre-eminent

it has a horizontal resolution of 240

stability and functional performance:

lines and video signal-to-noise ratio
of 40dB minimum (black and white)
and has facilities for variable slow

motion and still picture in full colour.

Switchable PAL-SECAM and also gm ™

fully compatible with the SV-610
black and white recorder.

The SV-620isideal forany
application where top level

Write today for fully illustrated literature to :

5”[”‘”[/'/ (Y K. ) lIMIT[ﬂ Lodge House Lodge Road Hendon

BROADCAST & CCTV EGUIPMENT MANUFACTURERS NW4 4DQ. Telephone: 01-203 42426

' loss of colou G '
s dits. Designate '
1 ensures trouble freeeent

information and education are
essential with a playing time of 76

minutes. - __b.‘__.“
- wm = ailable
edit version no W avm edits

Full co\our ert and assembly 1

This new Ut a\\owsr\nssmp\ automatic tracking

the SV -
1 specmcat\ons are l -

e o ==

(smemaoen

Ty
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REGAL RANGE

B New 100° arc high quality meters
at low prices.

B Rugged taut band construction
— pivot and jewel available to order

B Sensitivities to 10 LA

B Very competitively priced for
OEM quantities

SR R S

RIDERS

B 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

Anders provide what is probably the largest Popular models and ranges are stocked in depth
range of meters available from a single source while a specially equipped instrument depart-
in Europe: MC/MI, dynamometer, vibrating ment enables swift production of non-standard
reed, electrostatic, etc. in over 100 case styles ranges and scales, to suit individual customer
and sizes, a few of which are shown below. requirements, in large or small quantities.

Vulcan Moving lron. 4
models, 1-57, 1-87, 2-77,
3-77 scales. Voltmeters,
ammeters and motor
starting meters.

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

Crescent Long Scale 180",
3 models, 47, 57, 6-25”
scales. DC moving coil
and AC moving coil
rectified. Clear plastic.

Stafford Long Scale 240
6 models, 3-5"—11:5”

Kestrel Clear Front. 7
models, 1-3"—5-25"

Profile 350 edgewise
4-37 scale.

Lancaster Long Scale
240 . 2 models, 47, 5-5”

scales. DC moving coil,
AC moving coil rectified,
AC moving iron.

DC moving coil and AC
moving coil rectified.
Horizontal or vertical
mounting.

scales. DC moving coil,
AC moving coil rectified,
AC moving iron. Also 98
scale.

scales. DC moving coil
and AC moving caoil
rectified.

nnnEHs ElEtmnnlts llm"En 48/56 Bayham Place, Bayham Street, London, N.W.1. Telephone 01-387 9092.

Manufacturers and distributors of Electrical Measuring 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.1.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
. Bass unit 204 mm (8ins) diameter.
. Dome HF radiator 25.4 mm (1 in) diameter.
. Port tube.
. Crossover panel with colour coded leads.
. Terminal board.
. Foam gasket.
. 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 4,000 Hz

|Goodmans §

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

To: Goodmans Loudspeakers Ltd.
Downley Rd., Havant. Hampshire,

Goodmans

SO|| Son'ng Please send me free leaflets on Constructors’

nd rea l - equipment and the name of my Goodmans
dealer.

Name

Address -

wwe

WW—026 FOR FURTHER DETAILS

Wireless World, January 1973

'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 ?, ol
ohms per volt d.c. and a.c. respectively. k\// - = \
Third, high voltage probes. These \

extend the range to 25 or 30kV d.c. ; N

Little wonder the Minitest is preferred! 12 1

| minitest

SALFORD ELECTRICAL
INSTRUMENTS LTD [
Peel Works, Barton Lane. Eccles. They
Manchester M30 OHL

Telephone 061-789 5081 Telex 667711
A Member Company of GEC Electrical
Components Ltd.

(sx1
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| Amplivox Minilite. ‘
/"Untouched by human ear

F & New Minilite weighs a mere 50g.Yet it combines maximum

¢ operating efficiency with absolute wearer comfort.

r7 With Minilite, Amplivox have avoided the problems of the old !
J § fashionedearpluginsertsthrough ingenious useofan adjustable \
earpiece. An acoustic tubewith sibilant filterreplacesthe 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
gﬂ 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 headset of the 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, Wambley, Middx., England.
Tel: 01-902 8991. Cables: Amplivox Wembley.

IRIA/C/A]L |

The Electronics Group
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Celestion Loudspeaker Engine,ering

advances the stete of the ert to a
new plateau.

Ditton 66
Studio Monitor

1 1) Celestion’s new super
tweeter. 2.) New design

3.) Ultra|Linear 127 Bass
drive unit. 4) A.B.R.
ensures controlled bass
down to 16Hz.

5.) Precision crossover for

A new Loudspeaker of advanced design suitable for studio
use and for home installations of the highest quality.

UNITS: HF 2000 (dome ‘pressure’ typel MF 500 (Mid-range
Dome ‘pressure’ type) Ultra linear 127 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 monitcr 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 af unwanted directional effects
and provides a highly satisfactory stereo image throughout
the listening area. Matched pairs.

SIZE 40 % |5 x [§3} Matural Teak or Walnut-Cabinet

Celestion

Loudspeakers for the Perfectionist

ROLA CELESTION LTD.

DITTON WORKS, FOXHALL ROAD, IPSWICH, SUFFOLK -1P3 8JP
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ifivsa STABLE, ACCURATE
FREQUENCY source

that you need — then the new low cost

ATOMIC FREQUENGY
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 1-10-1° per month
Short term less than 5:-10-1! over one second
Warm up: less than 10 minutes to reach 2-10-1°
Power consumption : only 13 Watts at 256° C ambient
from a 24V supply

Dimensions: 4 X 4 x 4-5 inches
Weight 2:9 Ibs

For more information contact.

SAYROSA ENGINEERS LTD.

P.O. Box 50, Bracknell. Tel. 0344 23827
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‘pressure’ mid-range unit.

perfect system intergration.

240°of shadowless
readings.
That's
theTaylor &=
Fyneline ‘Wide Angle
range.

Meet Taylor's new range of ‘Wide Angle’
panel meters. The 240° circular scale offers
scale len gths of approximately twice that of
simitar 90° movements.

Model 38, illustrated here, is the smallest
in the range with the scale Iength of 43in. and
a panel width of little more than 2% in. Find out
more about the complete Fynelme range
including our ‘Standard’ and ‘Picture Frame'
models. Write for data sheet now.

w Taylor Electrical Instruments Ltd.,
% Archcliffe Road, Dover, Kent.

Telephone: Dover2634 Telex: 96283

Thorn Measurement Control and Automation Division. THORN
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STOCKISTS

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.

MODEL & MK, J1I

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.0. APPROVED CONTRACTOR TO H.M. GOVT.
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TheTTZ21.
Cost per what?

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

Because the chances
are they’ll have our
TT21 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.

36 Hammersmith, London W6 7PE Tel: 01-603 3431
A member of The GEC Electronic Tube

® Telex: 23435 Cables: Thermionic London
unites the activities of The M-O Valve Co. Ltd., and English Electric Valve Co. Ltd.

Co. Ltd., a management company which
'WW—033 FOR FURTHER DETAILS

als

The new
instead
Millivoltmeter.

Wide range,5scale length,
x5 bench space.

‘M2B 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 Millivoltmeter available
on request.

lrrsiead
means agood deal
in electronics

Linstead Electronics, Roslyn Works, Roslyn Rd., London N15 5JB
Telephone: 01-802 5144
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GABRAPHONE

-Tape Players

Saida de Luxe Astereoamplifier 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
is employed throughout, providing ready interchangeability of units. Qutput power is

Integrated Amplifier

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

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”
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 styledin Black, White or Grey perspex — matching the amplifiers and
other units in Gabraphone range. Qutput 750 mVmax into 2,000 ohms. Also

available without tone control.
Write for full information.

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

. I2//
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1 db. Outstanding styling — finish in perspex White,

”
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W

WAAAY

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 Qutput Price
CR119/220/60RT 110/220 12v 5A smoothed £66.00
or 24v 2.5A DC

CR110/220/12T 110/220 12v 10A Smoothed DC £88.00
C€110/220/608 110/220 115 & 230v sine wave

60 watts £70.40
€220/200S 220 115 & 230v 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

QVAVAVAY
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Audio Connectors

Broadcast pattern
plugs and jacks

Quick disconnect microphone connectors
(Tuchel) miniature connectors

Amphenol
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

jackfields,

jackcords,
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MODEL
U-50DX
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USED THROUGHOUT

THE

—

I"ll‘ Il"l

WORLD.

SANWA'S

EXPERIENCE OF 30 YEARS ENSURES ACCURACY

RELIABILITY. VERSATILITY.

PERFORMANCE COMES
6 Months’ Guarantee

Model P.2.B £5.25
Model JP-5D £6.30
Model 360-YTR £8.90

Model U-50DX £9.00
Model A-303TRD £11.85
Model K- 30THD £13 55
Model E-80TRD £14.76

Cases extra, avalabie for most

Please write for illustrated leaflet of these and other

QUALITY ELECTRONICS LTD.

UNSURPASSED TESTER

WITH EVERY SANWA

Excellent Repair Service
Model AT-45 £16.95
Model 380-CE £17.20
Model N-101 £20.00
Model 460-ED £23.40
Model EM-700 £45.96
Model R.1000CB £59.25

meters. but not sold separately.

specialised Sanwa meters

47-49 HIGH STREET, KINGSTON-UPON-THAMES, SURREY. KT1 ILP
Tol:01-546 4585
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FREQUENGY [ [3{3:0)

used as standards in many industries

@® Accurateto +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

Anders means meters

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 Measunng
Instruments and Electronic
Equipment. The largest stocks
in the U K. for off-the-shelf delivery.

ANDERS ELECTRONICS LIMITED

48/56 Bayham Place, Bayham Street,
London NW1. Tei: 01-387 9092
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TRANNIES

(Formerly C. R. Hadley Electronics).
Telephone
Harlow (02796) 37739

24 WOODHILL,
HARLOW, ESSEX

(No callers please)

AC126 1p

ALI02 59p
ACI27 Ip [ ALI03 49p
ACI28 Iip | BCI07 8p
ADIl61 55p | BCI08 8p
ADI162 [ perpr. | BCI09 8p
AFI14 12p BCI182L 8p
AFI15 12p BCI83L 8p
AFll6 12p BCi84L 8p
AFI17 12p BC2i2L 8p

BC214L 8p

TRANSISTORS

LOWEST PRICES

Ring for bulk enquiries.

0C44 - 13p TIP3IA 58p
OC45 13p TIP32A 69p
ocC7I 12p 40636 55p
0OC25 28p 2N2926G 10p
[eley:] 30p 2N3053 20p
OC29 36p 2N3055 49p
OC35 28p 2N3702 Ip
0OC36 36p 2N3703 Iip

% SUPER LOW
PRICED LINEAR K's

709¢ TO99 28p 723¢ TO%9 75p
709¢c DIL 2p 723¢ DIL 89p
741c TO%9 38p 741c 8 pin DIL

741c DIL 36p 38p
748¢c TO%9 42p

iR

!

| TTL BARGAINS

7400 12p

AND LOTS MORE.

;3% :%s See our price list,
7475  45p Also

7490  60p

7492 62p Super New Cosmos.

BARGAIN PACKS

Plastic BC109 IN4001-2-3

{fully tested) 1-9 Sp

10-99 4p

5p each 100 plus 3p
Unmarked but | Minitron

fully tested. 7 segment indi-
2N2926G cator Type 3015F
5p each £1.50 each
Unmarked but
fully tested. l Pack of 25
2N3055 IN4148
1-9 25p each ’ 50p

10 plus 22p each

SLIDE SWITCHES

o
-,

DPDT  I2p _Jj
A
MINIATURE (3
NEON
LAMPS

109mA. 230v. or
Sp each.

1HOv,

10 plus, 4p.

a27

EC958

series of receivers
10kHz to 3S0MHz
In world-wide use

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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For highaccuracy
get Hatfield in your

COoanBE Fing

. VOLT AGE 0

% r——gu‘rwm._._,
3 4

More budget heaters!

Low cost, compact units extremely simple to operate
and protected against overloads the

FARNELL E. 30 POWER SUPPLIES
High accuracy over 4, 5 and 6 decades is

are the ideal choice for general purpose bench use. They providediystuey tll@pgerol Flatfigldis

have good regulation against load or line variation and Resistance Decade Boxes. (Housed in robust
low ripple content at the output. Bondene construction cases). Alternative models

with 0.1% or 1% accuracy steps range from
10 to 100 koy.
Prices from only £10 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

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

E.30/1 030V, 0.5A 0-15V, 1A £29
S or 01 +5% at £22 and 1% at £30.
E.30/2 0-30V, 1A or 0-15V, 2A £38 [ Now switch to attenuators.
Another hit in design laboratories is the 2100
Farnell quality and reliability at prices which beat your Series of Switched Attenuators. They're in
low budget problems. Have a look at the leaflet — we similar styling to the Decade boxes with a full

range of 8 models covering impedances of 500
750, 600 £, unbalanced and 6000 balanced
A choice of
silver or gold
switch contacts

‘ for each impedance. |
0%°9%

Only £28 for

silver contacts E ey :
or £36 for goid L ]
)| Hime st X
.
Send for full details of Hatfield

Decade Boxes and Attenuators.

HATFIELD

. .« e . forward thinking in electronics
Power SuPphes Division 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

think you’'ll agree. And by the way, we now offer new
and attractive discount rates.

FARNELL INSTRUMENTS LIMITED, SANDBECK WAY. WETHERBY, YORKSHIRE BBt e B e A
LS22 4DH. TEL:0937 3541 or 01-802 5359 (LONDON OFFICE) TELEX:557294 P.O. Box 561, Napier, New Zealand.
WW-—042 FOR FURTHER DETAILS WW-—043 FOR FURTHER DETAILS
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two new
dual-~trace oscilloscopes

Embodying all the features required for
general purpose laboratory measurements,
TV servicing and production testing
applications; including wide timebase
range — 100 ns/div to 2s/div — and
broad bandwidth characteristics. Dual-
trace allows channcls to be displayed
scparatcly, added algebraically,
alternated or chopped. All solid-state
construction plus Telequipment expertise
give you choice of two superb
Instruments  at rcalistic prices —
D6s, 15 MHz for £195
D66, 25 MHz for /225 (UK}

Write, lclcphonc or telex for your demonstration now.

Tektronix UK. Lid., Beaverton House, PO Box 6,
Harpenden, Herts."lel: Harpenden 6i251 Telex: 25559

WW—044 FOR FURTHER DETAILS

from
Telequipment

* D65 for DC-15 MHz operation.
% D66 for DC-25 MHz operation

e Large, bright 8 x 10cm display
e Switched X-Y operation
e Signal Delay

. ® Lightweight, fully portable
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For the real spade work D.l.Y.

' boards. Use our gold plated
contacts but etch your own board.
Another one of the club. Finger
boards for discrete wiring but
o N direct connectors.
' T The heart of the Vero system. . .
] B, Veroboard. over 100 sizes and
— - types for all development
and short run production work.
u The gem of the pack. Vero D.I.P.
boards provide ready bases for
e ® I.Cs. - Plug-in and breadboard

v L § :mw'f

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.

o Manv 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.

VERO ELECTRONICS
LIMITED

Industrial Estate.
Chandlers Ford, SO5 3ZR
Tel: Chandlers Ford 2952
Telex: 47551

Subsidiaries and Agents
throughout the World.

WW—045 FOR FURTHER DETAILS

The CLS2givesyou Ferranti moving coil

acool 250 watts. - pane[ instruments-
fit for every purpose

... and moving iron and rectifier movemerits t00.

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

Our CCS2 beam tetrode 4 ?
is especially easy /4
to design into
co-axial circuits.

That’s ¢

b ; competitive.

ec_ause we've President
de31gned a Two styles with scale lengths 3.8in., 2.8 in.
special beryllia giszs',zcm'

. 1

ceramic flange To BS 89. Scale lengths 4.5 in., 3.2 in. and 2.2 in.
which separates the Style A

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

Send for illustrated literature.

Ferranti L_imited, Instrument Sales,
Instrumentation Division,

heatsink from any active
part of the envelope.
The alternative version,

the CCSI 2 hag i ,anOde blO(.:k, Moston, Manchester M10 OBE
the face of which is bolted directly to Tel: 061-681 2071 Telex: 667857
the heatsink. ’

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

96 The M-0O Valve Co.Ltd

o Hammersmith, London W6 7PE Tel: 01-603 3431

Telex: 23435 Cables: Thermionic London F1 313 m
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—046 FOR FURTHER DETAILS
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Cod lighting for hot parties.

Velvet dim to full brightness ata
touch of the finger. Off/on and
infinitely variable.

Economical too!
As the lightis progressively
dimmed, so the current consumption

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

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

Complete kiof
made up £2 5 a8

b i Aze
Hot Iignit
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: :

o .
fon ‘or cold momings.

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 adjustiment
(typically 20,000 - 25,000 miles)

-

High energy spark even at ; s
maximum revs. / :
% f - e"'
4 | ]
ml Q?g’;if /
~ { §
. - N b,
. i &

STATE + or — earth
when ordering.

1
Complete set of parts'to build it Reprints of
yourself for only £7.75, as described Save 55p the two part feature are available at
in Practical Wireless and fully 25p.
approved by the author. BUY bOTh {Or £}O-OO

........................................................................ -
ToJermyn Industries, 13Vestry Estate, Sevenoaks, Kent. I
Please despatch return of post light dimmer kit lightdimmer .. - I
Ignition Kits ... -+ or — earth . £10 pair. Enclose cheque or postal order. :
JERMYN
NAME oo o, e et i
ADDRESS. R i
____________________________________________________________________________________________________________________________________________________________________________ |

I
...................................................................................................................................................................... !

WW-—048 FOR FURTHER DETAILS

www_americanradiohistorv. com


www.americanradiohistory.com

a32 Wireless World, January 1973

signal capture
~ display and
digitisation with
one
instrument

!

GG

INPYT MGG outryt
0K vous huu KA

Y
- Bad < c"’"‘»

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 groduced on a chart recorder and
a digital readout obtained to feed a digital
recording device or general purpose
computer.

And howtostopit

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:

X®Rank Film Equipment

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
Radar - 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

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

WW—049 FOR FURTHER DETAILS WW—050 FOR FURTHER DETAILS
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[o obtain further details of any
)f the coded items mentioned
n the Editorial or Advertise-
nent pages of this issue, please
:omplete one or more of the
ittached cards entering the
‘eference number(s). Your
:nquiries will be passed on to
the manufacturers concerned
ind you can expect to hear
from them direct in due course.
Cards posted from abroad
require a stamp. These Service
Cards are valid for six months
from the date of publication.

Please Use Capital Letters

If you are way down on the
circulation list, you may not be
getting the information you
require from the journal as
soon as you should. Why not
have your own copy?

To start a one year’s
subscription, 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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Gt. Britain, Channel Islands or N. Ireland

Postage will
be paid by
Licensce
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Consumer

frequency

ensitive
witch

specialists

Current devices in Monolithic form
include:

FX-101 Multi-Function Freguency
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/Transmitter. {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.

I 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)

=

WW—003 FOR FURTHER DETAILS

Frequency
is our
Business
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IMO. PRECISION
q CONTROLS LTD

313 EDGWARE ROAD, LONDON W2 3BR.

telephone: 01 723 2231 Cab

GO telephone: 01

le: Omrontrols London.
723 2231 telex 28514

TIMERS
SWITCHES
TRANSFORMERS

VOLTAGE CONTROLS

FOR IMMEDIATE DELIVERY

a33

VARIABLE TRANSFORMERS

- FAMOUS “'SLIDUP" &

“SLIDTRANS' MODELS

e 1amp £7.00C. &P.37p
2.5amp £8.05 57p

5amp £11.75 67p
10 amp £22.50 75p
12 amp £23.60 75p
20 amp £49.00 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

AT

ELECTRONIC PLUG-IN SWITCH
FOR LIQUID LEVEL & ICE
BANK CONTROLS “61FGP"*
Electronic switch senses a
change in resistance using
Stainless Steel probe assem-
bles or 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”

WORLD'S S

function. Both inst

Dusgy *
Sl vP0N
NI (g

Up to 72 mins £7.90 “‘one off* and £4 in quanti

MALLEST SYNCHRONOUS

MOTOR PLUG-IN TIMER STPNH
AT LAST! +-4% 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,
The STPNH is a synchronous motor driven timer with automatic reset

anywhere in the world.

antaneous 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.

ty. Long time ranges around £8

two timed change-
over contacts.
MINIMUM guaran-
tead alectrical
and machanical
10,000,000  opera-
tions.

*Stocked in 110VAC 240VAC up to twenty eight
hours time range: 3% repeat accuracy.

£14.80 “‘one off'* £10 in quantity.

PNEUMATIC OMRON TIMER UP

PFQ: p SUBMINIA-[1SAT4  SUBMINIA-
TUR USHBUTTON E -
Length 1 metre, for use on differential and alarm SWITCH. ;%gwgrggﬁu mic
control of conductive liquids with ““61FGP"" {illus- "*Push to :
trated above). make’" switch CSA apprn_ved
£1.60 “"one off"' £1 in quantity. fg with  black LB ot
ELECTRONIC RECYCLING gy ons ames e o
@ 240VAC | J (I
TIMER FOR CONTINUOUS ‘f_,' ol in small quan-
ON/OFF OPERATION "TDA" i e tities.

Electronic twin timer for con-
tinous recycling operations.
On/0ff time control, D-6secs
with 2% repeat accuracy

switch X10.
Dual voltage 110/240VAC £28.60

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

PANEL MOUNTING ““NSY"
SYNCHRONOUS TIMER

*‘New Square Dial”
The OMRON timer type NSY|
features the modern “‘DIN”
type square fixed dial. This
attractive package has two

sotting 0-6sec with transfer| _

but down to £18 each in quantity.| .

Full range available with 15amp switching capacity.
Approved by CSA Authorities & guaranteed for
twelve months.

Interchangaable with other British and Continental
manufacturers typical price is around £3.50 for
the coil spring type,

OMRON LIMIT SWITCHES

SOLID STATE VOLTAGE
CONTROLS 5AMP & 10AMP
MODELS

Full solid state
control over AC
voitages.

Input of 230VAC
variable on output
to 25-230VAC.
Miniature and
lightweight  with
finned  aluminium
housing these units
can truly replace
wirewound trans-
formers,

VPO5C (5AMP) £9.90 “one off’ £6 in quantity.

VPIOC (10AMP) £1€.90 “‘one off** £10 in quantity

time limit changeover con-
tacts.

Stock ranga 110/240 VAC np to 28 hrs £12.50
“‘one off'” to £8 in quantity

£5 for 110V/240VAC types.

LOW COST PANEL MOUNTING
MINIATURE TIMER—"'STPYMH"’

Plug-in for panel
mounting. Synchronous
Motor driven with auto-
reset facility. Instantansous

timer

and time limit contacts
rated at S5A. This timer
has  fixed and moving
pointers.

£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 &
time limit contacts.

Full time scales 0-1sec;

0-Zsec, 0-5sec, 0-10sec;
0-30sec; 0-60sec;
0-180sec.

Dual Voltage 110/240VAC £18.50 ta £13 each.

EXCLUSIVE SOCKETS FOR
OMRBON TIMERS & FLOATLESS
SWITCHES

Screw terminals, with
clips to hold the timer,
or switch firmly in
place where mounted.
Type 8PF for STPNH. TDS, DTS
Type 8PFI for 61FGP & TOA

75p “‘one off'" and 50p each in quantity.

OMRON MICROSWITCHES
*Interchangeable with all

& Continental Manufacturers
*Approvals from: CSA; MIL; UL; SEVC: SAA;
DEMKO ETC

British

VOLTAGE STABILISER

Famous |.M.0. Constant
Voltage Stabiliser still
only £12.50 each.
FEATURES:

*200 watt rating

*Input 246VAC +20%

+0utput 240VACL1%.

TRIC SWITCHES

Reflective “slot’*  type
photoslectric  switches.  Will
sense any material passing the
light beam up to 3mm and
provide an output signal of
0ZAMPS at 240VAC. Rsflsctive
distance up to 25mm on reflec-

PHOTOELEC

e

WORK DIRECT

and

FROM 24VAC tive surfaces, far longer with
SUPPLY. external light.

PRIOOR (Reflective) £7.50 *"one off'* £4 in quantity.
PRIOOC (slot) £7.50 ““one off £4 in quantity.

VIC WITH AMP TERMINALS
Single Pole Changeover 15amp,
switch O.F. 400gm R.F. 114gm
M.D.0. 4mm. £19 per 100; £150
per 100; £700 per 5000.
VV-15-1AWITH SOLDER TERMS.
Single Pole Changeover 15amp
Switch 0.F. 230gm. R.F. 50gm.
M.0. Tmm. £19 per 100; £150 per.
1000; £650 per 5000.

SIA SUBMINIATURE SWITCH
Chaaper than all its competitors.
Single pole changeover 5amp switch

£850 per 5000,
SIAL WITH LEAF SPRING
Subminiature 5amp microswitch

0.F. 200gm. R.F. 40gm, M.D. 0.1mm. 4
£23 per 10G; £180 per 1000;

AT LAST OMRON FRONT
CONNECTION SOCKETS—
NOW SUPPLIED FROM STOCK

These new miniature sockets
with screw terminal connec-
tions are only availahle
through |.M.0. 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

OMRON PROXIMITY SWITCHES
power supply unit. Works off
240VAC or 24VDC. senses

YL-2-GPA (AC) £25.70 "‘one olf”" £18 in quantity.

TECHNICAL LITERATURE

lots,
PF113 {11 pin) 58p each 1000
lots. .

SWITCHING OF 240VAC or 24VDC
Solid state Proximity Switch
ferrous and non ferrous metals
up to 5mm from the head.

Full literature is available on ail the products

illustrated hers. Please telephone our sales office

opening without a separate
TL-2-GPA (DC} £9.50 sach.
on 01-723 2231,

0.8mm. £27 per 100; £220 pe
1000; £1000 per 5000.
SIAL 2 WITH ROLLERACTUATOR
Subminiature 5amp microswitch.
B.F. 56-180gms R.F. 14gms. M.D.
0.8mm. £33 per 100; £270 per]
1000; £1250 per 5900.

CCR-5 LOW TORQUE SWITCH
Low cost microswitch for coin
operated or air vane applications.
D.T. 10gm. R.T. 13gm. M.D. 15°.

of 56-180gm R.F. 14gm M.F.1

£31 per 100; £190 per 1000:
£900 per 5000.
VAQ4 PUSHBUTTON MICRO-|

ALL THE PRODUCTS ILLUSTRATED HERE ARE ALSO AVAILABLE

FROM THE FOLLOWING I.M.0.

BIRMINGHAM Aston Electrical Ltd tel: 021 327 4064
BLACKBURN Wilson Automation Ltd tel: 0254 59921

BRISTOL Techniservices Ltd tel: 0272 30701
LEICESTER B.P.X. Ltd tel: 0533 64281

LEEDS Scattergood & Johnson Ltd tel: 0532 30203

LONDON (STH.) D.T.V. Group Ltd tel: 01 670 6166
NEWCASTLE Gledson & Co Ltd tel: 0632 860955
SHEFFIELD John Riley & Son Ltd tel: 0742 49851

SLOUGH Blore Barton Ltd tel: Burnham (Bucks) 5524

FRANCHISED DISTRIBUTORS.

SWITCH.

15amp Microswitch with push-|
3‘:".‘ button actuator low operating
*»y force and buttons in various

colours. £49 per 100; £350 per
1000; £1750 per 5000.

I.M.0. TERMS OF TRADING

CASH WITH ORDER UNLESS A
BEEN ESTABLISHED. TELEPHONE:

NETT MONTHLY ACCOUNT HAS
01-723 2231.

WW-—051 FOR FURTHER DETAILS
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vet 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.

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

WW—052 FOR FURTHER DETAILS

- JES AUDIO INSTRUMENTATION

contact maintenance?

problems?
call in

the trouble shooters!

lllustrated the Si452
Distortion Measuring Unit
—low cost distortion
measurement down - to

Complete technical advisory service

available — and data on all 01% £30.00

Electrolube contact treatments, fine

lubricants and maintenance

chemicals. Phone or write. Si451 £35.00 1453 £40.00
Comprehensive Millivoltmeter  Low distortion Oscillator

[I-[BIH“I.“B[ 350u Volts 20 range sine  Square  RIAA

J. E. SUGDEN & CO., LTD. Tel. Cleckheaton (09762) 2501
CARR STREET, CLECKHEATON, YORKSHIRE.
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Two New Successful Products from UNAOHM Milano
MANUFACTURER OF ELECTRONIC MEASURING INSTRUMENTS

G 470 T
bandwidth: from DC to 10 MHz

sensitivity: 10mVjcm, 9 ted ranges a

callbrator: 10 V + 3"/, voltage reference

time base: from 100 ms/cm to 1 us/cm in 5 decimal steps -

DG 215
DC voltages: from 1mV to 1000 V in 4 ranges

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

DC currents: from 1uA 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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The world’s
most universal
audio bridges

a3s

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

Wayne Kerr's B224 and B642

WAYNE KERR

.:io & e ' e
“/

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.
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long lengths of cable. Components can also
be effectively isolated electrically from a
complex network allowing individual
measurements to be made without
disconnection from the circuit being
necessary.

——

PR TR TR
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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 1002 impedance and also

to inductance and resistance below 10Q. 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

=

s T =
5 B224 (Manual balance) B642 (Autobalance)
S 0. 4 ; e e |
= 1592Hz (internal) 1692Hz (internal)
L“t’ 200Hz - 50kHz (external) 200Hz — 20kHz * (external)
L I R — — |
1
Ranges for specified accuracy |
. D . T T T o o T
For more information, write to the address below 0.19%, l 03%, | 0.1%, 0.3%
or phone Bognor Regis (02433) 4501 TODIF —  10uF| JOuF —10mF| 1pF —. 10uF| 10uF - 10mF
G| 1nB = 100ms[100ms ~ 1k | 1000 — 100ms | 100ms — 1000
TmH — 10kH[100nH— ITmH| ITmH ~ 10kH| 1uH - 1mH |

d

WAYNE KERR R| 100 — 1601[ Tma - 10()l 100 -100Mn | 10mn — 100 |

Durban Road Bognor Regis
Sussex PO22 9RL

A member of the Wilmot Breeden group

wwiww.americanradiohistarv . com

NOTE: 0.1% accuracy relates to parallel component
measurements above 10 impedance. 0.3% accuracy
relates 10 senies component measuremeants below 100
impedance.

*Manual operation only.
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~ With the
Aenairte
 Mastatic
System you
wouldn’t knot
- you were ina
- difficult
reception area

' The *Mastatic’ whip-type The‘Mastatic’ (AM)
vertical rod aerial is made to be | comesinthree
fixed high above electrical configurations:
linterference. g ;‘e’gl'.‘gt N‘_}-(Z?l
When it’s used with the heighlt l%sh 4
‘Antistatic’ system it returns Complete with
isuperb performance in difficult || chimney lashing kit.
reception areas. Product No. 79a

3sections. Total

| The ‘Antistatic’ (AM) has a
height 18 ft.

frequency range covering all

popular broadcast and short Complete with wall
‘\wave bands. It consists of a oW ARE{DEACKCIS
) Product No. 79b

weatherproofed aerial
transformer connected by 60 ft.
of screened downlead to a
compact receiver transformer.

~_[°1_Product No. 80
when ordering.

2sections. Total
height 12 ft.
Complete with 2in.
mast attachment

. i\brackets.g‘

For full information please
contact your local Aerialite
Distribution Depot or write to:

Aeridlite Aerials Ltd

Radnor Park Trading Estate, West Heath, Congleton,
Cheshire CW12 4PX_ Telephone: Congleton 3892/8
lTelegrams: Aerialheat, Congleton. Telex: 669640,

|
i
|
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Random Access Memory Card

ZEBNZBIIS £60

limrose ¢ 197

: n !
pown in pric€ again *

decoded, on printed circuit card.

Ideal as high-speed Random Access Store in your own
computers, control systems, terminals etc. Requires omly +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.

=

PORTABLE VHF TRANSCEIVER

“Wobet: TTR-21

Fasy-handling, superb performance!!

For further information, please contact:

LIMROSE ELECTRONICS LTD.,

8-10 KINGSWAY,

ALTRINCHAM, CHESHIRE,

WA 14 1PJ, England. Tel. 061-928 8063

WW—058 FOR FURTHER DETAILS

FEATURES:
e Three operating frequencies in any 2MHz segment
of the 142-172MHz range may be selected.

e A monolithic HCM filter pro- {150MHz, TW)
duced by our own crystal divi-
sion is used in the IF amplifier.
Performance and selectivity in
this single superheterodyne set

are excellent.

e 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.

T
O
Y
O
C
O
M

E£XPORT DEPARTMENT
TOYOCOM [Eicir i
MAE. SHIBUYA-KU, TORYQ, JAPAN
TOYO COMMUNICATION |$Ame‘£xvomovocom.voxvo |
EQUIPMENT. CO.' LTD, |l
= JLTELEX: 02420001 |

WW—059 FOR FURTHER DETAILS
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BEAT VAT with AKG

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 K 60.

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 AREMADE BY AKG AUSTRIA
(NOT SUBJECT TO IMPORTDUTY) AND ARE
DISTRIBUTED BY AKG EQUIPMENTLTD,

A COMPANY WITHIN THE SAME GROUP

For further details write or telephone;

AKG EQUIPI\/IENT 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 FURTHEE. DETAILS
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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
carradio- High quality audio equipment -
High quality f.m. tuners - Loudspeakers -
Test Equipment.

Size 81" x6" 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 8!’ x6" cloth bound, comprising 132
pages, illustrated.

£1.80 4 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 BR27HP.

Or send for full list of Mullard tities from
Dept. CIH, Mullard Limited, New Road,
Mitcham, Surrey CR44XY.

WW—061 FOR FURTHER DETAILS
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DIXONS TECHNICAL ANNOUNCE
THEIR MOST OLD-FASHIONED PRODUCT:

SERVICE 'F

lhere a ine ver n

You'll find they have the widest range of audi wsual equipment available in Britain. Every
leading make. At lowest possible prices

You'll also find that you can buy the equipment of your choice outrnight. or you can enter
into a very favourable hire 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 1s a civilised oasis in a hard-sel 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. 1ts Installation

And when you've bought your equipment. Dixons Technical involvement doesn't stop
there After-sales service 1S 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. Servi
about any piece of equipment you'ie interested n

Or send in the coupon

> starts with them. Ask them

rTo: Dixons Technical Ltd, 3 Soho Square. London W1 ww/aa1/73-|
Please send me full details of

1

| Neme Dlxons !
I Address cho-o Ld *—l
] - m—
[ - o G o — i —— - ——
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AUDIO
MODULES

SERIES 6000 MODULES :

[ e e
CE.6101 Microphone Amp. #

CE.6102 Star Mixer 3

CE.6103 Line Amplifier

CE.6011 Power Amp. 15w

Power Amp
CE.6012 Power Supply 50v * ceeon
CE.6114 HF/LF Equalizer
CE.6115 Equalizer with
Mid-Lift
-
ALSO SUPPLlERS OF: ' ggu;liﬁe‘r‘
COMPLETE -
SOUND

MIXERS

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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Purpoie-_built servo and actuator
- systems using stndard 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 examplesinclude :

Camera positioning: Plotting Devices:
Self-steering Systems: Sig-
nal-seeking Aerial Drives :
Professional Tape Drives:
Automated Production
Lines.

Stimulaticn  of output
position or velocity may
be by optical, radio,
electrical, mechanical,

pneumatic or hydraulic

signals.

p——

Control Amplifier

- . . * Low . Typical precision gears

Inertia DC motor

il

C oy

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

! Gearhead with (
integral feed-back Potentiometer

purpose-designing around standard ~o ) H H
components for speed and economy o UP:zeé LSJ:,'L;Z McLennan Englneeﬂng Ltd
of building. Control Systems and Components

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

WW—064 FOR FURTHER DETAILS

the I.R.1.G. Intermediate band recording standards, are used It
in industry and research establishments throughout the world.

The satisfactory operation of these expensive equipments

depends on the correct alignment of the record and replay ampli

fiers, which can be a caomplicated and time consuming operation

using a range of test instruments which have ali to be available

i whenever a realignment or alignment check is desires

1 y
Multi-channel Magnetic instrumentation tape recorders, I IMI & cos I 1! \”"‘/
which are designed to canform to the requirements of ‘\‘ i

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 ail the
appropriate signals and measuring circuits being
available in one compact unit which is readily
portable.

THE JAMES SCOTT
ELECTRICAL GROUP

JAMES SCOTT(ELECTRONIC ENGINEERING) LTD. Carntyne Industrial Estate Glasgow E2 Tel.041.778 4206 T
%§ﬁ35" g {. s i : i S Ty . s 3.7 ke R >- 3&‘&:“ o

WW—065 FOR FURTHER DETAILS
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w all prices shown intheselists

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, sa come early to
avoid disappointment.

SHLE L

LABORATORY POTENTIOMETERS :'irh' B i "o 20 9 LowerElect ~ SP135 £275  COUNTERS
elvin Hughes quick response recorder D.C. 10 4 LowsrElect  SP135 £2750
Cambridge tg;:?ig f:zg to 100Hy multi speeds. £65 10 300MA  LowsrElect  SP135 £21.50 :ﬁl:s';:'vfs:;t: swt;'n.\:ry stores many types
544 £65 Twelve Pen = 1 - 412 500MA  Livigstene  LMOSD £8.50 avaiisbla from stock 8K, 16K blts etc.  £45
Doran D.C. Potentlometer. Built in light spot Kelvintiiughses goo 24 500MA  Liwmgstons  LMOSD £9.50 i,C.T. Memory pianes comolete with logic.
galvo £45 TEMPERATURE RECORDERS 2 ADWarts  APT a7 £850 sach plane contains 40 words. A word has 52
100 5 Scistion  AS785 £35

Muirhead A-Z-A slide wire resistance 0.05

Cambridge 50-300 C on-104 ingidiam. 24 hr.

cones 3 wirs Bystem, write row wire 210

1.05 ohms max curfent 500 MA £5.50 chart, Gomplete with temperature ssnsor and ’2:;@% "5";‘ ss«mgn ms ?‘% MA turns. digit augment 210 MA turns. read
D-72-A £45 8. of capilRary twbing. £28 < row .wire 5,5 MA turns. Puise length to write
£ width 7 ins. R 8T 5 Selton  AS7352 €40 ;
Pye 7565 ranga= OX.75V resotution 1 0‘*2‘“0(0 é’g’g&oﬂe"‘ R "‘g:; 33500 Ferseh PU3RE £10 2 microseconds. €29
mi It £45 " H <
PV:’O;.:GB oo O LT,V resolbbion: 4 Eléctroflo Pyrograph 0-1000 C chart wndth 200-400 ;()OMA E&M” n :;2‘8[3;’5 2: 50 Uitra sonic cieening tanks £15
microvolt £68 bins. (;—05001;00 ZmA A'nm 501 £35 MODULATORS
Tinsley 4383 vernier type ces Elliott 61568 O to + 60 C *?35 250MA  APT 504 45 Mu
Tinstey 4524A slids wire £85 Fieiden Servograph RL41. 0.60 micro A on 8-500 S0MA uirhead 0-862-A L.F. Freq. Range 2-20Hy.
Tinsley 52068 precision £88 an 11 ins diam. 24 hr. chart. £35 200-500 350MA - APY 808 £31.50  Agcuracy $0.1My. Input volts 1MV-3V
Tinsley A.C. coordinate 3150 £88 Negretti & Zambra Mersteal 2 channel 0-200 0500 350MA  APT 508 £49 output volts 10MV for extsnding the range
i C 24 hour circulas chart. Complete with two 0500  S0OMA  AFT 512 £49 of the D-489-G wave analysar. £25
RECORDERS temperature sensors and capiflary tubing. 1000 ZSOMA - ART 1249 £42 Wayne Kerr SA400 modulator/Demodulator
Single Pen £45 2 APY TSU1030  £28 for usa with Wayne Kerr 8ridges. £85
Elliott 83" 0-1 MA right hand zero, Chart Rototherm 50300 € on 7 day circular :: : :‘:::z: gggz g:’ 0SCILLOSCOPES
speeds 1 & 6 Ina/hour. £28 chan. ERAERS. | B e o 10025 £20 sichaln
?:::‘;: 13& 60 lMﬂAou'nth_ ian zevo.“(;hzg MISC. RECOHDERS 28 APT TSU1012 £26 * Cossor $039M miniature partable. £25
Elliott Emrec 400 O-10MA chart width 4 Dawe 14064 high spead AF. leve! recorder Fel = 'g‘,:;cﬂ'ng,;Lsgm‘{o,(:';m“ ]
spesd 1 in‘houf. £08 chart spaeds 1. 10 and 50 min/sec. £28 - .
Evershed & Vignoles recording wattmeter max Everett Edgacumbe Event recorders 20 2 m‘: PL g; 50 :z::zz" ég 2;’; gg:gﬂ;; f-:g
current 38 amps. Chart drive 8 day clockwork channels, Event markers Operated by 24V ~20 o L] i .S y-
speed 1 infhour 28 D.C. s 0 o £38 AT £27.50
Evershed & Vignoles Recording Ammeter A.C Holgate event recorder 8 channeis on -6 1 (L 0SE0 . 4 .
i f ] nd 10 28 25 £38 Hewiert Packard 1BBA high speed sampling
0-5 amps. Chart width 44ins speeds 1 tetadettos., paper. Chart epseds 1 &
ins/min & 1 ins/he. £28 ine/s8c. £28 +12 5 Rebandg P188 £35 s‘r;‘t;%eogatndréd’?v with 187€ plug-in greater
N ]
Kelvin Hughes Freq, range D.C. to 100Hy U-V Recorders 18 j Reband  P198 38 e
i 30 100MA  Robond Pige £35 8in frame £256
chart width 2 ins. 3paeds 6 and 24 ins/min. N.EP, 1180 12 channeis. Chart spesds s Plug-in 187C
ez8 2, 8, 20 and 80 in&sec. £98 0-30 S00MA  Stanrenic 119 £37 ug- 3 o £155
Evershed 8 Vignoles trye KVA (A.C.) range N.EP. 10850 6 charnel chart speeds 2, 8, it gl ApT zgg‘ Sg i?'a":’" ge;l‘]‘ DC to 9Miy 9-6db.  £85
0-1500KVA chart width 43" speeds 1 ins/ 20 and 80 inwsec. Chart width 4jins. €98 i ol Advence A e s p] oscopes o
min. and T inhr £28 Honeywall 808s. 14 chennels on 7 ins wide 0-30 ; C 3 = o O ¢ 1o _L5MHy, Completa
Evershed & Vignoles D.€. milliameter paper. Chart spesds 4.2. 8.3 17 and 21 0:30 g:mm As870 £18 9[: 8?44, CX1448. and cx144vé :195
0-5MA. Chart width; 44" speeds 1 in/min. & ins/sec. Complets with 6-240Hy gaivos. £118 '3*0” 3 M 2008 £19 :alxtgon!x 545 i " gaso
Tin/hi £25 A d
Mo weil poteni BT AT SR ey oo n 2 APT 1065816 €23 Laviso. £395
N.E.P. 1000 8 channsls on 6 ins photographic % % " ]
response time 25 sec. Chart width 11 e papar. Chart speeds 0.4. 1.2, 4 and 12 ing/sec. 25-33 1 Reband T‘I;l}ess g;su tame mariad ore offersd in "ss seen” condition.
speeds 1. 14. 2. 3. 4 Ins/hr. £4s complete with 6 BB 130 gaives. £55 :g , g :g:::ﬁ: g:}n o750 SIGNAL GENERATORS
WELMEC 7 AND 8 HOLE ELECTRO-
MECHANICAL PUNCHES & READER POWER SUPPLY UNITS i:“ 1 :‘::::, 008 3:“, & OSCILLATORS
Models S110 and R@2C. 17 cher. per sec. o op Masat Type Price 150 100MA  Farmel SPU150 gu' MARCON! TELEGRAPH TEST GENERATOR
Available from stock. £49 Voits Amps - type TF1187. Freguency range 3:1MHz to
: Rl | i, Uy smse - £19 9.3MMz in 3 ranges. Stapility Bdtter th
. T o . .., =& 150MA  226-260 Roband B161/200  £1850 i : oS ity tter than
Two Pen § 4 Advancs  DBC2 £8 o 3 Sommon ASTSS 39 0.001%. Sine wave AM up tq 100%. £65
Bristol 2PG 560 0-5MV response time 12 276  5pOMA  Reband 88 £12 F ikt AS1I042  £45 MARCON| PULSE GENERATOR type CT395.
secs chart width 11 ins. speeds 1} and +4+8 Ediswan R2030 £15 280320 8§00 Asrssi £40 Pulse tepetition rate: 4ms -— 12s in B ranges.
5 in/hr €88 08B 6 Eiwen  A2030 £2950 £ eTi0 g‘;“,_“‘ Y fasnicr=wea £85
Evershed & Vignoles D.C. ammetsr O-10MA. 0-8AC 250MA  Ediswan 6.3‘AC Fi Farmed PU335. 10 MARCONI ULTRA SHORTWAVE SIGNAL
Chart width 8 ins (4 ins per pen) speads 285  S00MA  Rebesd Tos £12 0-500-  200MA  Solat RNl cirss | 1 COEHATOR type TF330F/3. £45
various. £38 87 10 1€ 05368 £18.50 SR i = s AIRMEC SIGNAL GENERATOR type 701.
Evershed & Vignoles D.C. voitmeter 0-10V 29 500MA  Roband 798 £12 D500 250MA  APT 503 £30 Frequency range 30'91: to 30MHz in 7
chart width 8 (4 ins per pen) speeds 9 T Farneil St s 3 0-500 250MA  AFT 505 £35 ranges. Moduigtion facilities. £55
various £35 0-10 2 BRL 088 £9 200500 350MA  APY 507 £47.50 SANDERS UMF OSCILLATOR type CLC 7-12.
Kent TT/8145/C -2.3MV to B.BMV response 12%wan Yiwin Coutant D100 £3% D-500  350MA  APT 509 £52.50 Frequency range 7 to 13K MHz £55
20 secs. Chart width 10”7 speads }. snd 2, 3 Plastey Vi €22.50 500 250MA  AFT 7248 £42 MUIRHEAD DECADE OSCILLATOR type
3 ins/hr. €82 12 3 1BM AT €18 . D-695-A. Units 011, tens 1-11, hundreds
Record 3" Dupiex 0-1MA cheart width 3 ins 12 4 18M, 411 £20 7 TRACK DIGITAL MAGNETIC TAPE 0-10. £45
per channel. Speeds 1 and 8 ins/hr. Drive 2612 10 Roband Bx8x13 €38 STORAGE DECK S.T.C. SWEEP OSCILLATOR type CLS 4232F.
30 day clock. £78 12 n iBM 473381 £24 These machings Originally ex-computer. are  Variabte. £65
Four Pen 12 26 18 M. 730480 £26 multi-track racording units. ideal” for data S.T.C. SHF OSCILLATOR type 16-LXU-13A.
Kelvin Hughes quick responss racorders D.C. 14 2 Roband TI00/14 £18.50 storage. Record and Replay heads encased £66

to 100Hy. Multi speeds. complete with 4X15 15 £21.59 in one common unit. Low resistance heads. DAWE PULSE GENERATOR type 412A. £3§
amplifiers. £43 1215 5 Advancs DCR122 £30 Frequency response approximately 30 Kcfs. COSSOR MILLIMICROSECOND PULSE
Five Pen 17 4, Farnilt 55V17/6 £24.50 to 50 Kc/s. Bit density 557 b.p.i.  in.. 10} GENERATOR type 1097. £65
Sefram RPS 1RX5 0-6MA., D.C. — t#Hy. 45 4 LowerElect  SP110 £25 in. spools 230 V. to 380 V. A.C. Capstan TINSLEY TUNING FORK OSCILLATOR type
9 chart speeds from 1 min/se¢*to 50 min/sec. -10 4 LowerElect  SP110 £25 Motor speed 1.500 r.p.m. 48 V. D.C. Rewlnd 3086 £25
Chart” width 4 cm/channel, two 24V event 20 45 LowerElact ~ SP110 £25 motors complete with vacuum Assembly, MUIRHEAD ANALYSER OSCILLATOR type
makers. £75 +10 J00MA  LowerElect  SP110 £25 Finished in brush aluminium and matt-black. D-888-A. £55

sm 2

and continues till end o

EIGE
A AAIUAN

f Feb. (providing stocks last).

Size 27 in. x 26 in. x 8 in. Weight 90 Ib.
Price £72.50.

5K ELEGTRONIG HOBBIES G

29 MIDLAND ROAD,LONDON,NW

S.T.C. NOISE GENERATOR type 7412A, £55

AN

01-278 5577

www._americanradiohistorv. com
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MARCONI X BAND SIGNAL GENERATOR

type TF1343/2. £68
MARCONI X BAND SIGNAL GENERATOR
type TF1343/1. £88

S.T.C. SIGNAL GENERATOR type 202-LXU-
8A. Frequency range 3.565-4.2K MHz. £58
8.C.C. SIGNAL GENERATOR type CT53.

£38

SOUTHERN INSTRUMENTS GAUGE OSCIL-
LATOR type M700L. £15

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

£78

METERS

Voltmeters

Ernest Turner AC/DC voltmeter ranges 0-150
and 0-300 V sensitivity 200 ohms/volt on A.C.
and 220 ohms/volt on D.C. contained in a
stout wooden case. £6.50
Cambridge AC/DC voltmeter range. 0-120v in
5 ranges sensitivity 20 ohms/volt. 8S Grade
89. £12.80
Sangamo Waeston S92 a laboratory standard
AC/DC voltmeter ranges 0-300 volts in 3

ranges.
Wwith Calibration Certificate. £68
Without Certificate. £38

Digital Voltmeters

Solatron LM902-2 4 digits to 1599 range
0-1000v in seven ranges. Input Z better than
100K accuracy 0.1%. £48
Solatron LMS03 A.C. converter conve<s
LM802-2 above to read A.C, £25
Solatron LM1420.2 4 digits ranges 0-1000V
in 6 ranges B.C.D. output. £198
Dynamco 2010 6 digits. Ranges O-1. 1KV input

Z greater than 25000M Accuracy 0.001%,
- D. output £350
Dynamco 2022S scale 38888 Range D-2KV
resolution 1 pert in 40,000, Input Z batier
than 25000M. £250
Gloster B1E 2123 3 digits AC/DC D.C. ranges
10MV to 400V in 4 ranges. AC ranges 100MV
10 260V, £58
MILLIVOLTMETERS

Airmea 264 ranges O-1V in 6 ranges. £285
Marconi TF 888 vaiue millivoltmeter, ranges

0-2V in. 3 rangss. Freq. ranga SO0Hy- 100M¥y, -
‘ 8

Philips GME017 Range 0-300V in 10 rangas.
Freq. range 2Hy to 200KHy. £45
Philips GM8025 cange 0-10¥ in 7 ranges.
Freq. range 100KHy-700MHy. f8s

SIGNAL GENERATORS

& OSCILLATORS

EDISWAN LOW FREQUENCY OSCILLATOR
type RE666, Frequency ranpe 1.4Hz 1t
6500Hz in 7 ranges. Qutput voitage S0V intn
10K. fr
ADVANCE A. F. GENERATOR type J modet t.
Frequency range 4KHz to S0KHz, 16Hz 10
4000Hz in 3 ranges. Output 1mW to 1W. £28
FURZEHILL R. C. OSCILLATOR typs G432,
Frequency range 25Hz to 280Hz. Sine ‘2nd
Square wave output. O to 5V sina. O to 8V
square p.p. £48
SOLARTRON:.  OSCILLATOR*ype CO0546.
Frequency rangs 25Hz to 5000KHz. Voltage
output 10V RMS. £48
MARCONI R. F. SIGNAL GENERATOR type
TF937/CT218. Frequency range BBKHz to
30MHz in 8 bands. Voltage output imV-
100mV. £485
SOLARTRON SIGNAL GENERATOR type
DO905. Stabilised amplitude. Frequency range
350KHz to 50MHz in 6 ranges. Switched
ranges up to 10V p.p. £68

METERS

Phase Sensitive Voiltmeters (Resolved
Component Indicators).

Solatron VP250 Freq. Range 2Hy to
100KHy sensitivity Ref. channél 16MV-20V
signal channel 15mV-16V in 7 ranges, £118
Smith & Son 32TE sensitivity. 50MV-150V
in 8 ranges. £28
Solatron VP 253-2A freq. range O.BHy to
1KHy. Sensitivity. Reference voltage 10V
signal voitage S0MV to 150V in 8 ranges.

£178
Smith & Son 199XTE sensitivity 50MV-60V
in 4 ranges. £22.50

Fesdback Voltmeters

Solatron VF 252. Sensitivity 0-6. 0-15V. £88
Value Voitmeters

Marconi TF 10418 range 50MV-300V. Freq.
range 50MV-300V. Freq. Range 20Hy-
700MHy. DC 20MV-1KV. Resistance 0.2
ohms to 500M. £285
Marconi TF 1100 range 100 micro'V to 300V
in twelve ranges. Freq. Range 10Hy to 10MHy.
Input Z 10M, £38

(Rear of St Pancras
Station)
CASH ONLY
No cheques accepted

Philips GM6020 Range 1MV-1000V in 3

ranges.

Wattmeters

Crompton Parkinson Range 0-4KW 3 phase.
£15

Wavemeters

S.T.C. R502 Freq. Range 100KHy to 48MHy
£25

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

SIGNAL GENERATORS
& OSCILLATORS

MARCONI  VIDEO  OSCILLATOR  type
TF885A/1. Frequency range Sine 260Hz to
12MHz in 3 ranges. Square wave 50Hz o
160KHz in 2 ranges. Sine output 31.6V
to 316V. Square wave output 32V peak. £45
WAYNE KERR A.F. OSCILLATOR type $121.
Frequency range 10OHz to 120KHz. Voitage
output 220/250V. £25
MARCONI VIDEO OSCILLATOR type TF885.
Frequency range 25Hz to SMHz in 2 ranges.
Sine and square wave. Output voltage 31.6V
into 1000 ohma. £45
PYE-LING POWER OSCILLATOR type 5 V A,
Frequency range SHz to 50KHz. £36
SOLARTRON  OSCILLATOR type 0S101.
Frequency range 26Hz to 250KHz. £49.80
MUIRHEAD WIGAN LOW FREQUENCY
DECADE OSCILLATOR type D638A. Frequency
range 0.1Hz to t11.1KHz in 2 ranges. Max
output 2W. £45
DAWE WIDE RANGE OSCILLATOR type
400C. Frequency range 1Hz to 1KHz. Qutput
control 1-10 £36
GOODMANS POWER OSCILLATOR type JVA.
Frequency range S5Hz to 5OKHz in 4 ranges.

£25

GOODMANS POWER OSCILLATOR type DS.
Frequency range 10Hz to 10KHz in 3 r%gei
Voliage output O-5VRMS. “ras
PNAX EQUIPMENT PULSE GENERATOS
type RI00A. O to 1000 p.p.s. Valtage outpst
0-50V. Trisngular or square wave. £385
BEME TONE GENERATOR. typs X8327.
Frequency range 3.00 to 7.2 KHz In U spet
trequsntias. £65
MARCON! TELEVISION SWEEPGENERATOR
typs TF923. Frequency range 44 to 90OMH:.
Renge 1-10 sweep width. Useful for 4C%5
fine T.V. sats only. 91Hs
S.T.C. SWEEP OSCILLATOR typs 16-LXU-
§2A mark . Frequency rangs 0-20MH=.
Sweep end suto tracking fasilities. L7
DAYSTROM T.¥. ALIGNMENT GENERATCR
type HFW 12 Frequency range 3,6MHz o
220MHe. Output impedence 80 ohms. £vs

MEMORY PLANES

“Fearrite core memory planss with wired Ferike

cores. Usea for building your own computer
or #s an Interesting exhibit in the demom-
stration of a computer. Maunted on plast<
matarial, frame 5 X 8 in. Consisting &f
matricas 40 X 28 X i#.tores each ofs
individually  8ddressable -and divkied #¥o
2 haives with indapencent sense and inhitit
wires. £3.80

 Tuleprinters, stc

Creed type 78'page printar 24V powsr :uppﬁi
22

Cr.ood typs 7B page printer (G.P.O. modal)

with 110/250V d.c. motor £19
Creed type 25 paper tape punch. Punches mp
to 33 characters per sec. £19.80
Creed type 54/N4 teleprinter with 4 row
alpha/numeric keyboard. £85
Creed type 75 page printer receiver only. £28
Creed type 7P/N3 reperforator £19
Creed type 7P/N4 reperforator £29.60
Creed type 85 reperforator £185
Creed type 86R reperforator £20
Creed type 8S/4 auto transmitter £10
Creed type 6S/4M auto transmitter £12
Creed type 6S/6 auto transmitter £12
Creed type 65/6M auto transmitter £18
Welmec 7 & 8 hole punches & readers.
Rebuilt models $110 amd R82C. £38

Magnetic Tape Decks

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 tape
speed of 30 in/sec. 8in reels. £20
Ex-Computer Tape Decks. 7 track on 4 in
tape. Low resistance reads with freq. response
d.c. to BOKHy. Bit density 657 6.p.i. 104 in
reals A5

Tape

Computer quality 4 in tape on 2400ft. £3
Kienzle Electronic Printers

Type D1 18 print positions £180
Type D1 10 print positions £180
Type D1-SW 14 print positions. program-
mable carriage £200
Type D11-E14 print positions £180
Stands for above £10
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How could we
Interest you N a

Moore Reed 400Hz
requency 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
wzll-designed, incorporates a considzrable 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.

Di=sign features include voltage load regulation of
better than * 1% and crystal conzrol giving output
fraquency stability of 0-05%. Load power factors
from zero lead to zero lag are acceprable.

It is impervious to interruptions of supply or “’spikes’’,
anad 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: 47554
Telegrams: Moorereed Andover Telex

A member of the W Industries Gro

WW—068 FOR FURTHER DETAILS

wwwwiamericanradiohistorv. com.


www.americanradiohistory.com

a42 Wireless World, January 1973

(ozZzzRT
WORK POSITIONERS -300 SERIES

broad-band, wide range
and easy on the eyes:

THRULINE® RF
the NE WATTMETER

spans 25-500 MHz, ’,' T —
measures S gy .ngl N

.02-500 watts

in eight ranges. All variable RF §
measurement parameters — frequen- |
cy ran¥e, forward/ reflected power
and full scale values — are switched
right on the front panel. Since it re-

uires neither AC nor battery power,
the model 4370 is equally at home in
the lab or-atop an antenna tower, at

Colbert Pana-Vise WORK ANGLED, ELEVATED, LOWERED. goﬁrggﬁaggse station or in a car, - =
POSITIONERS are specially designed The required work position is firmly

. . [ . SPECIFICATIONS:
to quickly and easily achieve the secured with a patented ONE KNOB Forward Power Ranges: 10, 25, 100, S00W; 8% OFS todel 4370
most CONVENIENT, COMFORTABLE CONTROL, a unique feature of Irarn VRV bl L Lt done (50 anms)
and TIME-SAVING work position. COLBERT POSITIONERS. gmcst;‘-:cm’xemyevh;:m::xr:élgnc. TNC, UHF, C, SC, HN, GR Type 874 or 7" £1A
Available with vacuum clamp or A series of special holders is Price incl. Ling Saction with N Conn: £260

screw-on base. They can be available for various types of work. ELECTRONIC LIMITED
ROTATED, TIPPED. TILTED, Full details available on request. l 18A HIGH STREET. NORTHWOOD J

. MIDDLESEX. PHONE NORTHWOO ]
Distributors: D 27688

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 WW—070 FOR FURTHER DETAILS

METER PROBLEMS?

NSINTE
D, e,
VERSAIOVVER

Accleimed as theWarld's leading
telescopic tiltover tower in the
field ol racho communication

Modlels from 25 to 120’

A very wide range ot modern design
instruments is available for 10/14
days’ delivery. { ook lorthe name

STRUMVIECH

&

Fuil Information from: Strumech Engmeernng Co Ltd
HARRIS ELECTRONICS (London.) Coppice Side. Brownhills, Walsall. Stalf

138 GRAYS INN ROAD, w.C.1 Phone: 01/837/7937
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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.

RROTENOMUIRES

TRADE MARK
- s o mn Em A M En U M S Gn D wm SE En BN mn e D Se W B am Sm @

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

1

Send me details of Protectomuffs.

............................................................ I
Company 5y i cuis selemiee ., L3 Do %o v e -« Sonens D s :
AAATESS] wk butv! Filoi MAAR o Arshin cas's v & A Pala A b n's o e P s PP ool 1

ww. g

(m um em m em e wm wm e
Z
1
3
o
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LOW COST BRIDGE RECTIFIERS

DC output Type Nos.
Amps Volts
10 60 PM7A1
125 PM7A2
when 250 PM7A4
mounted 375 PM7A6
1 5 60 PM7A1Q
125 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
EXSTOCK

AEl Semiconductors Limited
sfﬂlﬂﬂ"ﬂ“ms Carholme Road Lincoln
WW-—074 FOR FURTHER DETAILS ——40M8 —n

DIGITAL DISPLAY MODULES
NEW RANGE

A versatile range of display. counting
and storage modules, supplied singly
or in mutiti-digit assemblies cormplete
with colour filters.

Four versions presently available are:—

800-200 DISPLAY

(lllustrated approx. full size)
800-210 COUNTER/DISPLAY
800-220 4-BIT STORE/DISPLAY
800-230 COUNTER/STDRE/DISPLAY

All modules have gold-plated edge
connectors,

Send tor tull details.

CAVERN ELECTRONICS (Dept. 201)
29 CLAREFIELD ROAD, LEICESTER LE3 6FB
Tel: Leicester (0533) 857223

WW-—075 FOR FURTHER DETAILS
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Would you spend

~anhouraday .
to earn more money

in Electronic_s,
Television,Radio?

It 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 alrcady i1, 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 ficlds of clectronics — in television
(colour and black white) and in radio. (We teach you the
theory and practice of valve and transistor portable cir-
cunts while you build your own § valve recetver, transistor
portable and high grade test instruments).

With ICS you study at home — at your own pace, when
vou 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 wastc another day. Take vour first step now
towards a better paid, more assured future. Send for yvour
FREE Carcers Guide today.

Tick or state subject of interest and post to:
International Correspondence Schools, Dept. 2.T64
Intertext House, Stewarts Road, London SW8 4UJ.

your key to the door
of opportunity

Subject of interest

Society ol Engineers Graduateship (Electrical Engineering,
C & G Telecommunications Technicians Cerfificates

C & G Electrical Installation Work

C & G Certiticate in Technical Communication
Techniques

MPT General Certificate in Radio Telegraphy
| Audio, Radio & TV Engincering & Servicing

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

Electrical Enginecring, Installations, Contracting,
Appliances

Selt-build radio courses

Name

Address

| |
| |
! |
| I
I |
| |
| |
| [ Computer Engincering and Technology |
| |
| |
| |
I :
| j
I Occupation Age I
| ACCREDITED BY THE C.A.C.C. |
MEMBER OF THE A.B.C.C.

Lepe  =osem mm = === e s
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oscilloscop

: Telequipment’'s D83

is not just another 50VHz scope.
It’s a brilliant combination
of performance and plug-in versatility

~ at theincomparable
e OF £4

| ——— -~ - — — ———— ————

Look what you get —

A 61 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 50MiHz,

Choice of a High Gain Differential Amplifier
operating down to 50pV/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.

w

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

Electronics, Television, Radio, Audio

Sixty-third year of publication  January 1973 Volume 79 Number 1447

Contents

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 4. E. Falkus
- 31 Circuit Ideas

The Newmarket transistor shown on 33 Experiments with Operational Amplifiers — 7 by G. B. Clayton
our front cover symbolizes the opening L.

of the semiconductor story which begins 35 H.F. Predictions
in this issue. (photographer Paul Brierley) 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
In our next issue 43  British Participation in ESRO—~4

Publication date Feb. 2nd . .
Distortion reducer. An active feedback circuit 44 World of Amateur Radio

which can be added to non hi-fi amplifiers to 45 New Products

reduce total harmonic and intermodulation

distortion, and hum, without loss of gain. 50 About People

The Realm of Microwaves is the first part s .

of a state-of-the-art review of the theory and ap- 51 Januar Y Meetings

plication of microwaves. This first article 52 Literature Received

reviews solid-state oscillators and subsequent

parts will cover microstrip transmission lines, A88 APPOINTMENTS VACANT

aerials and radomes, and radar systems.

A100 INDEX TO ADVERTISERS

S
ibpa
Internations Business .

Press Assocares Price 20p. (Back numbers 40p.)

Editorial & Advertising offices: Dorset House, Stamford Street, London SE1 9LU.
Telephones: Editorial 01-261 8620; Advertising 01-261 8339.

1.P.C. Electrical-Electronic Press Ltd

Managing Director: George Fowkes Telegrams/Telex, Wiworld Bisnespres 25137 London. Cables, “Ethaworld, London S.E.1.”
Administration Director: George H. Mansell
Publisher: Gordon Henderson Subscription rates: Home, £4.35 a year. Overseas, 1 year £4.35; 3 years £11.10 (US.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 i year $5.75,
3 years $14.50).

© LP.C. Business Press Ltd, 1973 Distribution: 40 Bowling Green Lane, London ECIR ONE. Telephone 01-837 3636.

Subscriptions: Oakfield House, Perrymount Rd, Haywards Heath, Sussex RH16 3DH. Telephone 0444 53281.
Bricf extracts or comments arc allowed provided Subscribers are requested to notity a change of address four weeks in advance and to return envelope bearing
acknowledgement to the journal is given. previous address.
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EEV DUPLEXER DEVICES

Askus about duplexers:
those we make and those
youd like us to make.

Wireless World, January 1973

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 contactyou.

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.
Anew range of solid
state and gas typesin
coaxial or waveguide
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 combi-
nations of devices

such as Protector tubes.
TR tubes, pre-TR tubes,
TR himiters and PIN
switches to meet

customers’ requirements

from 1 to 10GHz.

&

What shall we

make foryou?
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 1t.

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-0O 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 L.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. Cur 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® LE.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 suadenly
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 ILE.E. and the L.LE.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 ¢ 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 niew 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.
tTwickenham College of Technology.

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
w.h.f. crystal rectifier design. Research was
concentrated on using silicon, germanium
and boron. Boron prepared with selected
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
amounts of power without appreciably
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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
107 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 I 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 eaci 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 1n conductance occurred. The effect
was explained by J. Bardeen who in 1947
propased 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 firsi. The device is shown sche-
matically in Fig. 2. A germanium ingot was

N T3

100-cm
n-type

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
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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 tramsistor 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 isillustrated. The patent numbers

o
CRYSTAL TRICM"

BY TME GENERAL ELEC

Made under
BRIT. PAT. Nos. 591092 & 592659
Other opplications 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
thar 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

w
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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

I BASE

Fig. 3. Equivalent Tee circuit of a
lransistor.

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 r, = 240Q
base resistance r, = 290Q
collector resistance . = 19,000Q
amplification factor o = 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
SmW was achieved. The small size of the
device, however, gives it a wide frequency
response, with an upper limit of approxi-
mately I0MHz. 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 ie. Fig 3; the
new values for the parameters are:

r, = 25Q

r, = 250Q

r. = 5x10%Q
o =095

The amplification factor « 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 499 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 0.64W. This is about one ten-
thousandth of the power required to operate
the pointcontact 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 IMHz. 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
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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
TSI 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
S0MHz. 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 1s 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 10!7 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


www.americanradiohistory.com

Wireless World, January 1973

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 modity 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. Beli 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. 1t 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 vou 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 fsd. reading
usually corresponds to around 5.37V peak. This
calibration fault is easily corrected by changing
the value of R,, to 100k$, 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 betweer 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
I.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 arc 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
final 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.lLa.
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 ls.i., though if the
demand should rise unexpectedly for any
particular unit, it becomes a very simple
matter to convert to conventiona! ls.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

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 final 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
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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.
+ 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
c.d.i. 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
ImA and with 30%
modulation has a
distortion of 2%.
The collector dif-
Sfusion 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. mf. 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.

m.f. v.h.f.

Station Metres MHz kwW MHz kw Poln MHz (iater)
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
Carliste 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 1.457 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

Newecastle 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 kW 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.hf. coverage were considered
essential, and all five of the designated new
stations will broadcast simultaneously on
v.hf. 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 am. This year is the 25th
anniversary of the A.P.AE. 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 WIR 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 c¢d/m? 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 l.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 transtorm
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
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An example of the Pavane panel used as a
computer terminul 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
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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

www americanradiohistorv.com

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 1 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. L.LE.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.

[t 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? 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 simple &~ x 3 feedback amplifier in the
series and shunt feedback configurations, at
1 volt rm.s. output. It is clear that if one set
a target th.d. figure of 0.029, 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 th.d. does not
worsen at h.f because the whole of the
amplifier element is within the feedback
loop. The apparent fall of th.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.1.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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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 1 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
0.6uv, a thd. < 002%, and an effective
noise figure of —72dB with respect to 5SmV
input.

J. L. Linsley Hood,

Taunton,

Somerset.

1. Bailey, A. R., Wireless World, December 1966.
2. Linsley Hood, J. L., Grumophone. 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

‘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,
SES 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 com-
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 1 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. |
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
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(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. Nelison-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, 1 congratulate them on their
design. Their article reminded me of another
scheme [ 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 7; and T;. The components of
the RC circuit are connected to appropriate
terminals. We are concerned with three
alternating voltages; V. Vi and Ve. 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 R,, which is com-
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 R, is reduced (and the output of
the variac is kept constant) the amplitude
of the central pip remains constant; the left


www.americanradiohistory.com

Wireless World, January 1973

common

A

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 EAS0
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, 1 used a 1-10uF decade
capacitor box for C, ; and a 500-Q) variable
resistor for R;. To identify the spikes, each
diode had a switch. With all switches closed,
there were three spikes. If S, (in the circuit
for Vs.ppiy) Was opened, a spike disappeared.
We could thus relate the central spike to
Viuppty-
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. | started experimenting with v.1.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

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
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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 (fune 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.

TI‘1 Tr‘2

% B

Rr

~Tc=lg=Ig/hre

Jé g
Jig

small signal equivalent circuit

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

AV
T is given by h+(h/heRg) = 2h,. 1

B1

Vg = AV then the open loop gain is infinite.
This gives R, = h;,+2h, Ry, which is ap-
proximately the value given by Mr Cocking.
For the case of a finite open loop voltage

ainof Ay, weput Vg = AV{1———
g oL Wep B 1= Ay, p
where f§ is the feedback factor { this means

AV
that the input difference voltage i is 1
~AoLB
AV Ay,
giving the usual output of = . This

_ “AoB
gives us

htel
; +2h, Ry
1
R’ L

" hy, 1
hje +(1 —AOLﬁ> i

Taking the values quoted in the article with
hieyp = S0KQ, hy.,, = 200 both for the
BC107 at 100uA we derive Ap, = 375 by
the usual simplified h-parameter analysis.
As § = —1/10 we have R;, = 2.84MQ.

A much simpler approach which gives
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good results is to assume Ry is infinite. The
resistance is then 2k, (1 — Ao, ), where 2h;,
is the resistance without feedback. This gives
385MQ. Then parallel with 2h, Ry to
account for the finite value of Ry. This gives
10.8MQ giving finally 2.83MQ. On the
analytic expression

2h Ry
Ry = ——T
hie Ry
> + - -
hee 1—AgLB

using Mr Cocking’s formula of 2k, R; gives
10.8MQ, a factor of over 3 out. The value of
865kQ 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 h;, and hy, of all transistors;
hy varies greatly from one specimen to
another of a given type of transistor and h;,
varies with the emitter current. As the cur-
rent division ratio between Tr, and Tr,
depends on many factors, it follows that in
this circuit h;, 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 Tr,) which is small in com-
parison with the actual input resistance of
Tr, 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 /.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 ¥ and I x ®N represent
energy. C represents a device which stores
energy by the distortion of the Q distribu-

M
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Q QT
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Q
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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, €tc.,
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, u 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 u
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 cnergy.

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.

wWwWw americanradiohistorv com
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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, [ 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, 1
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
clectromagnetic 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 | 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.
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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)*], 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)*] 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 1 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 1 believe to be accepted
universally.

1. The human eye operates over a lumi-
nance range of about 10'°, but at any instant
its operating range i1s much smaller, being
well satisfied with a contrast range of about
10%, a range which the broadcasters can
satisfy when the operating conditions are
very favourable. The 10? range can thus
slide over a range of about 108,

2. Television cameras are available which
can operate to provide this 10? range any-
where within the 10° 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 10'° range of the eye where the 10?
range of reproduction must be located. This
means that the ‘gain-control’ of the eye
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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 brilhantly 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

+6V
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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 crror 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-
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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
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Fig. 1. Detector arm servo amplifier. This circuit produces a two-state output 10 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 Tr,, (Fig. 1) whichisd.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 7Tr;4 and
Trys, tuned to 100Hz. After integration of
the signal from Tr,s by the emitter resistor
and capacitor of Tr,g, the level obtained is
applied to the base of 7r, ,, turningit onand
drawing its collector voltage down to near
OV. This in turn switches on both 77,5 and
Tr,o giving a low (OV) 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 Tr,4 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, T, and Tr,; 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
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Fig. 2. Block diugram 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.
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the record photocell OR; receives a greater
light level than OR,, 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 pasition to connect the servo motor to
the sense transistor 7r,,. 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 Tr,, and
Tr,,. Transistor Tr,, 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 Tr,; is held
high and thus diode D, blocks the base
current of Tr,5 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 334 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
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selected from a manuai switch. In the event
that 335 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. Arm lift. This can be initiated at any point
during the playing of a disc.

3. Arm 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 1s
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 com-
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

Wireless World, January 1973

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 metersto 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.
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resistance of the system, ie. 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.;
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Fourth set of Circards illustrates techniques of peak, mean and precision rectification.
Half-wave, I 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 amplifier limits h.f. accuracy, avoided by using a simple
amplifier, 6, with bridge rectifier/meter in the feedback path.
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moving-iron instruments for example re-
quire much higher power for a given
deflection than moving-coil instruments of
comparable quality, while the deflectionisa
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 Tr, collector and
Tr, emitter, or between Tr, emitter and
Tr, 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 («1Hz) an
alternativemethodistheuseofanintegrator
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
Vinr.m.s. terms is identical to that due toa
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 ¥V +logV, —logV; —logV,)
may be obtained, i.e. outputs dependent on
V1 V2/V3V,. These circuits can be made the
basis of multipliers, or for V, = V, = V,,
and V3 = V, = 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,
1.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 SE1
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. 200kH z 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.1. 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 +5in 10'°. 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!' 2 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.0.). 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.0. 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.
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Fig. 1. Block diagram of the low frequency
source.
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Fig. 3. The circuit of the p.l.1. stage.
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wave, ideal for operating t.tl, runs at
exactly 200kHz.

As the required r.f. input is small, | 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 pll ic. used (Fig. 3), a Signetics
NES561B, has a balanced input of about
4kQ 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 I-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.L.I. This mini-
mizes stray pick-up from the v.c.o. which
could interfere with the lock.

The other components associated with
the p.l.l. are a 0.0IuF 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.0. 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 ZTX108B.

Setting up the p.L1.

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 x1 (straight through),
+2,0or +5. As the first i.c. divides by ten,
the switch selects 20kHz, 10kHz and 4kHz.
The switch positions are marked x2, 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.L.l. and ali
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 10mA

WAL americanradiohistarn. com

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.1. i.cs are pro-
vided with 4.5V at 150mA by a single 126
battery. Strictly the t.t.1. requirement is 5V
but they work happily on 4.5V provided the
battery is replaced before the voltage on
load drops to 4V.
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1973 Conferences & Exhibitions

Further details are obtainable from the addresses in parentheses

LONDON

Feb. 26-Mar. 2
Seminex
(Evan Steadman and Partners, 4 Lyewood Common,
Withyham, Hartfield, Sussex)

Mar. 1315

Satellite Systems for
and Surveillance

(1.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

Man Made Memiories
(Mrs. Rosemary Willson, Mercury House, Waterloo
Road, London SE1)
Mar. 27-29

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
W1V 5DG)

Apr. 9-13

Physics Exhibition
(Inst. Physics, 47 Belgrave Sq., London SW1X 8QX)
Apr. 913 Earls Court
LABEX International

(U.T.P. Exhibitions, 36-37 Furnival St., London
EC4A 1TH)

Apr. 2527

B.A.S. Spring Meeting

(British  Acoustical Society, 1
London SW1H 9JJ)

May 22-25

London Electronic Component Show

(Industrial Exhibitions, Commonwealth House,
New Oxford St, London WC1A 1PB)
June 5-8

International Marine Exhibition IMEX)

Bloomsbury Centre

Savoy Place

Mobile Communications

Royal Garden Hotel

Imperial College

Earls Court

Chelsea College
Birdcage Walk,

Olympia

Earls Court

(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 7IN)
June 25-29

Film ’73

(Paul D. McGurk, B.K.S.TS., 110-112 Victoria
House, Vernon Place, London WCI1B 4DJ)

Oct. 1-3 Savoy Place
Organization and M: of Computer Based
Control and Automation Projects

(LE.E., Savoy Place, London WC2R OBL)
Oct. 22-27

Audio Fair

(International Audio Festival & Fair, Dorset House,
Stamford St, London SE1 9LU)
Oct. 23-25

Radar — Present and Future
(LE.E., Savoy Place, London WC2R 0BL)

Nov. 12-14 Savoy Place
Digital Instrumentation

(LE.E., Savoy Place, London WC2R OBL)

Royal Lancaster Hotel

Olympia

Savoy Place

BIRMINGHAM

July 10-12

Video and Data Recording
(LE.R.E., 9 Bedford Sa, London WC1B 3RG)

University of Birmingham

Sept. 16-22 University of Aston
Switching and Signalling in Telecommunications
(LE.E., Savoy Place, London WC2R 0OBL)

BOURNEMOUTH

Apr. 11-14

Marketing Communications Tomorrow
(Electromation Exhibitions Ltd., Cleveland House,
344A Holdenhurst Road, Bournemouth)

The Pavilion

BRIGHTON
Jan. 9-11
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
Microwave 73
(Microwave Exhibitions and Publishers Ltd., 21
Victoria Rd, Surbiton, Surrey)

The Metropole

The Metropole

CAMBRIDGE

Apr. 24 The University
Computer Aided Control System Design

(LE.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 Traherne 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
(LE.E., Savoy Place, London WC2R OBL)

HULL
Apr. 11-13
Teaching of Electronic Engineering in Degree
Courses

(Dr. F. W. Stephenson, Department of Electronic
Engineering, The University, Hull HU6 7RX)

The University

LANCASTER
Apr. 9-11
Thin Films
(Inst. Physics, 47 Belgrave Sq, London SW1X 8QX)

The University

LIVERPOOL
Apr. 15-18 The University

To be Continued — Education and Training
(I.EE.T.E, 2 Savoy Hill, London WC2R 0BS)
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MANCHESTER
Jan. 3-5

Solid State Physics
(Inst. Physics, 47 Belgrave Sq, London SW1X 8QX)

The University

NEWCASTLE UPON TYNE
Apr. 10-13

Atomic and Molecular Physics
(Inst. Physics, 47 Belgrave Sq, London SW1X 8QX)

The University

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

Optical Properties of Thin Films
(Inst. Physics, 47 Belgrave Sq, London SW1X 8QX)

The University

TEDDINGTON

Feb. 20 & 21 National Physical Lab.
Precision and Accuracy im Pressure and Force
Measurement

(Inst. Physics, 47 Belgrave Sq, London SWIX 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
(L.E.E., Savoy Place, London WC2R OBL)

The University

OVERSEAS (JAN.-APR.)

Feb. 14-16

International Solid-State Circuits
(LE.EE., 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. 610

Medical Electronics and Bio-engineering
(Sekretariat MEDEX 73, CH-4021 Basel)
Mar. 6-10

INEL 73 — Industrial Electronics
(Sekretariat INEL 73, CH-4021 Basel)
Mar. 20-Apr. 5

British Industrial Technology Exhibition
(Tek Translation & International Print, 11 Uxbridge
Rd, London W12 8LH)

Apr. 2-7

Audiovisual and Communication Exhibition
(Société pour la Diffusion des Sciences et des Arts.
14, rue de Presles, 75740 Paris)
Apr. 2-7

Electronic Components Exhibition
(Société pour la Diffusion des Sciences et des Arts,
14 rue de Presles, Paris-15eme.)
Apr. 3-5

Military Airborne Video Recording
(Society of Photo-optical Instrumentation Engineers,
P.O. Box 288, Redondo Beach, Calif. 90277)

Philadelphia

Basle

Basle

Peking

Paris

Paris

Dayton
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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’, |
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.)

STI* 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. 1 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 Sheffieldt, 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-
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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 47/107 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
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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 [ 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

length, £

J-x
|

g
i
+ g _——
current, [

resistivity, 0

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.m.f. applied to it.

directly proportional to its length / and to
the resistivity p of the metal, and inversely
proportional to the cross-sectional area A4:

A

This is true whatever the units of R, /and A4.
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 / must be in metres and A4 in
square metres, or metres’ as we are en-
couraged to write it. There is nothing to stop

R M
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us reckoning A in square millimetres (mm?)
if we prefer, so long as we allow for this
deviation by dividing by 10°. 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 /, 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 7, given by
characteristic curves. The main purpose of
eqn. | 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 / amps put magnetic flux ® webers
(Wb), for resistivity p put reluctivity v, 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

te—— length, L —
| i

ﬂux,§ reluctivity,
N S
mm.f, F =

Fig. 2. This is a magnetic analogue of Fig. I,
showing how the magnetic flux in a block
of (say) iron can be calculated.

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. T we get

S = (2

In both diagrams A4 has deliberately been
made constant throughout the length / to
avoid bringing in mathematical complica-
tions that would distract attention from the
main principle. Although for our theoretical
purposes A4 and / 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 @ 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,
u;ie, v = l/u 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.

Permeapbilities or reluctivities, take your
choice, are almost the same for all materials
—including empty space—other than those
called ferromagnetic, for which y 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 @ 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 | 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 [ 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 S0 wires close together, each
carrying 0.1A (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 illogical constants 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

F electric
current

= == magnetic
//’-— \\\\ fegld
- Ul
4 Xy
! /
\
~ P
Se— &

»

Fig. 3. The busic relationship between an
electric current and a resulting magnetic

field

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
areu A and mean length .

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
itis 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 v, or high u. Makers
of these alloys supply data showing the
values of u 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 / 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 4
and / are constant, its reluctance can easily
be calculated, p for air being known very
accurately, though one has to allow for edge
effects. Because u 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. I 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 Band H, with ® and Fand S hardly men-
tioned, if at all. Even u 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 @ against F for some magnetic
material such as iron (Fig. 5). The slope of
this curve will be ®/F. Our magnetic ‘Ohm’s
Law’ is

F F
o-f_f
S /
o u4
S — = 3
o F= T 3

The dimensions of the piece of iron, 4 and /,
being fixed, we see that the slope is propor-
tional to u. To find the actual value of u we
would have to multiply the slope by / and
divide by A4. 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-

F

Fig. 5. A graph of flux against mm.f. for a
Sferromagnetic material would apply to only
one particular size and shape. But by
suitable choice of scales of flux 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
/ and 4 were both =1. But 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 @, the total flux, we use the flux
passing through unit cross-sectional area:
the flux density, denoted by B, in Wb/m?,
called teslas (T); and what is called mag-
netizing force or magnetic field strength, H,
in A/m. Rearranging eqn. 3 we get

o |/
AFH
B
So u=1—1 or B=uH

For the reason just explained I didn’t
bother to provide Fig. 5 with scales, but if B
is written in place of ® 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 u 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-
tions are 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
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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 mm.f. F
encircling the wire—at any distance from it
—is equal to 7, both 7 and F being reckoned
in amps. But because the path length around
—call it ] again—is proportional to the dis-
tance r from the axis of the wire, being in
fact equal to 2zr, the m.m.f. is spread over
a greater circular length as the distance from
the current is increased. So the magnetic
field strength

H =

F I
I 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 toa
flux of 47 units. The reason for this appar-
ently odd choice was that unit flux density
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was defined io exist at unit distance from the
unit point source of flux. The surface area
of the sphere of unit radius is 47 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 4m 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 em.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 0.01uV, which is small even by
circuit noise standards. The electrostatic
cgs unit of em.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 (i, and &) are both
fixed as 1. Now one just can’t have it both
ways like this. The reason is that the speed

of light (¢) isequal to 1/, / ue for the medium
in which it is travelling, so in space is
1/./ oto. The only way to make u; and &

both 1 is to choose units of length and time
such that ¢ = 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 lcm at the same time as pg = €5 = 1
was the emergence of two cgs systems, de-
pending on whether y, or &, was chosen as
basic, in which units of the same quantities
differed by factors of ¢ or ¢®. And the real
values of p, and ¢, which actually are
related to ¢, 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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! Symbol for L Abbrevn. emcgs
Quantity quantity Unit for unit equivt.
Magnetomotive F Ampere A In practice, the 0.4m

force ampere-turn gilberts
Magnetic field H Amp. per A/m =F/l 4n10-3
strength metre oersteds
Magnetic flux [0} Weber Wb = AB 108 max-
wells
Flux density B Tesla T = uH 104
gauss
Permeability n Henry pet H/m =B/H 107/4n
metre greater
Permeability Ho Henry per H/m - 4n10-7 ditto
of space metre (=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 Sl unit of m.m.{.
is equal to the current enclosed instead of
0.4 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 47 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
47/107 and approximately 1/(367 x 10%) re-
spectively. So 7 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 g
and &, not being 1. When they were, students
were often led to suppose that H and B were
more or less the same thing and g 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 u and
¢? The best clue to ¢ is the way the capacit-
ance between two parallel plates is calcu-
lated. It is proportional to 4, the area of the
space between the plates, and to ¢ the
permittivity of whatever occupies that space.
And it is inversely proportional to I, the

(uniform) distance between the plates. '

(Edge effects are neglected, or counteracted
in some way.) So in any regular system of
units

o élf
Therefore
Cl
£ =—
A
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In SI units, C is in farads, [ in metres and
A in metres®’. So ¢ is faradsx 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 @ is
therefore equal to L,

L
4

So u is in henries per metre.
To sum up, here is a table of the SI
magnetic units:

u

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 unti] February 2nd.
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A 200-MHz Counter Prescaler

An add-on unit to extend ﬁ'equency measurement

by D. J. Taylor,* B.A., GR4RV/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.

saturated transistor switching. This tech-
nique avoids the delays normally associated
with transistor charge-storage mechanisms.

Current steering logic has various ad-
vantages:
® [t can drive 50Q lines directly.
® [t 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.1. 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 (IC,, 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 I0OMHz and
about 100mV at 200MHz can be achieved.

The MC10131 (IC,, 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 75Q, 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 R,, which is 82Q for 75Q
input and 56Q for 50Q 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-

-5-2V

Fig. 1. Circuit diagram
of prescaler.

input

output
R0 e

N
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I
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ated by 680Q resistors to the negative
supply, this value of resistor giving ade-
quate bandwidth. The final stage uses a
lower value resistor (R,), 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 (Rg) 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 R, should not
be included and R, should be decreased to
220Q. The output will be about 800mV
peak-to-peak. For unterminated lines, R,
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, MBDI10l or
similar, could be connected across R, if
required.

Components List

R, 560 C, 10nF

R, 1k C, 10nF

R, 680Q C, 47nF

R, 680Q C, 100pF
R 680Q Cs 10nF

R 6800 Ca 47nF

R, 270Q C, 100pF
Rg 270Q

Ry 1.5k IC, MCio0l116
Ryo 43 I1C, MCI10131
R, 680 or 220Q

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 Ve
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
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Sns/div.

Fig. 4. I00M Hz oscilloscope traces: top,
pin 2, IC,, bottom, pin 2, IC,. Input level

___ --“‘Iﬂ""q'
VI‘

Sns/div.

Fig. 5. 200M Hz oscilloscope traces: top,
pin 2, IC,; bottom, pin 2, IC,. 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
em.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 (45SmV e.m.f. corresponds
to a power requirement of 10uW when
referred to S062).

Waveforms for operation at I00MHz and
200MHz, are shown in Fig. 4 and Fig. §
respectively with horizontal scale of Sns/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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Twin-ribbon Speaker

by A. E. Falkus*, B.Sc.(Eng), F.1E.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

*Fane Acoustics Ltd.

density is high enough, the efficiency and
power handling capacity can be realized by
a }in 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
fonofane while the maximum output was
20dB higher than that at which the lonofane
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 itself'into 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
valume 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)

== I x 1009
T+35G

For a tin wide ribbon, T, the depth of gap,

may be 3/32in and G, the width, 9/32. The

efficiency thus becomes:

3
32 0/ _ o

%+3_5><;’7X 100% = 8.7%,
Any configuration of the magnet parts that
would increase the proportion of the useful
flux to the leakage fiux 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,
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29

//
/3//
<
.\)\Q“\
2%//
L S
e
\_\\
\—-N
\‘3 ‘/A/_I . -t t/:/‘\
\

Fig. 1. 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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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 5/16in thick mild steel
yoke. The magnet block is capped with a
3/32in mild steel pole tip 24 x lin 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
2%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 thethorn 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 9.0Q.

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 10in, and
the weight is 101b.

*Patent applied for.
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UHF & VHF TELECOMMUNIGATION

~ 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.

BEAM

A ek . ENGINEERING LTD.
3 MISSILE & SATELLITE TRACKING % SHIP TO SHIP ROTHERSTHORPE TRADING ESTATE

s GROUND TO AIR sk TELEMETRY PCWER SYSTEMS NORTHAMPTON NN4 940

TEL: 0604 63531 TELEX: 311101

A Member of the J. Beam Group of Companies

ETC. 3k MOBILE RADIO % SHIP TC SHORE ETC. ETC.

OFFICIAL CONTRACTORS TO THE BBC, ITA, MINISTRY OF DEFENCE, HOME OFFICE, LOCAL AUTHORITIES, ETC.

WW—078 FOR FURTHER DETAILS
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FIXED AND TRANSPORTABLE ANTENNA SUPPORTS DETAIL )
ol |1 | 29
e A l.— 1"320D x 86
| AL TR I I B ly 2% pia.seT BOLTS
AN | [ lio#
f) TYPE 30M/T ) TYPE ( | J5r 7\
Trailer | ! ‘ . / l
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towing eye, or 50mm ball hitch; built-in spirit ;. portable mast ex- GENERAL SPECIFICATION
tevel. Trailer wired to conform to M.O.T. require- E{ cept they are fixed 70-0" 1. WINDLOADS CALCULATED IN ACCORDANCE
ments. and aiternatively ex WITH BS. CP3 CHY PART 2 1970 GENERALLY
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|k ‘ Three 24 x 137 _(7‘3rr| X 33ch|) 'I:flangular l can be. supp!ied e . 2. DESIGN STRESSES GENERALLY IN ACCORD -
N "\I'/Iﬂlb:lasr Lalmé:e Se_tl:’nons brac_ed wnh| 3 _Ro:nd making it rfmSSIble | ANCE WITH BS-449 8- LATEST AMENDMENTS.
i teel Bars. Tower sections galvanised to  f{ to move the mast t
BS729 part 1 after fabrication. Guying lugs and [l from site to site. | ET‘ 3. CONSTRUCTION IN TRIANGULAR PREFABRICATED
one set of guys are supplied for operating in The unit is so de- l 10-0/ LATTICE UNITS HAVING TUBULAR LEGS AND
severe wind conditions. The tower is operated by signed that the mast TUBULAR, OR SOLID ROUND BRACING IN STEEL
a hand winch through a series of pulleys and wire tilts to the ground | l TO SPECS BS4360 & BS4. ALL UNITS
ropes and can be fully erected by one manin less so that antennas . [ t> FLANGE BOLTED.
than ten minutes. A safety clutch incorporated |: ec. can be fitted 3070 | 4. FINISH HOT DIP GALVANISED TO BS 729
into the winch prevents the tower sections | or serviced without X 4 1 AFTER FABRICATION.
telescoping downwards in the event of the delay.
operator's hand accidentally slipping off the winch i }] TYPE -I-I-N
t—=4 bandl
nele < i The towers are designed in breakdown
\ki al form so the sections can be bundied or
1 I crated quite economically for exporting.
|
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14 of antennas and can be easily adapted for
| o 2l Vi supporting floodlights. etc. They are of
al a sturdy construction having tubular
|l ‘——} tegs and round mild steel bars for lattice
i | Y bracing. The towers are fabricated in
":' VA X “ increments of 20" and 15° lengths.
| N 1 *=¢_?__* Galvanised to BS729 part 1 after
[ 12 - Rags H| | N fabrication. As an optional. working
L ST=T= 1 = = - e | / 1 N(«\I platform and access ladder can be
| supplied.
K
| ‘ |L ‘ | o = N\
I ”' | 4y '2-24 LEG CTRS. 1
I / £ 5 peil
v iR - |
/ 12l A
| | Pl
ol & FaBies |
—— = e a .
Iy /®)) Ty A Lo oo e
. o c 7 I Iy RADIOMASTS LTD
FOR DETAILS OF PRICES, DELIVERY, ETC. PLEASE [ |
WRITE TO US, STATING SPECIFICALLY YOUR REQUIREMENTS, \ | MOULTON, NORTHAMPTON, ENGLAND
ST, | CABLE ADDRESS RAMAR, NORTHAMPTON
Tel. 0604 43728 & 41572
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ew 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—

19% full scale deflection on dc ranges and 29, 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.
ax10k MC. 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: Do

" AVO®

oolel
aNE Mk5

WW—080 FOR FURTHER DETAILS

AL Thorn Measurement Control and

THORN Automation Division.
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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
R, 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

+15v

zero volts when the output of the i.c. is at
zero valts, assuming the loop is not closed
by Ry If the collector and emitter currents
of Tr, are assumed to be equal, then the
current through the transistor is V,./R,.
Therefore the drop across R, and Tr,
base-emitter is V', + (V..R,/R,). Hence the
voltage to be dropped by the zener diode is
Veem=(Vpe+ Ve RZ/RI)'
These calculations need only be approxi-
mate because any errors are virtually
eliminated when the loop is closed. Resistor
R, 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,
must then be taken to its emitter (second
circuit). Note that R/ is returned to the
non-inverting input because of the
additional inversion due to 7r,. 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.

O+15v

Try
2N3702

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 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 Qresistors 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

___vwaaaaLamericanradiohistarnys, com
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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 1 to input 1,
and output 2 to input 2.

-0
18k
18k

2 —
-V ™ ™M +V

If IC, and IC, 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 IC, 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.ed.
lights up when the supply voltage falls to
8.3V — this minimum voltage is determined
by choice of circuit components. Thel.e.d.
used is a Hewlett-Packard 5082-4440 avail-
able from Integrex. The zener diode is a
BZY8S5 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

>
v -
6Kk8

C106Y1
GE

oV

equipment

is included to prevent pulses triggering the
thyristor as capacitors charged.

P. C. J. Parsonage,

Whangarei,

New Zealand.
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A

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, ie. ‘0’
output for similar input levels and ‘1’ output
for dissimilar inputs, achieved by con-
necting the SN7426N as shown. Gate |
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 R, 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
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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

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, ¥, (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 A, and when fed to A4, an error ‘add-on™
signal is produced. The output between V,
and Vj is then composed of the error in
the output signal Vj added to the distorted
original signal V, to produce an output
very much closer to the ratio R,/R; 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 (V,+ V)V, = G, +G,G,/A4,,
where

AR,
GI o—
R,+Ri(1+A4))
d G )
an = e—
77 14+ 4,R,/(Ry+R,)

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 R, 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

1k

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.
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Experiments with 0perati0nal 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

I
Vig = —E, logy, 7 (7.1)

where 1, is the collecter current in amps, I,
is a constant at constant temperature, its
value is typically 107 '?A, E, is a constant at
constant temperature, its value approxi-
mately 60mV at 27°C, and V;p 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 /, and E, 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
Tr,. 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 Ry 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

*Department of Physics, Liverpool Polytechnic.

may be equated to the collector current. The
output voltage of the amplifier provides the
transistor emitter base voltage and we may
write:

L
€, = VEB = _Eo 10310 7 (72)

]

€

R

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 1MQ) 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

where [, = [, =

for zero amplifier output. Once input offset
voltage has been balanced the short on pin
2 isremoved. 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.lmV to 10V will be found suitable. A
typical set of experimental results is given
in the table below.

Output voltage Inputvoltage Log,,
e e, e,

0.32v 104V -4
0.35v 88x10-%v  495=-3.05
0.4V 47 x 1073V 366=-234
0.45V 3x10-2V 2.48=-1.52
0.5V 0.21V 7.32=-068
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 /, of eq. (7.2).

+15V replace with 1M resistor
when balancing offsets
470k = -
e
i
10k [ ¢ {
=
current 1™ r.oc s !
bias
| |
| |
= | 2n3707 |
A= T e -
Re
il 2k2 &

10k

—

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.

1t is not necessary to separately balance
inpat offset voltage and bias current; an
adjustment of the 10kQ 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.

o]
o]
1
\x

2305 -

2o e

o> /X

> v o4l X

53 P

o

&go-3~ x

D

“Toel
-4 -3 -2 - i 2

10940 INPUT VOLTAGE

Fig. 7.2. Plot of experimental results from
Fig. 7.1 converter.

2N3707
— ,ﬂ — 7
4 2
el

5 I
7 3
) B3 1
| ! 2 10k &
| L |
= = 15V =
=15V

Fig. 7.3. A simple aniilog converier.

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 A4,, attenuated by the resistive
divider R;, R, provides the emitter base
differential voltage between transistors T,
and Tr, and

R,
“Ry+R,

Vs, is controlled by the negative feedback
round amplifier 4,. The feedback forces it
to take on that value which will cause the
collector current I, = I, to flow in tran-
sistor Tr,. Negative feedback round am-
plifier 4, forces ¥y, to take on that value
which will cause the collector current
I, = I, to flow in transistor Tr,.

Substituting Vzp values from eq. (7.1)
into eq. (7.3) and rearranging gives

ey = PR p g, T Lot
R3 Ic2 101

where

VEB_ VEHZ (73)

e e
Li=1 = R—llandlcz =1 =R—22

The output is compensated against the
marked temperature dependence of the
transistor /, terms, since for matched tran-
sistors the 7, terms cancel. Even if the tran-
sistors are not perfectly matched it is found
that for transistors of the same type the
ratio 1 ,/I,, remains fairly constant with
change in temperature. The linear tempera-
ture dependence of the term E, which,
together with resistors R; and R, deter-
mines the scaling factor, may be compen-
sated by using a temperature sensitive
resistor for Rj.

If the greatest possible logging range is
required the input offset voltage and bias
current of amplifier 4, 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 I, set by e,
and R, is passed through transistor 7r,.

In a practical temperature compensated
log converter it is usual to return the e, input
to the positive supply and to choose the
value of R, so as to give a required value of
I.,. The value used for I, determines the

Try Try
Iy 2N3707 2N3707
D QQ
2k2 R2 12
p = 100k
y, J
_—
15k e
€ =3 (adjust for 2
3 4 scaling) R
& 3
1K
—15V . \

Fig. 74.

—‘—_

temp. sensitive
for temperature
compensation of £,

Temperature compensated logarithmic converter.
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Fig. 7.5. Plot of experimental results from
Fig. 74. circuit.

value of 7,; and hence e, required for zero
crossing of the output of amplifier 4,.

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 ¢,. This
should be done for several fixed values of
the reference current /.,. 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

. R;+R
1s equal to — 3R * E,. Values of R; and R,

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 e,, 1 volt and 10 volts, corres-
ponding to I, = 107°A and 10 *A respec-
tively. Note that zero crossing of the output
occurs in each case when I, is slightly less
than I ,. This is because of a mismatch in
transistor [, terms. The results indicate a
value I,,/I,, =~ 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 4.

The effect of fixing the current 7, = I_ at
some reference value and applying a vary-
ing input signal to the e, terminal should be
tried. This gives log conversion without
sign inversion, but the e, input is not suit-
able for very small signals. Transistor 7r,
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 Tr, 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-
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Fig. 7.6. Temperature compensated untilog converter.

form an antilog conversion, as illustrated in
Fig. 7.6.

The input signal to the circuit, attenuated
by the resistive divider, R, R,, provides the
emitter base differential voltage between
transistors Try and Tr, and

R.
€ ;23+JR4 = Vipo— Vem (7.5)
Negative feedback round amplifier 4,
forces Vg, to take on that value which will
cause the current /, = /I, to flow as a col-
lector current in transistor Try. If I, is held
constant as a reference current Vyy, 1s con-
stant and V., varies directly with e;.
Voltage V5, determines the collector cur-
rent, I ,, of transistor Tr,. Negative feed-
back round amplifier 4, forces I, to flow
through resistor R, and amplifier 4, gives
an output voltage ¢, = I, R;.
Substitution of Vg, values from eq. (7.1)
into eq. (7.5) gives

Ry I 1y
¢~ = E,log,o 7~
R3+R4 1::2 Inl
Where I, = 1, ¢,/R, and I; = ¢,/R;
,02 RZ g R L
Thus 1” el — 10('R3J R, E,
ol %o

Values of R; and R, are normally chosen so
that
Ry 1

Ry+R,E,
R, may be made temperature dependent in
order to compensate for the temperature
dependence of E,. With these values of R;
and R,

102 ei
=l R 10

ol

€,

If 1,, = 1,, the multiplying factor

102
cl / RZ

ol

/

may be made equal to a desired constant
¢ by choosing e, Ry and R, so that
e,(R>/R;) = c. This makes ¢, = ¢ 10 &

The value of the constant ¢ must, of
course, not be made greater than the output

2
1
@
o] c=0"1 c=1
o o
>
&
a1
—2L

0°001 001 01 1 10
&, (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 ¢, to zero and adjust ¢, or R,
to make the output of amplifier 4, exactly
¢ volts. Apply an input signal of minus one
volt and trim the value of resistor R, to
make the output of amplifier 4, exactly 10¢
volts. Experimental results obtained with
the circuit are shown graphically in Fig. 7.7.
The two sets of results are for ¢ = 1 and
¢ = 0.1. No offset balance was employed.
Balancing amplifier 4, 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 generale 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 2kQ, a 10°C change in tem-
perature or a 309, 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 R in series with
the constant current generator Tr,. An
operational amplifier, 4, compares this
reference voltage with the voltage to be
measured across R; . 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 4 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.

Three instruments with different types of ‘readout’.

. R1 R4
input %2!( 4K7

+3:-5V to 9V
at 3 to 9mA
Cs |+
20p =
. e\ 15V
L
05}. - 10n
0, #—1 - Cy high-impedance
| B b_'{i_f“\ e earpiece
4 + 10n %
C1 RB Rg R‘!O
40n 68k 27k 3k3 \%%L\
—o— ] =
S
) Cs .I-+ R
J 20p 2k2
15VT
ov

Circuit of the aural-tactual meter. Transistors are germanium rypes, e.g. OC45, OC71,; op-amps Motorola 1435, diodes silicon types,

e.g. BA100, 04200, IN914.

wWwWw americanradiohistorv com


www.americanradiohistory.com

Wireless World, January 1973

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, so 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
R,, and R, are used, with decoupling
capacitors C, and Cs. The value of R, is
smaller than R,, because the current from
the positive supply is greater than that from
the negative supply due to the constant
current generator. Silicon diodes D, and D
isolate the functions of the two op-amps.
The multivibrator frequency may be altered
by changing C, or R,.

The base of 7r,, a germanium transistor,
is held at about 700mV below the positive
supply line by the silicon diode D5. Since
the emitter-base voltage is about 300mV,
the current through it stabilizes so that a
further 400mV is dropped across the emitter
load, Rs and Rg. Thus by varying R¢ 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 ¥y for Tr, are similar
and thus tend to cancel each other out. R, is
chosen so that even at the lowest supply
voltage the bias current through D, is
several times the currents in the bases of
Tr, and Tr,. To allow zero setting with no
input, 7r,, R, and R; are added. Silicon
diodes D, and D, 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
1kQ, and hence Ry is adjusted to produce a
current of 100 gA in the collector of Tr,.

Instruments using both methods of vary-
ing R, 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 thesc 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.
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“B.B.C. Engineering — 1922-1972”°

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 Ib,
contains well over 300,000 words and so much
information that it would be invidious to high-
light 2ny 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:

1. 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 originai
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 UK.
whick 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 “Comcul” 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
aircrafl.

Jermyn Distribution, Vestry Estate, Sevenoaks,
Kent, have been awarded a franchise to handle the
range of Siferrit pot cores manufactured by Sicmens.

EMI Electronics and Industrial Operations, Blyth
Road, Hayes, Middlesex, has introduced « com-
puterized spectral calibration seivice for users of its
photomultiplier tubes.

A vacation school intended to familiarize engincers
and scientists in industry and education with
modern methods and philosophics in the measure-
ment of physical quantities will be heid at the

wwwLamericanradiohistornv.com

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 engincer-
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, WIM 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, WCI.

New Zealand Broadcasting Corporation has ordered
two complete mobile scts of outside broadcast
colour TV equipment, including Mark VIII auto-
matic colour cameras, from Marconi Communication
Systems Ltd, Marconi House, Chelmsford CM1 1PL.

Ultra Electronics (Components) Ltd, Fassetts Road,
Loudwater, Bucks. have signed an agreement (o
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 1HIJ.

Two short courses entitled “Video recording” and
“Time sharing computer systems” are 10 be held at
Norwood Technical College, Knight’s Hill, London,
SE27 OTX. Video recording is a seven-week course
from 18.30 1o 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
mtroduction 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
le.ds, and coherent light emissions which
characterize the semiconductor injecuon 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 arrayvs. 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. Lid, Yeovil Road, Slough.
Bucks.

Compatibility and Testing of Electronic
Components, written by C. E. Jowett, is
designed 1o meet the needs of engineers and
technologists working 1n 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 tesung methods and generaiing an
understanding of compatibility between
materials, processes and ditfering environmen-
tal condiutions. 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 incompaubilitics. Pp.345. Price £6.00.
Butterworth & Co. Lid, 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 1o 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 10 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 uiode 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 Lid. Mullard
House, Torrington Place, London WCIE
THD.

Dielectrics, by P. J. Harrop, is the title of a
work on a topic which has been neglected 1o a
certain extent even though great advances
have been made on the subject of matenal
science. The author has attempied to bring up
to date the subject of dielectric materials used
in é€lectrical /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.1355. Price £3.50.
Butterworth & Co. Lid, 88 Kingsway, London
WC2B 6AB.

Techniques of Circuit Analysis, by G. W.
Carter and A. Richardson, is written primarily
for undergraduate swudents 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 siate
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 NW1 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 (o
understand and assess the capabilities of thick
film technology in relation 1o his own particular
requirements. [t 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 insulaung layers, 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. Buuterworth & 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
imcorporates  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 amplitiers. 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
WCIE 7THD.

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-
tions), 49 High Holborn. London WC 1V 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
Lid, Dorset House, Stamford Street, London
SE19LU.

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 Modeiling of
Studios and Concert Halls”. Pp.36. Price 40p
(post free). Annual subscription £1.50. B.B.C.
Publications, 35 Marylebone High Street,
London WIM 4AA.

Transistor Circuit Design, by Laurence G.
Cowles. is a reference manual of practical
transistor circuits with design procedures and
formulae covering d.c. 10 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.21l. Price £1.60.
Butterworth & Co. Lid. 88 Kingswav. London
WC2B 6AB.
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A Simple Transistor D.C. Multimeter

by J. D. Pa/10nzq/]'*

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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[n 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. 1 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 (4 in. diameter or less).

Circuit

The suggested revised circuit of the d.c.
transistor multimeter is shown in Fig. [.
First of all the voltage multiplier is changed
so that all the voltage ranges have single
individual separate resistors from R, 10 Rg
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 (wo 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 (R4, Ryg). The
variable resistor R;, in the tail load of Tr,
and Tr, serves as a ‘set zero’ adjustment.
The variable resistor R,; serves to set full
scale deflection.

In order to switch off the multimeter there
is a switch ;. In the position ‘OFF’ tran-
sistor bases of Tr, and 7r, 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
R,,~R,,, may be wire wound. Each of these
wire resistors must be correctly checked
with Wheatstone bridge. Resistors from R,
to R, can be selected among the preferred
value series. For example, in the case of the
67Q resistor R,,, in the current chain

*Moscow, USSR.
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+0

Tr, base

Fig. 4. Position of the main parts of the
multimeter.

(multiplier), it can be selected as 68Q—17;;
Rg, 220Q—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

R, 50M Ry; 23

R, ISM R, 1

R, SM Rys 100

R, 15M 16 100 preset
Ry 450k R, 120k

R¢ 100k Rg 50k preset
R, 49k Ry 47k

Rg 670 R0 18k

Ry 230 R,, 10k preset
Ryo 67 R,, 680

Ry, 23 R;; 500 preset
Ry, 6.7 R,, 3.3k
Transistors

Try, Tr, BC184L

Tr, MPSAG6S

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 cCircuits
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 50us.

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 belaunched
down the piezoelectric substrate. Since the
s.a.w. is non-dispersive, the information
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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.aw.
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.hf. 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
10° m/s, lithium niobate having a velocity
of propagation 3.5 X 10° m/s. alumin-
ium nitride, 5.8 X 10® m/s and finally
the more familiar ST-cut X propagating
quartz having a s.a.w. velocity of 3.1 X

10° m/s.
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Design Criteria for Logic Power Supplies

by R.B.D. Knight,*M.A., D. Phil, M.LE.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.tl. 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

0.1uF having good r.f. properties.

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

[
(=3

*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.tl. 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

*- +5v

output

ov
Fig. 1. “‘Totem-pole’’ output stage.

rectitied

Fig. 2. Series stabilized power supply.
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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 outputimpedance
which rises with frequency. This rise is
controlled by the capacitor C, 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 R,
and R, represent the resistances of the
leads between the power unit and the
load: C, 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 L,, 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
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rectified -: C'!
o

Fig. 3. Supply with long output leads.

the belief that this will ensure that there
are nio 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.tl. 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-

t“Design Considerations for a t.t.l. Gate”, Jeff Kalb,
National Semiconductor Corp. publication TP-6.

WO
di
17

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

tiring
circutt

Fig. 4. Thyristor “‘crowbar’’ protection
circuit.

OUTPUT VOLTAGE

LOAD CURRENT

Fig. 5. Characteristics of supplies and
loads. 1. Supply with considerable
Sfoldback 2 & 3. t.t.1. load lines.

4. Supply with slight foldback

5. Supply having constant current
characteristic. 6. Shunt zener
stabilizer.

Ry
l YAA%AY% +5v
r'ecutli;fed C1 output
ov

Fig. 6. Shunt regulator using zener diode.
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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 ioad 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 moduie 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 ttl. 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 + 10%.
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.
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British participation in ESRO-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, tem-
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 lcm diameter designed to collect
residual electrons and, therefore, to define

Spacecraft ESRO-4 on a test rig in California
b
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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 zxially 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 150r.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.
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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. [t is still possible to put an
amateur station — particularly a cow.
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 1o 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
¢.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.LE.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.

www americanradiohistorv.com

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. 1. 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. WIBB, 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 [00-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:
“] 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, G3IVA
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i 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
AL s ==
London SE1, 8HA Telephone (01) 928 3424 e R

‘WW—081 FOR FURTHER DETAILS
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an all-clear board in 6 seconds flat.

‘If the Wayne Kerr Testmatic
did not exist, it would have
been necessary for us

to invent it’

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

Dave Peacock, Head of the Test Department,
Dolby Laboratories Inc.

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 vear — using the TM60 for a
mere 2% hours a day. But we’re stepping up output,
so next vear the saving should be even more
impressive.

‘Any teething troubles? . . . | 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 PO22 9RL
A member of the Wilmot Breeden group

WW-—(082 FOR FURTHER DETAILS
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The Testmatic at work at Dolby Labora-
tories. It can do its 58 measurements on
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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 range of 100 to
10!° Q. The instrument contains two voltage
generators (+0 to 10V and +0.5 to 15V,
error 3% +15mV, 1, 10mA), a
constant-current  generatorr {(10nA  to
10mA,  error +3%+/luA.  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 l.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.tl 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.l, ic. 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.tl. 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 100uA 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-

wwaLamericanradiohisternys. com

45

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 ihe 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
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and blanking waveforms are provided,
with 2:1 intertace. 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 inexnensive 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.

WW319 for further details

Wide-angle viewing l.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 le.d. is ic. 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. Pawer
dissipation at 25°C is 200mW and
recurrent forward current is 1A 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 3004V 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.0O. 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-

Wireless World, January 1973

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 inpuf, 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

Touch tuning i.cs

Siemens have now introduced in the UK.
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 beused for channel
changing, using only a single wire. The new
i.c. is also applicablein 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 areused,forithasbeen
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.

www americanradiohistorv com

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 £2. 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
19.7M Q+ 5% (h.t. end), 29.4M Qtracking
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
Lid., Greenhill House, 90-93 Cowcross
Street, London ECIM 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 pilunger 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 IM( in
parallel with 20 to 60pF.

For low-level signals, the 1:1 attenuator
head can be used fromd.c.to SMHz and no
compensation adjustments are necessary.
The GE81600 passive probe kit is available
from Electroplan Lid, 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 .sfaces, the wire stripper adjusts
to most :tandard sizes of wire and is fitted
with a handle opening spring to facilitate
repetitivi; wire stripping. A handle locking
catch i« fitted at the top of the wire
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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 0.

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 +(0.2% + 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 voits. Size: 2.5 X 8.5 X 10.0in.
Weight: 7lb 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 UK.,
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 TS6AKS5. These are in-
tended to replace the 12AT7 and 6AKS5
respectively in most amplifier circuits.
The TSI2AT7 consists of two high-
voltage f.e.ts and the TS6AKS a cascode
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connected f.e.t. pair. Amongst the valves
which it is claimed can be replaced by
the TS6AKS are the EF90, EF95, and
EF95F.

At this stage, GDS say that the pentode
Fetron should not be considered a plug-
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 TS6AKS 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 10 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 § X
21in ‘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, U.S.A.

WW322 for further details

Knob assembly

A new knob, dial and escutcheon
assembly with an aiternative plain or
customer designed legend dial has been
introduced by Bulgin. Designed for push
fitting to Zin flatiened shafts, the knob and

escutcheon are polished black with
smooth sides. The decor cap and dial are
spin finished alloy. A. F. Bulgin & Co.
Lid., Bye-Pass Road, Barking, Essex.
WW326 for further details

V.HL.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
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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 — 8
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
separale frequency measuring equipment
in many test applications.

Except for the counter and lock
features. the ovcrall performance of the
8640A and 8640B signal generators is
identical. Power output is calibrated from
+19 to —145dBm (2V 10 .0I3V) 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.fi. 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 am. 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
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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 | 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 UT40T and UT40R, 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:

UT40T

Sensitivity (0dB = 1ubar/V/m) > 3dB
Frequency 40 +0.9kHz
Impedance 2000
Capacitance 1400 +20%pF
Selectivity 70

Max. applied voltage v

Temperature range —15to +65°C
UT40R

Sensitivity  (0dB=1V/ubar) > —64dB
Frequency 40 +0.9kHz
Impedance 70k Q
Capacitance 1400 +20%pF
Selectivity 60

Temperature range —15 to +65°C
Priced at £3.95 for a single pair, discounts
are offered br 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 502 to
500 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 WA 2240 wide-band

amplifier are:
Frequency 225-400MHz
Instantaneous
bandwidth 175MHz
Power output 5W at 1A
20W at 2A
60W at 6A
100W at 12A
Power input 1 or 10mW
Second harmonic —30dB
minimum
Input v.s.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:

WAL americantadiohisterns-com

sensitivity, 1.6 02V 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 1.6uV to
100mV em.f; af. 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 1lb 5oz and 1lb 100z).
Dimensions are 208 X 84 X 39mm (ap-
proximately 8 X 34+ X 14in). Dymar
Electronics Ltd, Colonial Way, Radlett
Road, Watford, Herts.

WW316 for further details

10-turn potentiometer

A miniature precision 10-turn potentio-
meter, only 2in 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.

(o

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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Dr. Frank E. Jones, MB.E,
F.RS., managing director of
Mullard Lid. has retired but
joined the board - of Philips
Industries Ltd on January Ist. 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
lgft T.R.E. in 1952 to become
députy 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
Lid. 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.LE.E,
head of the Research Department
of the B.B.C., has received the
David Sarnoff Gold Medal Award
for 1972 trom the Socicty 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-
lev’s lecture on i4th 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 remuarkable
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.1.E.R.E., market-

ing manager of Motorola
Semiconductors Ltd, has been
appointed director of product

promotion jand planning. Europe.
He moves to Geneva in January.
Mr. Griffin, who is 38, was
with Texas Instruments, Bedford,
from 1957-62 and with Celdis
immediately prior to joining
Motorola in 1964. He is succeeded
as marketing manager, U.K., by
Mike Ward, who is 36 and has
been with Motorola for the past six

.vears.

John Bishop, M.LERE, 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 joincd
Brookdcal 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 vears 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, M1.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 Lid as saics manager,
has over thirteen years’ experience
in the semiconductor industry,
both in the United Kingdom and
Scandinavia. He was latterlv 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.1LE.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 io 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 PI,,
wC2.

10th. 1IEE/IERE — Colloquium on “Microcom-
puters and electronic calculating aids™ at 14.30 at the
IERE, 9 Bedford Sq., WCI.

10th. IEE — Discussion on “Active antennas and
steerable arrays for communications” at 17.30 at
Savoy Pl., 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 Belgrave St., SW1.

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., W1.

24th. TERE — “Media: A continuous digital
process control system” by J. R. Halsall and L. J.
Kirby at 18.00 at the IERE, 9 Bedford Sq., WC1.

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., WC1.

AYLESBURY

11th. TIEE/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. IEE — “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.hf. 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. 1IEE Grads. — “The engineer in Parliament
hy A. Palmer at 19.30 the University of Sussex,
Falmer.

CAMBRIDGE

11th. IEE — “Electronic aids to night vision” by
Dr. P. Schagen at 1830 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. IERE — “Man-computer interface for
process control” by K. E. Morgan at 18.30 at
U.W.IS.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. [ERE — “Review of solid-state microwave
devices” by J. G. Summers at 18.30 at University of
Surrey.

KINGSTON UPON THAMES

16th. 1EE 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. L 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.
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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. IEE 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 [9.00 at Portsmouth
Polytechnic.

READING

18th. IERE — “Visual telecommunications
systems — a reiview of some technical problems” by
1. Macdiarmid at 19.30 at the J. J. Thomson
Laboratory, Uriversity of Reading, Whiteknights
Park.

SOUTHAMPTON

17th. 1IEETE — “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

ACTIVE DEVICES

A new range of Passivated, Assembled, Circuit
Elements (PACE-packs) manufactured by Interna-
tional Rectifier, Hurst Green, Oxted, Surrey, is
described in leaflet E2716. 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 ...WW401

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 L 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)

Sheet  3291(Q400B) ... ;
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, Lincoin LN1
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-fiat and elliptical
function forms. Kinetic Technology Inc., 3393 De La
Cruz Boulevard, Santa Clara, California 95050

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  ................. WWwW407

“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

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 ILP o 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) rf./pulse
transformers in flat-pack form, were received from

Anzac Electronics,
Massachusetts 02154

39 Green Street, Waltham,
b S e WWwW410

A leaflet contains a full specification and descrip
tion of a new type of miniature, p.tf.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 10 us by Tony Chapman
Electronics Lid., 3 Cecil Court, London Road,
Enfield, Middlesex ..o Wwi4i2

New miniature servo-controlled a.c. voltage
stabilizers for laboratory or industrial application
providing distortionless control at power ratings
between I180VA and 920VA, are described in a
leaflet from Claud Lyons Ltd, Valley Works,
Hoddesdon. Herts ..o Ww413

Data on types “VK”. ceramic capacitors (1pF to
1 F), “VY”, porcelain capacitors (0.24pF to 10nF),
“Vee Jem”, chip capacitors (IpF to 470nF) and a
new low-cost Phenolic dipped range. is available in a
condensed catalogue from Vitramon Europe,
Wooburn Green, Bucks ..o WWw414

Tvpe 3W 1. precision decade capacitor having direct
in-line readout over the range 0.00! 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 WWw415

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
............................................................ wWwd4al6

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

RC A /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) Lid,,
Michaelmas House, Salt Hill, Bath Road, Slough,
BUCKS e sesesestnansssens s svsns s sns s wWWw418

“IN821 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 WCIE THD ...... wWw419
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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 E17 6BU

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 Lid,
Durban Road, Bognor Regis, Sussex PO22 9RL

.......................................................................... Wwi421

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 BH17 TER

.......................................................................... Ww422
Leaflets describing trip amplifiers, with input
sensitivities ranging from 10mV to 300V and

10 A to lA intended for industrial control
systems also, low-cost miniature power supplies with
output voltages in the range 4V to 24V d.c. are:
ICD2 (amplifiers) ooooeovvvcvicniciceninees Ww423
PS8 (power supplies)
Farnell Instruments Ltd., Sandbeck Way, Wetherby,
Yorks 1.§22 4DH.

COMMUNICATIONS
A booklet, containing technical descriptions and
specifications of the various v.hf. and uhf

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 TQW ... 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

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

Automation system architure and its involvement
in the electronics /automation industry is the subject
of a booklet from Warren Point Ltd.. Prospect Place,
Welwyn, Herts.

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

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! ki min b s o) 53 Serie T 36 ores w6 AP D9 WWw 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 pius 20p
postage.
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Line Matching Transformers
from Standard to Super Fidelity

It's easy to choose ;
the right Line Match- :
ing Transformer .
from the five %
Gardners ranges. i

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.

2l |

The Miniature and
Standard ranges provide
excellent bandwidth for
most purposes, 30Hz —
22kHz for the 1-0dB
points.
| Except for the very
smallest in the range, all
Gardners Line Matching
Transformers are fully magneti-

6000
2WIRE LINE

HiGT Tl
3 ! | s
~ ! ] [~
wg 3 3 cY¥
H ¥ | y 7 9%
52 ] o
s - | [l s

= Ih

THUUTS2S T2-MUTS25
6000 BAL. L5
RESISTOR ' %

@rd r\@

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 s 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.
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Project 60 Stereo FM Tuner

STERED
FA TUNER

94 9 98 WO W2 104 106 108 MH

" Channals

5§ 0 1520 26 80 35 -AQ. 45 50" Of L 6

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 qualitv better than from any other method of detection
yet used. Varicap diode tuning, accurately formed printed circuit coils, an
[.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 1C.12 iy witior

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). 6-8Q. Frequency Response: bHz
10 100KHz--1dB. 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 nommal Power Gain:

constructors with the [C.10, the first time an |

had ever been made available for such purposes.
we have followed it with an even more efficient
version. the SuperiC.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 amphfier 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 (s the equivalent of a 22 tran

90dB (1.000.000.000 umes) after feedback
Supply Voltage: 6 to 28Y. Quiescent cur-
rent: 8mA at 28V. Size: 22 45 - 28mm n
cluding pins and heat sink..

SPECIFICIATIONS
Numberoftransistors: 16 plus 200 [.C.
Tuning range: 87-5to 108MHz.
Sensitivity: 71V for lock-in over full de-
viation

Squelch level: typically 20 1y

Signal to noise ratio: +-65dB.

Audio frequencyresponse: 10Hz-15Khz
(--1dB)

Total harmonic distortion: 0:15% for
30% modulation.

Stereo decoder operating level: 2LV
Crosstalk: 40dB

Outputvoitage: 2 - 150mV R.M.S. max
(typically 2 x 50mV. stereo)

Operating voltage: 25-30V DC at 100mA
Indicators: Stereo on ' tuning.
Size:93x40 207mm.

Project 605

The easy way

to buy and el
build SRR
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
ttle 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

Manual available separately 15p post free,

60 modules as they become avarlable adapted to
the Project 605 method of connecting

With FREE printed circuit Complete Project 605 pack with
bolard and 40 gage manual ‘ comprehensive manual. post free £2 9 . 9 5

2 98 Post f Everything you need to assemble a superb 30
. OSlhinee watt high fidelity stereo amplifier without having
to solder.

=sirnci=ir-

Sinclair Radionics Ltd, London Road, St. lves,
Huntingdonshire PE17 4HJ. Tel: St. Ives 64311
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the world’s most advanced high fidelity modules

Z2.30 & Z.50 power amplifiers

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 (8Q))
and all lower outputs. Whether you use Z.30 ar Z.50 amplifiers in your Project 60 system will depend
on personal preference. butthey 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 usedin afarwiderrange of applications.

SPECIFICATIONS (Z.50 units are interchangeable with Z2.30s in all applications).— Power Qutputs:
Z.30 15 watts R.M.S. into 8 ohms using 35 volts : 20 watts R.M.S. into 3ohms using 30 volts

Z.50 40 watts R.M.S. into 3ohms using 40 volts . 30 watts R.M.S. into 8 ohms using 50 volits

Frequency response: 30 to 300.000Hz+ 1dB. Distortion: 0.02% into 8 ohms. Signal to noise ratio: better
than 70dB unweighted. Input sensitivity: 250mV into 100 Kohms (for 15w into 8Q2). For speakers from 310 15
ohmsimpedance. Size: 14 x80x57mm.

Bunlt, tested and guaranteed with circuits and instructions manual. Z.30 £4.48 250 £5.48

Stereo 60 Pre-amp/control unit

Designed specifically for use on Project 60 systems. the Stereo 80 is equally suitable for use with any
high guality 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 1s by
means of press buttons, with accurate egualisation on all input channels The Stereo 60 is particularly
easy to mount
SPECIFICATIONS—Input sensitivities: Radio — up to 3mY. Mag. p.u. 3mV. correct to R.I.AA. curve
1dB 20 to 25,000 Hz. Ceramic p.u. — up 10 3mV Aux — up to 3mV. Qutput: 250mV. Signal to noise ratio:
better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE ~12 to —12dB at 10KHz BASS
1210—12dB at 100Hz Front panel: brushed aluminium with black knobs and controls. Size: 66 x40x207mm

£9.98

Buiit. rested and guaranteed.
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A.F.U. High & Low Pass Filter Unit

For use between Stereo 60 unit and two Z.30s or Z.50s. The unitis very easily mounted and 1S unigue
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 bKHz. L.F. cut-off (—3dB) variable from 25Hz to 100Hz. Distortion at 1KHz
(35V. supply) 0.02% at-rated output. Operating voltage from 15 to 356V. Current 3mA. Size:
66 x 40 x 90mm.

£5.98

Built, tested and guaranteed.

—
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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
isessential.

Typical Project 60 applications

PZ.5 30 volts unstabilised £4.98
PZ.6 35 volts stabiised  £7.98
PZ.845 volts stabilised
(less mains transformer)
P2.8 mains transformer

£7.98
£5.98

System The Unitstouse together with Units cost
Simple battery Z.30 Crystal P.U., 12V battery £4.48
record player volume cgntrol, etc Gual‘antee
Mains powered record 2.30.PZ.5 Crystalor cerarlmc P.U £9.45 If, within 3 months of purchasing any product direct from
player volume control. etc Sinclair Radionics Ltd.. you are dissausfied with it, your
12W. RMS continuous 2x2.30s, Stereo  Crystal, ceramicormag. £23.90 r;{%’;i}’sg';lsgeo;?ef:‘:hd‘:‘:;r:eog”f:r’am:g}'ﬂi‘g%@'&gﬁg:‘wi‘:g
sine wave stereo amp. for 60;PZ.5 P.U.. F.M. Tuner, etc SihelainRadionics id
average needs Each Project 60 module is tested before leaving our factory
25W. RMS continuous 2x2Z.30s, Stereo High quality ceramicor  £26.90 Iann,g(')fng]:ﬂ'js”eteis;‘\’/v"l‘l’lo;‘;r‘\’/?cr;eft”;igi:";:gvvsi‘::\%cjt?::i
sigelivarelstereolamby 60.Pz.6 magneuc P.U. F.M. charge to you, if it is returned within two years from the date
using low efficiency (high Tuner. Tape Deck. etc of purchase. Outside this period of guarantee a small charge
performance) speakers (typically £1.00) will be made. No charge is made for
postage by surface mail. Air Mail is charged at cost.
80W. (3 ohms) RMS 2x2.50s, Stereo  Asabove £34.88 E ' ¢
continuous sine wave de 60; PZ.8, mains
luxe stereo amplifier. (60W. transformer SINCLAIR RADIONICS, ST IVES, HUNTINGDONSHIRE PE17 4HJ
RMSinto 8 ohms)
indoor P.A. Z.50,PZ.8, mains Mc, guitar. speakers,  £19.43 Please send
transformer etc..controls i 'enclose cashfcheque/money order
F.M. Stereo Tuner (E25) & A F U. (£5.98) may be added asrequired. Name
Address

imci=ir-
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Type SW.100 100 x 80mm

S0pA £3-80 |

30-0-30eA £3-80

100puA .. £3-80

100--0- 1o, . €370 nd

S00UA £3-50 3

TmA £3-40

20V, D . £3-40

H0V. D.C. £3-40

300V. D.C. £3-40

1 utp. DA £3-40 OV, ALC. £3-40
g DA £3-40 VU Meter £4-15

Type $D.830 82-5mm x 110mm Fronts

= fma £2-50
JOmA . £2 50

LpomA £2 50

4 4 S0mA £2:50

L atng £2-50

Aamp £2-50

L amp. . £2-50

H0UA 5 £2:75 av. b £2-50
30-U- Hpy £2-70 LoV, D £2-50
100 A £2-70 20V D.C £2-50
tot—O-lobua .. £2 70 SOV, DC £2-50
A £2:70 SO0V, D.C. £2°50
S0UpMA £2°55 1AV, AL £2°75
TmA 8250 | sV AC | 278
HImA £2-50 VU Meter £3-00

Type $D.640 63-5mmn x 85mm Fronts

S L £2-60 A £2 35
30-0-30p A £2-55 1 amj £2-35
HHRMA £2-55 3 amp. £2-35
LOO-0- 100 A £2 55 T amp. . £2-35
200uA £2:55 )V bce £2-35
ELIDTEY £2-35 . D.C. £2-35
imA £2-35 . he. . £2:35
JIA £2-35 ne. ... £2:38
$0nA £2-35 15V, A€ £2-40
50imA £2:35 300V. A.C. £2-40
toma £2:35 VU Meter £2-70

Type SD.460 46mm x 59.5mm Fronts

BIUTEN .. £2-40 500mA ig-l.‘)
OuA £2-35 L aup. £2-15

B 5 amp. £2-15

Wl 2,38 10 aunp, 215
1 A £2-35 D g5
2iMpA £2-35 |o\ . £2°15
G0uA £2 20 £2-15
mA £2.15 | £215

S A £2-15 g £2-16
10mA £2-15 13V, A.C. £2-30
S0mA £2-15 300V, A.C. £2-30
10¢mA £2-15 VIT Meter £2-55

s MOVING IRON—
ALL OTHERS MOVING COIL

Please add postage

RANEVIERER

CLEAR PLASTIC PANEL METERS

Type MR.85P. 4lin. x 4iin, fronts.

T eriniia T0mA ... £310

N S0mA £3-10

% i 100ma .. £310
somma ... £3-10

ll“ Lamp. ... £310

P amp. . £310

oo % 15 amp. . £310
s . a £3 0
£3-10

£10

: . £3:85 £3'10
Bo--oopA o £3°40 . £310
THpA . £340 S0V, AC £3:10
Lon-0-Toops £330 | 8 Meter nA  £3-15
200UA £330 VU Meter .. £3-95
SO0UA 320 | 1amp. Al £3:10
SH00-300u A £310 | 5amp. AC* £310
lma ... £3'10 10 amp. AC' £3-10
1-0-11nA £3-10 20 amp. A.C.* £3'10
GmA L £3-10 50 amp. A ‘10

Type MR.52P 23in. square fronts.

J0pA £3-40 V. D.C £2-20
A0-0-300A £2-85 20V, D.C. £2:20
100pA £2-85 50V.1LC. .. £2-20
1o0-0-1oopa  £2-75 300V, D.C. £2:20
SobpA £2 55 13v. AC. .. £230
LA £2:20 | #00V. AL £2-30
A £2:20 N Meter LA £2-30
oma . £2:20 VU Meter £3 50
30mA ... ... £2-20 Iamp. A.C* £220
10t A £2:20 Samp. AC>  £2-20
30t A £2-20 T amp. A £2-20
I amp. £2-20 20 amp. A.C.* £2-20
3 amp. £2:20 10 amp. A.C.* £2-20
Type MR.65P. 3{in. x 3}in. fronts
G0uA . £37 1oV, D.C. .. £2-40
30- o 50uA . £3-00 20V. D.C. .. £2:40
HA £3-00 50V. G .. £2:40
100 0 l()()u-\ £2-90 160V, D.C. £2:40
2004 . £2.90 200¥. D.C. £2:40
500puA ... £2:65 £2:55
500-0-500:A  £2-40 £2-55
A ... £2-40 £2.55
SmA £2-40 -AC. £2:55
10mA £2-40 300V, A.C. £2:55
S01A £2-40 3 Meter ImA £2-80
10014 £2:40 VU Meter .. £3-%
300mA £2-40 50mA A.C.* £2-40
1 amp. £2.40 L0UmA A.C*  £240
5 amp. £2-40 200mA ACc  £240
loawp ... £2-40 500mA AC  £240
15 amp. £2-40 Lamp. A.C.*  £240
20 amp. £2-40 5amp. AC.r  £240
30 amp. £2:55 10 amp. A.C.* £2:40
50 amp, £2:75 20 amp. AC.* 240
V. D.C. £2-40 30 amp. A.C.* £2-40

Send for Illustrated brochure on SEW  Panet

Meters. Discounts tor quantities,

USED EXTENSIVELY BY

Type MR.38P. 1 21/32in. square ironts.

150mA ... £175
[ i e e 200mA . 175
- _ @™ 300mA 1%5
M“*‘Q,\ ] 500mA ... £1%5
\"4 4 T30mA T 75

\ 6 4 Jamp. ... e
i 2 amp. . 75
BN 5amp, 75

= IO amp. o7
= = D 75

i
SOpA L 230 75
50-0-50pA . 210 75

100pA . 210 gl

100-0-100p A 195 -
200uA £1-95 75
500ua ... £1-80 . .0, 75
500-0-300u4  £17 500V, D.C. 75

TmA ... . 175 TH0V. D.C. 7
1-0-TmA 175 15V, AC. . -85
2mA 3 1-75 50V, D.C. . -85
SmA 175 150V, AC. 85
10ma ... 1-75 300V. A.C. ‘85
20mA 175 500V. A.C. -85
S0mA 1-75 ¥ Meter 1luA ‘85
100mA 175 V1T Meter .. 30

Type MR.45P, 2in. square fronts.

SpA ... £2:50 damp. ... -85
50-0-30nA £2:30 10V. D.C. . -85
1004 A . £2:30 20V. D.C. .. ‘85
100-0-100uA  £2-05 50V. D.C. -85
2001 A £2-05 300V. D.C 85
300pA . £195 15v. D.C. .. £2:00
500-0- a()()u'\ £1-85 300V, D.C. £2:00
ImA . £1-85 8 Meter ImA  £2-05
SmA 3 £185 VU Meter .. £2:50
10maA ... £1-85 1 anp. A.C.* -85
S0mA £1:85 5 amp. A.C.* -85
100mA £185 10 amp. A.C.* -85
500mA £1-85 20 amp. A.C* ‘85
1 amyp. £1-85 30 amp. A.C.* -85

EDGWISE

METERS

50uA . £340 £3-05

50-0-50uA £3-30 £2-70
1004 ... £330 £2:7
100-0- 100uA  £3-20 £375
200ua .. £320 |

INDUSTRY, GOVERNMENT DEPARTMENTS,
EDUCATIONAL AUTHORITIES, ETC.

® LOW COST @ QUICK DELIVERY @ OVER 200 RANGES IN STOCK & OTHER

RANGES TO ORDER

“SEW’ BAKELITE
PANEL METERS

Type MR.685. 3}in. square {ronts.

1 awmp. £2'15
5 amp. £2°15
15 amp. £2-15
30 amp. £2:15
50 amnp. £2:15
5V. D.C. £2-15
wv.ne .. £215
20V, D.C. £2156
50V. L.C. £2'15
150V, D.C. £2-15
00V, D.C: £2:15
— . 30V, AC.* £2 20
oA gggg SUV.ACe . £2:20
50-0-301A £2.60 | lo0V. ACT  £2-20
lo0uA ... £260 | d00Vv.AcC:  £2:20
100-0-100uA £250 | S00mA AL~ £215
500.A . 8315 I amp. A.C £2-15
BO0-1)- 5OUuA £2-15 5 amp. A.C.* £2'15
TmA £2:15 | loamp AC.* £2:15
1-0-lmA . £2-15 20 amp. A.C.* £2:15
SuA . £215 | s0amp. AC* £2-15
10mA £2'15 50 amp. A.C. .
S0mA ... £2-15 | VU Meter .. :
100mA £215 | 30mvDC  £240
500mA £215 100mV D.C.  £2-40
Type §.80 B80mm Square Froats
S0MA ... ..... £3°50 somee .
a0 0-50pA ... £3-40
J0upA . £3:40
LO0-0-100pA .. £3-30
500uA £305
ImA £2-85
20V. D.C. £2:85
SUNID.Cx £2:85 | 5 .mp.pC. .. £2:8
300V. DC. ... £2:85 300V, A.C. £2-85
lamp. D.C. .. £285 VU Meter. . ... £3-70

SEW EDUCATIONAL
METERS

Type ED.107

| Size overall 100mm x
90mm x 108mm.

A new range of high
quality moving  eoil
instrurvents ideal ior
school experiments and
other bench applica-
tions. 3in. mirror scale.

— The meter movement is

easily accessible to demonstrate internal working.

Avaiiable in the following rmges
0

BOBA .. £55 VD.C £4:85
LOOpA £5'10 -'0\’ D.C. £4:85
linA . . £485 50V D.C. £4 85
50-0-00uA .. £510 300V D.C. £4-85
1-0-1mA . £4.85 Dual range

1A D.C.

500mA/3AD.C. £5:10
34 h.C.

3V/50 VD.C.  £5-10

shafts.

Sinzle hole fixing, 1in, di
3§ 00/ 1000/15M

tligh quality ceramic construction. Windings embedded in vitreous epamel.
Heavy duty birush wiper. Continuous rating. Wide range av
Bulk quantities available.
(0 or 30100 ohms.
300/1000/2500 or 5000 ohms. £1-15. P. & P. 7dp.
50/500/ FBOO or 2500 ohms.

luble ex-gtock.
90p.P. & I.74n
£1:65. P. & P.7}p.

MODEL 8-260
Geneinl Purpose
Bench Mounting

— = 1 Amp .. £7-00
_— I" 25 Amp . £305
STl 5 Awp .. £11°75
: it 8ann D £15-90
e | ol SLs . £250
" ”wl 12 Amp ggggg
& by 20 Amp . d

Q}‘@? I ,) 25 Am[r: . 80!
el g 44 A £8250

“YAMABISH!’ VARIABLE VOLTAGE TRANSFORMERS

Excellent quality ¢ Low price ® Immediate delivery

MODEIL 8-260 B Panel Mounting
£7-00

z
£8-05 ‘_"%n”

1 Amp
2.5 Amp
Please add postage
ALL MODELS
INPUT 230 VOLTS, \|||“
50/60 CYCLES #In..,,
OUTPUT VARIABLE g
0-260 VOLTS

Speeial diseonunts for quantity

AUTO TRANSFORMERS

0 240V, Rtep up or step down. Pully shrouded.

W £2:10 P, P.IBp
130 W £2:70 1 & P IRy
RIUURNY £3-60 P &1 2up
SO0 W £525 P.w Poan
oo W £7-500 P. & P.38p
‘ 1300 W £10 20 P& PL4dp
DA W £17°25 P« I
WA £3500 Pox Pl

230 VOLTA.C. 50 CYCLES

Brand new, 3 sets
RELAYS af clmngeoier
contacets ub 3 winp rating. 50p each

Post 10p (100 1ot £40). Quantities
vailabil

MCA. 220 AUTO-
MATIC VOLTAGE
STABILISER

Input 88-120 VAC or 176-
250VAC.  Output  120VAC
or 240VAC. 200VA rating.
£11.97. Carr. 50p.

BH.00f HEAD-
SET AND BOOM
MICROPHONE
Moving coil. Ideal for
language teaching, com-
munications. Headphone
imp. 16 ohms. Miero-
phone imp. 200 chms,
£4-62. Post 17p.

230V/240V  SMITHS
CHRONQUS GEARED
MOTORS

Built-in gearbox. All brand
new amd boxed. 30 RPH CW;
2 RPPH CW; 20 RPH CW;
2 RPH ACW; 30 RRH CW.

50p each. Post 12p.

SYN-

240° WIDE ANGLE

fmA METERS

MWI1-6 6Cmm. syuare £3-97

MWIR 80mm, syvare £4-97
Piwt extra.

RP214 REGULATED POWER SUPPLY

Holid state.
amp.

Variable output 0-24V DC up
Dual seale meter to monitor
voitage and current.
Input 220/240V AC.
Nize 183 x 85 X
105mu. £8-97
Post 25p.

to 1

PS.200 REGULATED P.5.U.

Solid stale. Variable outpul
5-20 volt D.C. up to 2 amp,
Independent meters to
monitor voliage and cur-
rent. Output 220/240 V.
A.C. 8ize T} x 51" x 83",
£14-97. Post 25p.

PS.1000B REGULATED P.S.U.

Bolid statc. Output 6-
Gor 12 V. L.C. up to
3 amps. Meter to
monitor current. In-
put 220/240 V. A.C.
Size 47 x 31" X 61"
£11-97. Post 25p.

Industrial yuality in robust metal cases. Battery
operation. Volume and squelch controla. Call
butten and press to talk button. Telescopic aenal,
Complete with varrsing casca.

£52:50

2 channel Pair.

SO0 W Port HUp.
4 ehannel . Pair.
2 watt. £79 50 I"ust 50p.

HOMER INTERCOMS

Y ldeal for home,

othce, stores, factories,

Q’ ete. Supplicd complete

f with batteries, cable

and free instructions.
2 Station £2-97. Post 15p.
3 Station £5-25. 1'ost 15p.
4 Station £6-62. 'ost 17p.

‘i\\&

LB4 TRANSISTOR TESIER
Tests PNP or NPN transistors.
Audio indicatiun. Operates on two
1.5v batteries. Complete with all
£4-50. Post 20p.

ingtructions ete.

LB3 TRANSISTOR TESTER
Tests ICO and B. I'NP
NPN. Operates from 9v.
hatiery. Complete with all
instructions ete. £3-95.
I"ost 207,

Send SAE for list of
Semi Conductors and Yalves

G. W. SMITH

M
& Co. (Radio) Ltd.

Also see next three pages
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TS60 POCKET MULTIMETER
High-precision at low-cost.
Ranges: D.C. 15V, )

1.000V. (10.006 opv). A.C.
15V, 130V, 100V, (1,000
opv).

D.C. Current 130mA. Resis-
tance 100k/ohms. £1-85. Fost
15p.

MODEL
5,000 0.P.V
0/3/10/1.)0/300/1200 V. D.C.
0/6/30/300{/500 V. A.C

0300 Af300 MA

0/10K/1 meg

Decibels —10 to --16 db
£2-75 each. Post 15p.

1092 Tesuneter.

HIOKI MODEL 720X
20.000 O.P.V. Overload protec-
tion  5/25/100/500/1000 VDC.
10 50/250/1000 VAC. 50uA[250
mA. 20K/2 meg ohm, —5 to
t2db. £4-9%. Post 15p.

HIOKI MODEL 730X

30,000 0.P.V. Overload pro-

tection. 6/30/60/300/600/1200

vDC. 12/60/120/600/1200

VAC. 60 ©A/30 mA/300 mA.

"KIZO(IK/z megohm. —10 to
43 dh. £6-50. Post 15p.

MODEL TE-1
20,000 O.P.V. 0/0'6, 0130 120/
£$00/1,200/3,000/6, 0()0\ D.C.
/6/30/120/600/1.200v. Al ('}
OIGOuA/h [60/600MA. 0/6]\‘,
600K /6Meg./60 Meg. 50pF.

0-2inid. £597. Post 17p.

MODEL TE-200
20,000 O.P.V. Mirror scale, over-
load proteetion. 0,5/25/125/1,000V.
D.C. 0/10/ .)0‘2.)011 000V. A.C. 0/50
WA/250 mA. 0/60K /b megQ. —20
to +62 db. £3-95. Post 15p.

MODEL 500 30,000 O.P.V.
with  overfoasl protection,
mirror scale. 0L5/2 5[10/2.)/
100/‘700/000/1000 v. D.C.

0/2.5/10/25/100/250/500/1, 000
v. A.C. Uf50u2A;5/50{600 mA.
12 nmp D.C. 0/60/K/6 meg/
60 meg 2. £8-87. Post paid.

HIOKI MODEL 750X
50,000 o.p.v. 43 raunges 0-0.3 to
1,206v. ).C. 0-3 to 1,200 v. A.C.
0-301A/300mA. 0-3K/30 mey.
ohs. - 10 +17  dh.
£78-97. Post 20p.

HT100B4 MULTIMETER

Features A.C. current ranges,

100,000 o.p.v. Mirror Bceale,

Overload protectio

0/-5/2- 5/10/.;0/2.)0/900/1000 vV DC.

0/2-5/10/50/250/1000 v  AC

O/T0/250M 1 A/2-5/25/250 MA/10
Amp DC,

10 Amp AC.

0/20K/200K/2MEG/20MEG. — 20 62 db

£12-50. Post 25p.

370 WTR MULTI METER
Features A.C. current ranges.
20,000 o.p.v.
0/-5/2-5/10/50/250/500/1000 V DC.
0/2-5/10{50/250/500/10600 V AC.
o/aouA/l/w/looMA/l/w Amp

OIIOOMA[l/lO Amp

0/5K [BOK /500K /.m N‘/no MEG.
— 20 4 62 db,

£15. Post 25p.

RUSSIAN 22 RANGE MULTIMETER

Model U437 10,000 0.p.v.
A first elass versatile
instruiment manutactured
in U.¥.8.R. to the highest
standards. Ranges: 2-5/
10/50/250/500/3000v
D.C. 2-5/10/50/250/500/
.C. D.C. Current
100 wA/l/JO/lOO mA/1A.
Resistance 300 ohms/
3/30/300K/3IM Q. Com-
plete with batteries, test

leads, instructions anit
aturdy  steel  carrying
case.

Qur Price £5-97. Post 25p.

ROUND SCALE TYPE PENCIL
TESTER MODEL TS.68

Completely portable, simple to use pocket sized
tester. Ranges: 0/3/30/300v A.C. and D.C. at
2,000 0.p.v. Resistance 0-20K ohnis. Only £1-97.
Post 13p.

LT601
MULTIMETER
New styie 20,000
0.p.V. pocket
multimeter.

5 /25 /50 /250
2500V, D.C.
10/50/100/600/1000V. A.C.
50uA/250mA. 6K/6 meg ohms.
£3-75. Post 20p.

—20 to 422dh.

MODEL TH-12
20,000 o.p.v. Overload pro-
tection. Blide switch selector.
0/ 2.,/2 5/10/50/250/ 1000V.

0/10,-)0 [250/1000V. A.C.
0/50uA, 250mA D.C.
0/3K /30K /300K/3 meg.
to +50db.

£4-97. Post 15p.

—20

MODEL TE-300 30,000

O.P.V, Mirrorscale, over-
load protection 0/.6/3713/

60/300/1,200 V.D.C.

0/6/:30/120/600/1,200
V.AC. 0/30uA/6mA/

6 OmA/300mA/600mA.

0/&]\/801\/8001\/8 meg.
-20to + 6

£5-97. Post 1 1])

MCDEL PL436. 20kQ/
Volt D.C. 8k /Volt A.C
Mirror scale. -6/3/12/30/
1206/600V D.C. 3/30/120/
600V AC. 50/6001A[60/
400 mA. 10/106K/1 Meg/
10 meg Q. 20 to
F46db. £6-97.  Post

TMK MODEL TW-50K

46 rauges. mirror scale, 50K/Vol.
DcC { Volt A.C. D.C.: Valts
-125, -25, 1-25, 25, 5, 10, ‘2a 50,

125, 250, 506, 1000\
15, 3, 5, 10, 25. 50. 1‘20, ‘250 -)00
1,000V. D.C. Current: 25,

2-5, 5, 2
10 amp. Resistance: 10K, 100]\
1 MEG, 1¢ MEGQ. Decibels:
—20 to 815 db.

Post 17p.

MODEL K228A
Taut band suspen-
sion. Overload pro-
tection. Polarity re-
versing  switch.
30,000 o. p v. 50/

0/-5/2:5] 1/2-)0/:}00/ .rra-
00V D.C.

100 / e
0/15/30/150/500/

1000V, A.C.
0/50uA/5/50/150/500mA/5A D.C.
0/3K/300K/3 meg. £8-95, Post 20p.

HIOKI MODEL 700X

100,000 O.P. O‘erloall protec-
tion. Mirror scale, -3/-6/1-2/1-5/3/6/
12/.50’00/120/"1}0/4)()0/1‘700 VDC.
1-5/3/6/12{30/60/150{300/600/1200
VAC.  15/30v A/3/6/30/60/150{300
mA. 6/12 AMP DC. 2K/260 K/2
Meg/20 megohni. —20h to +Gdb.
£13°50, Post 20p.

MODEL C-7080 EN

Giant (nn mirror  scale.

20,000

0/- 23,1/2 0/10/00/250/1000‘

DOOQV.

0/2- )/l()/.)O/

5000V,

O/lIOuA 1/]0/100/000“1 A
D.C.

50 / 1000

np.
0/2!\ 200K /20 e, —20 to
+50 b,
£13-95. Post 45p.

U4312 MULTIMETER

Extremely sturdy instrunent for general electrica;
uge. 657 o.p.v. 0/-3/1-6/7-3/
30/60/150/300/600/300 VDC
and  75mV. 0/-3/1-5/7-5[30/
60/150/300/600/900 VAC
/300 A[1- .;/b/l.)/boll.nl
G00MA/1-5/6 AMP. D.C.
{6/15/60/150/600M A/
1-5/6 AMP. A.C.0/200 0Q/3K/
SO0K Q. Accuracy DC 1%.
AC 1-3%. Knife edge pointer,
mirror scale. LDmp!ebe with
stuniy metal carrying case,
leadds and instructions. £9- 50 Post 25p.

Selected TEST EQUIPMENT

FTC-401
TRANSISTOR
TESTER

Full capabilities  for
measuring A. B and 1CO.
NPN or PNP. Kqually
adaptable for checking
diodes.  Supplied com-
plete with instructions,
battery and leals.
£7-50. Post 20p.

Model 8-100TR MULTI-
METER/TRANSISTOR
TESTER 100,000 o.p.v.
MIRROR SCALE/OVER-
LOAD PROTECTION
0/-12—6/3/12/30/120/600
V DC,

0/6/30/120/600 V. AC.
0/12/600uA/12/300MA/12
Amp. DC.

0/10K/1 MEG/100 MEG.
—20to + 50db. 0-01 —-2 mid.
Tmnsis(or tester measures Alpha, beta and Ico.
Complete with batteries, instructions and leads.
£13-50. Post 25p.

MODEL 449A IN
CIRCUIT TRAN-
SISTOR TESTER
Checks true A.C.
beta infout.
Checks Icho.
Checks diodes in/
out.

Checks SCR etc.
Beta HI 10-500.
LO2-51).
220/240V.  A.C. operation.

Iebo  0-GOOOUA.
£17-50. Poat 25p.

RF-300 AF/RF SIGNAL
GENERATOR

All transistorised, comn-
pact, fully portable.
AP gine wave 18Hz. to
220K Hz.

AF square wave 18Hz.
to 100K Hz.

Output sine/square 10v.
P-P. RF 100KHz. to
200 MHz. Output 1v.
maximum. Operation
220/240v. A.C.
Coniplete with instruc-
tions and leads. £29-95.
Post 50p.

TE-20 D RF SIGNAL
GENERATOR

Accurate wide range signal
generator covering 120 Ke/s-
500 Mc/s on 6 bands. Directly
calibrated  Variable R.F.
attenuator, audio output.
Xtal socket for ealibration.
220/240V. A.C. Brand new
with instructions. £15. Carr.
37p. Bize 140 x 215 x 170
mni.

MODEL L-55 FET V.O.M.
Input impedance 10 meg.

ohms.
0/-3/1:2/6/30/120/600V. D.C.
0/3/12/60/120/600V. A.C.
0/120uA/120mA. D.C.
0/1K/100K/10 meg/100 meg
ohins. £15-97. Post 25p.

CI-5 PULSE
0SCILLOSCOPE
For display of pulsed and
periodic waveforms in elec-
tronic  circnits.  VERT.
AMP. Bandwidth 10MHz,
Sensitivity at 100KHz
VRMS/mm. .1-25; HOR.
AMP. Bandwidth 500KHz.
Sensititivy at 100Ktz
V RMS/mm. .3-25; Preset
triggered sweep pE
4,000u8ec.; free running 20-200.000Hz in nine
ranges. Calibrator pips. 220 X 360 x 430mm.
115-230V. A.C. operation.

£38-00. Carr. paid.

T0-3 PORTABLE OSCILLOSCOPE. 3” TUBE

Y amp. 8ensitivity. .lv
p-p/CM. Bandwidth 1.5 cpa
—1.6 MHUZ. Input imp.
2 meg . 25 P¥. X amp
gensitivity. -9v p-p/CM.
bandwidth 1.5 cps—800
KHZ. Input imp. 2 meg 3
20 PF. Time base. b ranges
10 cps—300 KHZ. Byn-
chronization. Internalfex-

= ternal. Illuminated scale,
140 x 21:} x 330 mm. Weight 1541bs. 220/240 V.
A.C. Bupplied brand new with handbook
£40-00. Carr. 50p.

RUSSIAN CI-18 DOUBLE
BEAM OSCILLOSCOPE
5 me/s Pass Band, Separate
Y1 and Y2 amplitiers. Rec.
tangular 5in. x 4in. C.R.T.
Calibrated  triggered sweep
from -2 p/sec. to 100 milli-sec.
per cmn. Free running time
base 50 c/s-1 mefs. Built-in
time base calibrator and
amplitude  calibrator.
plied complete with all
accessories and instruction manual. £87 Carr. paid.

TE-16A  Traunsistorised
Signal Generator. 5 ranges
400k Hz—30mHz. An
inexpensive instrument
for the handyman.
Operates on 9v battery.
Wide eagy to read scale.
800kHz modulation.

5§ x 53 x 3iin.
Complete with instruc-
tions and leads. £7-97.
Post 25p.

TRANSISTORISED L.C.R. A.C MEASURING
BRIDGE.

A mew portable
bridge offering ex-
cellent range and
accuracy at low cost.
Ranges: R. 10—
11.1 MEG g 6
Ranges + 1%.
L.14H--111 HEN-
RIES, 6 Ranges —
2%. C. 10PF+
1110MFD. 6 Ranges
+ 2%. TURNS RATIO 1:1/1000—I1:11106¢
6 Ranges + 1%. Bridge voltage at 1,000 CPS.
Operated from 9 ‘olts. 100uA. Meter lndicauon.
Attractive 2 tone metal case. 8ize 7§° X 5% x 2*
£20. Post 25p.

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. 500uA Meter.
4V.  battery operation. Bize
180 x 80 x -40mm.
£12-50. Post 20p.

BELCO AF-5A SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR
Sine 18-200,000 Hz; Bquare 18-50,000 Hz
Output max. + 10dB
(10 K ohms). Opera-
tion interna) batteries.
Attractive 2-tone case
Tyin. hin. X 2in.

Trice £17.50
Carr. 17p.

MODEL MG-100
SINE 8QUARE
WAVE AUDIO
GENERATOR
Range: 19-220.000 Hz
Bine Wave 18-
100,000 Hz Square
Wave. Qutput Sine
or Bquare wave 10v. P. Lo P. 8ize 180 x 90
X 9Umm. Operation 220/240v A.C.
£17-50. Post 37p.

MODEL AT201
DECADE
ATTENUATOR

Fn-quency range:
0-200K H:

Attenuator 0-111db.,
0-1db. step.
Limpedance ﬂiOO ohma.
Max. input power

30dbm.
Bize 180 x 90 x 55mm. £12-50. Post 37p.

TE-65 VALVE VOLTMETER

High quality instrument
with 28 ranges.

D.C. wvolts 1.5-1,500 v.
A.C. volts 1.5-1,500 wv.
Resistance up to 1,000
megohms.

220/240v. A.C. operation
Cormnplete with probe and
instructions. £17-50. Post
Jop.

Additiona. Probes avail-
able: R.F. £2:12 H.V.
£2-50.

MODEL U4311
SUB-STANDARD
MULTI-RANGE
VOLT AMMETER

Bensitivity 330 ohma/
Volt A.C. aml D.C.
Accuru y 5% D.C.

» AC. Heale length

165mm

0/300/750uA/1-5/3/]

7:5/15/30/75/150/300/
750mA/1-5/3/7-5 AMP. D.C.

0/'1'7 5/15/30/75/150/300/750mA/1-5/3/75

0/45/150/.}00/700"\V/1 5/3/7-5/15/30/75/150/300/
750V
0/75(lmV/l B/3/7 5/15/30/75/150/.{00/()50V A C.

cut out. h test
lcads manusal and test certiticates. 849, Post 50p.

AMP.

G. W. SMITH

& Co. (Radio) Ltd.

Also see opposite page
and next two pages
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UNR 30 RECEIVER
4 Bands covering 550ke/s - 30we/s. B.F.Q. Built
in 8peaker 220/240v AC. Brand new with instrue-
tions, £15-75. Carr. 87p.

UR-1A COMMUNICATION

RECEIVE
4 Bands covering 550ke,/s-30mc/s. FET. 8 Meter,
Variable BFO for B88B, Built-in Bpeaker. Bamdi-
spread. Sensitlvity Control. 220/240v. A.C. or
12v. D.C. 124" x4{“x7". Brand new with in-
structions. £25, Carr. 37p.

STATE

SOLID
R

SKYWOOD CX203 COMMUNICATION
RECEIVER

%ooooooa.

solid state. Coverage on 5 bands, 200-120 KHz and
-55 to 30 MHz. llwminated slide rule dial.
Bandapread. Aerial tuning. BFQ. AVC. ANL.
‘8" meter. AM/CW/88 B. Integrated speaker and
phone socket. Operation 220/240v AC or 12v DC
3ize 325 x 266 < 150 min. Complete with instruce
tions and circuit. £28-50. Carr. 50p.

LAFAYETTE HA-600 SOLID STATE
RECEIVER

Qeneral
coverage
150-400
kefs,

550ke/s-

30 mefs.
FET front
end, 2
wmech.
fllters,
product
detector,
variable B.F.Q., noise limiter, 8 Meter, Band-
spread. RF (Gain. 15" x 93" x 81", 18 lb, 220/240v
A.C. or 12V D.C. Brand new with instructions.
£50. Carr. 50p.

TRIO 9R58DS
COMMUNICATION
RECEIVER

4 bhand  covering
500 Ke/s. to 30 Me/s.
continuous and elec-
trical  baudspread
- on 1. 15, 20, 40
and 80 metres. 8 valve plus 7 diode circuit. 4/8
ohm output and phone jack. 88B-CW. ANL.
Viriable BFO. 8B meter. Bep. bandspread dial.
IF irequency 445 Ke/s. audio ontput 1.5w.
Variable RF and FA yain controls 115/230v
A.C. Bize: Tin. x 13in. X 10in. with instruction
manual. £48-50. Carr. paid.

AVOMETER MOVEMENTS

20KQ/V.

Npare movements for Model 8 or 9. (Fitted with
Model 9 scale) or basik tor any muitimeter,
Brand new and boxed. £3-50. Post 25p.

HONEYWELL
DIGITAL
VOLTMETER
VT.100

Cau be punel or beuch mounted. Basic meter
measures | volt DC, but ean be used to measure a
wide rauge or AC and DC velt, current and ohms
with optioual plug in cards. Specilication :
Accuruey: 4 02, £ 1 digit. Resotution: | mV,
Nuber ol digits: 3 plus fourth overrange digit.
Uverrange: 1009 (up to 1-999). Input impedance:
1000 Meg ohnn. Mensuring cycle: 1 per second,
Adjustinent : Automatic zeroing, full seale adjust-
ment against an internal reference voltage.
Uverload: to 100v. D.C. Input: Fully Hoating
(4 poles). Lnput power: 110-230v. A.C. 50/60 cycles.
Overall size: 5¢in. = 2 13/16in.
AVAILABLE BRAND NEW
UARANTEED.
£35.50 Carr. 50p.

X 8 3/i6in.
AND FULLY

List price £2-98
OUR PRICE
£1-80

Post 10p.

SINCLAIR EQUIPMENT
Project 60. Package Offers

A M AN

a2
g FEs ,~—| N
2 X Z30 amplifier, stereo G0 pre-amp, PZ5
power supply. £15-95. Carr. 87p. Or with PZ6
power supply. £18-00. Carr. 37p. 2 x 230 ampli-
fier stereo ;0 pre-amp, PZ8 power supply. £20-25.
Carr. 37p. Transforiner for PZ8. £2-97 extra.
Add to any of the above £4-45 for active filter unit
and £13-00 for a pair of Q16 gpeakers. All other
8inclair products in stock. IC12 £]1-80. Post 10p.
2,000 amp £21-95, Carr. 37p. 3,000 amp £28-50.
Qarr. 37p. Neoteric amp 95, Carr. 37p.
NEW PROJECT 605 £20-97. Carr. 37p.

WHARFEDALE
MID-RANGE
HI-FI UNITS

A8 used in world famous
rystem. 5in. dia. Imped-
ance 4/8 ohms. High Hux
ceramic magnet. 20 watts
rns. Brand new £]1-50.
Carr. 37p.

SPECIAL OFFER
GOODMANS AXIOM 301

Hi Fi 12in. 20 watt twin cone
full  range  speaker.  30-
18,000 Hz 16.500 gauss. 8
ohm impediance. Brand new
and boxed. {List price £21-72)
OUR PRICE £12:50 each.
Carr. 50p.

EMI LOUDSPEAKERS

Model 350. 137 x 8" with single
tweeter/crossover. 20-20,000
Hz. 16 watt RMS8. Available
8 or 15 ohms.

£7-25 earh. Post 37p.

Model 450. 13" x 8" with twin
tweetersfcrossover. 56-13,000
Hz. 8 walt RMB8. Available
8 or 15 ohms.

£3-62 each. Post 25p.

EA .41 REVERBERATION
AMPLIFIER

Heli contained, transistor-
ised. battery operated.
Simply  plug  in micio-
phone. guitar. ete.. and
ovutput inte vour amplifier.
Volume control, depth of o
reverberation control. Beautiful walnut cavinet.
Tix3x4lin. £5-97. Post 15p.

SPECIAL OFFER!
STEREO SPEAKERS
Matched pair of stereo
bookshelf speakers. lle-
luxe teak veneered finish,
Rize 14jin. x 8in. X
7iin. 8 ohma 8 watt
16 watt peak.
Complete with DIN lead,

£12-85 pr. Carr. 50p.

MW/LW
CAR RADIO

Fully transistorised,
dual waveband. Size
6lin. x 43ic. x 2in.
12v. 1.C. Neg. or
Pus. earth. Complete with fixing kit, speaker and
leads.

OXLY £7-50. Post 20p.

SUPER BARGAIN!

8-TRACK CAR STEREO
TAPE PLAYER

balance controls. Track

volume and
selector. Complete with matched palr of stereo
speuker, connections and fittings.

OXNLY £15-95. Post 30p.

Tone,

B.S.R. TD8S
8-TRACK
STEREO
TAPE PLAYER
DECK

Integrated preamnps (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 £1 6’25

Carr. 37p.

SUPER MONEY-
SAVING OFFERS—BUY

NOW WHILE STOCKS LAST!

ALL BRAND NEW AND
FULLY GUARANTEED

1721 Tape Rec. . £73-95
X5000 Tape Ree. . £99-95
C X370 Tape Rec. £2259-95
4000D Tape Deck £61-50
4000D8 Tape Deck £73-95
X201D Tape Deck £132-95
X221D Tape Deck £169-95
GX220D Tape Deck £164-95
GX280D Tape Deck e £249-40
X18108D Tape/8 track Deck £169-95
GX1900D Tape/Cas. Deck £177-95
X20008D Tape/Cus./8 Rec. £223-30
CRS8I 8 track Rec. . £80-85

CRBID 8 track Rec. .. .. .. £8595

CRBIT 8 track/Receiver . . £118-90
CRBOBS 8 track system £145-00
C850 Caasette Rec. o b L. 27900
C850D Cassette Deck .. = .. £7495
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(GXC40 Cassette Rec. £82-25
GXC40DCassctte Deck 6695
GXCH0T Cassette/Receiver £123-95
GXC45D Caasette Deck . . £95-95
GXC46D Cassette Deck . £103-50
GXC60D Cassette Deck . . £111-25
GXC85D Cassette Deck . £110-25
835D Cassette Deck £59-50
AAB200 Receiver . £74-95
AA6300 Receiver .. £82-50
AAB600 Receiver . £109-00
AAB500 Receiver . . . £175-00
ADMI11 Microphones (Pair) £7-50

Carriage 50p. extra. (Recorders & Decks 75p)

GENUINE BARGAIN!

K088 SP.3XC

STEREQ
HEADPHONES
Response 10-15.000 Hz.
Impedance 4-6 ohms.
Brand new. boxed and
fully guaranteed. (List
£9-50). OUR PRICE

£6-50. Post 25p.

For balancing and gain
selection of loud-
speakers with additional
facility for stereo head-
phone switching. 2 gain
3 controls, speaker on-off

w slide switch, stereo head-
phone sockets, 6" x 47 x 24*. £2-25, Post 15p.

MP7 MIXER PREAMPLIFIER

& 1icrophone inputs
each with individual
gain controls enabling
complete mixing facili-
ties. Battery operated.
93" x 5 x 3°. Inputs Mics: 3 x 3mV 60K
2 x 3mV 600 ohin. Phono meg. 4+ mV 50K. PPhono
ceramic 100mV 1 meg. Ontput 250mVvV 100K.
£8-87. Post 20p.

TE-1035 STEREO HEADPHONES

Low cost high perform-
ance stereo headphones.
Foam rubber ear cups.
Adjustable  hesadband.
8 ohn_ impedance. 25-
18,000 Hz. Withlead and
stereo jack plug. ONLY
£1-97. l'ost 12p.

HA-10 STEREO
HEADPHONE
AMPLIFIER

All  gilicon trans-
istor amplitier oper-
ates from magnetic,
ceramic or tuner inputs with twin sterco head-
phone outputs and separate volume controls for
cach channel. Operates fronu 9v. battery. Inputs
BMU/100MU. Output 50MW. £5-97. Post 15p.

NEW GARRARD MODULES

Popular range of Garrard decks with Shure
cartridge fitted i1 Jde luxe plinth with hinged lid.

5P25 11 Module/M75-8 £23-50
AP76 Module/M75-6 . e .. £33-80
AP96 Module/M75-6 o = .. £3875
Zero 1008 Module/MY31% .. £52-80

Carr. 50p extra any iten.

HOSIDEN DH-085 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-
piete with spring

lead and stereo fack
plug. £7-97. Post
12p.

www americanradiohistorv com

DOLBY SYSTEM NOISE REDUCTION UNIT

Improves the performance of caesette and seml-
protessional recorders. Reduces tape hlss 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 £+ 1 dB
19 kHz — 36 dB. Bize 151" x 9" x 3}". A.C. 200/

Tam £3250 o

OUR
PRICE
HOSIDEN DR-028 STEREO HEADPHONES
Wonderful value and
excellent performance
combined. Adjuet
able head band. 8 ochm
impedance. 20-12,000
cps. Complete with
lead and stereo jack
plug. ONLY £2.37.
Post 12p.

TAPE
CASSETTES

Top quality Hi-Fi

Low Noise in Library

cages.
C60 . . . 3 for 75p 10 for £2-35
C90 .. .. % for £1-06 10 for £3-30¢
C120 . 4 for £1-35 10 for £4-20

Tape Head Cleaner 30p each.
Post 10p extra.

SPECIAL OFFER!

ROTEL RH700
STEREQ HEADPHONES
20-20,000Hz. 8-16 ohm.
(List £8.95). OUR PRICE

£6:75. Post 25p.

SPECIAL PURCHASE!
LEAK MINI-SANDWICH
SPEAKERS
Brand mnew and fully
guaranteed. &  watts.
8 ohm. Teak ftinish.
(Rec. list £59-50 pr.)
OUR PRICE £39-50 pr.
Carr. £1-00

TRANSISTORISED FM TUNER

6 TRANBISTOR
HIGH
TUNER
ONLY #&in. x 4in. %
24in. 3 L.F. stages,
Double tuned dis-
criminator. Ample
output to fecd most
amplifiers. Operates
on 9 volt battery. Coverage 88-108 Mc/s. Ready
bullt ready for use. Fantastic value for money,
£6-37%. Post 12p.

STEREO MULTIPLEX ADAPTORS, £4-87.

TE 1018 DE-LUXE MONO
HIGH IMPEDANCE
HEADSET

Sensitive, soit earpads,
adjustable headband. Mag-
netic, impedance 2,600

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 K
' TRM 50 SAVE UP TO
STEREO 33’3% OR MORE
3/
List price £59-50 i
17 4 17 watts rms stereo amplitier with inputs for Mugnetic and Crystal
p)‘lono. Tuner, Tape, Aux. amd Tape Monitor. Outputs for two pairs of OU R PR'CE D/SCOU/VT PR/CE l/S TS
stereo speakers and Tape. Stereo headphone socket., Full range of controls
| including loudness control, scratch filter ete. Size 13in. X 9}in. x 8in £39 '95 A/VD PA CKAGE OFFERS
Unrepeatable offer—limited stocks! Cauri
arringe 50p.
NIKKO TRM 50 WHARFEDALE SAVE ££fs sl s
LINTON SYSTEM PHILIPS GA308 B.S.R. McDONALD
SYSTEM TRANSCRIPTION TURNTABLE | Givobions .. £650
Nikko TRM50 17 2 epeeds a¥p  and (\:11;60 a gggg
L7 watt, stereo ainp- 45 r.p.m. Lighwelght B0 ... £12:65
lifier, "BSR  MPAO. Wharfedale Linton | tobular = counters 8l0 £31°25
inth cer o ) § . ; .
Botdriog "G agtiers Raatdy || [drivenlos epeedioyn- %Ilr(la?)ﬁ}z;?m asar | GheE . sms
cartridge. pair of Turntable, pair of Chm“g‘“’ mr;'.or.. les- MPGOTPDT . £16-05 GL72 £20-95
i Linton 2 speakers Linton 2 speakers cous ;.m.me(,. e "I{ MPEO/TPDI GLTZ/P ... £27-50
and all leads. tilt/ower device. Com G800 £19-50 | Plinth 69/72.. £7-02
- and all Jeads. plete with teak plinth MP6O/TPD2 | £14.35 Lid 72 ... £325
and hinged cover. . .
OUR  £104-90 5 qoIrel gwes | G o ges
PRICE ns. £1-50 OUR (List  £36-55) OUR 12695 || et = .
£1 05 .00 Carr. PRICE £24-50. Post 50 HT70 . .. £13-.99 linth 75 .... £7:35
PRIC ins. 6155 5 T G100 8 ; ; HT70/G800 .. £17-25 | LID75 £3-80
E GA308 PU with GP400 stereo magnetic cartriige QY
g ; B HT70/TPD1 . £20-35 S £19 25
(List £47-65) OUR PRICE £20-95. Post 50p. Jo .
LIMITED NUMBEK ONIY! HT70/TPDI/ Siorh/Cirem 306i05
LEAK : il 800 2300 | LID 85 2495
TE ETO N 810 Plinth/ GI01P/C £20-50
DELTA 30 SYSTEM L "o ms | yaan
ONNOISSEUR Delta T'table £52-50
= EE D CRIOT/ RG42 SYSTEM LEAK BARGAI NS |58 Taon | o o
stereo amplifier, Telcton AM/FM 4 + A sacar BEE0 | w1l — L
i 4 watt stereo tuner Plinth/C .. £33-10 MRIIL Plinth
Gold GL75 ¥ .
lo thl'mg . amplifier. Garrard B%a,‘SAUz/‘ & Cover. £9-50
plinth, cover an hassis £25-95 PHBILIPS
2025 T/C, plinth
G800 cartridge. Pair Tl cover :,;eo BD2/gal2 GAL05 ... £1895
. - Plinth/C .. £3385 | GA160 Teak.. £27-00
of Leak 156 speakers cartridge, pair of = GARRARD GA308 Teak. . £24-50
and all leads. matching  speakers ® wewes @ 2025 T/C Ster.  £8:50 | GA308 P.U.
and all leads. 408 Stereo £9:25 Teak ..... £20-95
ouR £121-50 o5 8125 111 £10-23 | GA212 .. .. 25675
Ins. £1:50 OUR Carr LIMITED OFFER! 8P25 111 PIONEER
PRICE ‘B0 &, M50 £1595 | 1ol .
PRICE £1-00 ALL STOCK8 BRAND NEW 8P25 111 D £34-50
AND GUARANTEED Module g%‘?g ------ §51:35
Delta 30 £45-95 M75-6 2350 | i S50
AMSTRAD Delts, 70 £55-95 RLing - U376 | b £118-50
Delta FM . 76 gy - .
8000 Il SYSTEM s ";gz-ETON Dot E B | A o st B S
Delta 75 £127- M75-6 .
Amstrad 8000 11 AQ B SYSTEM Leak 150, par 12030 TDI26 ... 26850
7 + 7 watt ampll- Leak 250, pair 24795 TDI25ABTI . £9995
fier, BSR MPSO, Teleton  8AQ206B Leak 600, each 23395 TX25 .. £6-95
plinth and cover. 8 watt ampli- Post 50p extra each jtem. Zero 100A .. £38:95 | TDIROC £56-95
Goldring GB0O fier. BSR MP60, h Zero 1008 £36-95 TD13O . £28 95
cartridge, pair of plinth  and  cover, Zero 1008 TD150A I1... £35-95
Apollo speakers and Gom]ring G800 Mod./M93-E £52-60 | TDI50ABII . 233-95
Feads cartridge. pair of AP96 Module/ TDI50 Plinth £3-80
Aniplitier onty. Apallo speakers and ROTEL BARGAINS! 76-6 . . £3875 | TXLl ... £3-60
£14'50. Carr. 50p. all leads. ALL BRAND NEW AND GUARANTEED | GOODMANS WHARFEDALE
OUR Cay - TH100 White S38.05 | abie . 22695
price £48:25 I, oUR £55-95 ¥ P
PRICE 10 PLINTHS & COVERS
) (Post 50p)
Anplifier only, £22 95. Post 50p. Buiget 8P25 ete. . £3-20
AUDIOTRONIC Budget 8P25 Play on X £4-80
Budget AP76/Zero 1008, . £4-50
LA.1700 SYSTEM TRIO RAdt0 Amp. 22082 | AT 000 By . :
3 £35-95 5 ystem
’ KA 2000A SYSTEM HR150 Tesel Sa8 05
7 i eceiver .
sltlerco ;Zn u‘haétrt . RX200 lecelver £60.95 | RECORD DECK
oreoril | APTERe o) Trto KA 2000A RX400 Recelver . 20 95 | PACKAGES
Goldri ng GBOO 16 4 16 watt amp- Post 50p extra any item. (Post 50p).
cartridge. teak ven- lifier. BSR MP60, itecks supplied with
eered plinth  with plinth and cover, atit;r:(? ?aﬂr‘l'imtehmu'{i;
o e w n plinth wi
coneyudifnalof Goldring G800 EAGLE TSA.I50 o D
2 speakers in match- cartridge. pair of STEREO AMPLIFIER
P L Qarrard 2025TC/9TAHCD £12-75
ing teak. Detiton 2 speakers = = ) Garrard SP25 I11/9TAHCD £15-95
) and all leads. r—"_——'——l Garrand 8P25 TI1/GROD .
L £92 ‘95 Ifs";[;o ‘ HM, reen QC QO€C| e e e ioy
PRICE ' OUR £7995 Carr. Garrand ¥125 T11MA1-7 £1975
1 ) . £1-25 - Garrard 8125 111 M44-E £20-95
Matching LT1700 AM/FM Stereo Tuner £33-00 PRICE Howsed i attractive Tek cabinet 7.5 7-5 | Garrard 8P25 [11M351; £22.40
if purchaged with above system. Matching Trioc KT 1000A AM/FM stereo tuner, watts rms. Switched inputs for Mag. Cer tape, | Garrard APTR/GNOD £27-95
£50-95 extra if required. tuner, bars, treble, volume balance controls, | {larrard AP7H/M75-6 . .. £30°25
Headphone socket. Qutput for main or remote | Garrard AP76/M5515 e .. £30-50
speakers. List Price £29-60. Garrard AP76/M 7515, £3250
SUPER MONEY OUR PRICE 216-50, Garmard AL76/800 £0-75
Post 50p. Farrar 4 B
SAVING OFFER! SPECIAL PURCHASE! - ST, o pee
FERGUSON B8R, McDousld MPEO/M44-7 £19-50
1.8.R. McDonald MP60/M44-E £20-25
TELETON 3414 AKAI BARGAINS! | Goaicir s £34-50
R.4300L STEREO Goldring GL75/G800 £39-50
TUNER Goldring GL75/G8M0E £42:50
3 waveband stereo tuner amp. 2 X BW Medium AMPLIFIER
Long/Stereo FM. Full range of controls. Input for LL:‘F:_IFITABLE
tape or ceramic cartridge.
_ i - SPECIAL PURCHASE!
oy PPICE £27-50 NEAT G30J STATIC
MODEL AA6300 AM/FM BALANCE PICK-UP ARMS
i STEREO TUNER AMPLIFIER — &
A ¥ 1010 watts rms. Five push buttons with sepa- SIS & ey 3
CREDIT TERMS rate soales for pre-tuning to desired FM station [ 20 Tl SR b ne: Frequency secnonse ¥ -
Houred in a hamdsome walnut finished cabiuet . P . -
AVAILABLE FOR CALLERS with BSR 1'128/MPBO rccord deck with Golring | oricao0 ! Base treble. volume and lowdness gf’
- GROOH sterec magnetic c(nndge Otfered comi- AM 5:}5‘-1605k Il{z. Il'eadphoim socket. Output |'(fr’ g
plete with cover and a pair of matehing Medway two pairs of speakers. 173" 517 x 134" Li Identical apecification to NEAT G30 arm but
% & X 1% 8 D peakers. 17" x 51" x 13}". List
speakers. gize x %875 Price £123-85 with two-tone chrome and black finish. Comnplete
TODAY'S VALUR OU R Carr. OU R \uth head shell, pick up rest and plng in phono
. ost
AT LEAST PRICE £75 4 PRICE £82 50 30p 'SHAND NEW_ FULLY GUARANTEED.
£125! £1-50 ONLY £8-95. Post 25p.
; : - ’ 10 TOTTENHART CT. RD. LONDON, W.1 g
G.W.SMITH i 27 ToTTENNA CT. R0. LoNDON, W
| a 10 257/258 TOTTENHAM CT. RD. LONDON, W.1 1112, Paddington Green.
. . 3 5 ; 3 LISLE STREET, LONDON, W.C:2 London, W.2,
Personal Callers Welcomé-AllBranches Open9-6 Mon. to Sat. 34 LISLE STREET, LONDON,-W.C.2 Tel 01262 6562

311 EDGWARE ROAD, LONDON, W.2

2 wwweamericanradiohistornv.com
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FM TUNER

Approved parts for this outstanding design (W.W. April 1971/2).
Featuring 0-75  pV sensitivity. Mosfet front end.

Ceramlc |.F. strip. Triple gang tuning, {V r.m.s.

output level, suitable for phase locked decoder,

as below. Designer’'s own P.C.B.

NELSON-JONES

THOUSANDS
NOW IN USE

FURTHER PRICE REDUCTIONS
Basic Tuner Parts with Screening Box.
NOW LESS THAN £11-50. Please send S.A.E. lists.

NEW ALIGNMENT SERVICE
Details on request.

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 T04t. Price £172 plus P. & 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 .moun(ing bracket,
tuning scales, decoder-tuner tagstrips. etc., 4-way 2/3 pole rotary switch and instruction booklet.
Price £2-15 plus P. & P. 17p (Note: may be purchased without dial drive components.)

PHASE-LOCKED STEREO DECODER KIT

Now with free 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 £7:68. P. & P, 16p.

NEW 1C Stabilised PSU. S/C, overload protected, low ripple. £3'55. P. & P. 19p.

LIGHT EMITTING DIODES (Red)

Improved efficiency type, mech. identical to HP LED, panel or PCB mounting with
free ting clip—cl or biack—pl state, Order LED1A. Please add postage.
Monsanto miniature PCB mounting with radial leads.

Order LED2. Please add postage.

NOW ONLY 35p each with connection dsta.

7 SEGMENT LED Displays.
0-325" characters with RH dec. point.
ONLY £2:46 each

AERIALS—3 ELEMENT VHF/FM (Outdoor)
A good aerial is essential for optimum Stereo Radio reception.

ONLY £2:60. P. & P, 40p.
Coax 5p/metre. (Masts and Fixing kits available).

Lowest cost.

INTEGREX LIMITED, P.0. Box 45, Derby, DE1 1TTW

‘TEXAN’

approved kits. i

TEXAS e é 1
INSTRUMENTS R }
20+20 watts (8 ohms) INTEGRATED STEREO AMPLIFIER. Distortion less than 0-1%.
Kit is complete with all metalwork, front panel, knobs, preformed cable/leads. Free
TEAK CASE. Chassis size 14§in. x 6in. 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:—

MQS 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 5.4in. x 3.1 in. x 0.9in. Weight: 7 ozs.

PRICE on application

MODEL BCB806. Calculates in 12 digits. Decimal point may be either 2, 4, or 6 places or
Fully Floating. Last entry cancel. In addition there is a CONSTANT KEY for Input conversion.

Size: 6 in. x 3% in. x 13 in. Weight 8 ozs. Supplied complete with leather carr. case. Rec. Ret.
£59. OUR PRICE £4600. P. & P. 25p.

Mains adaptor available shortly.

All calculators are fully guaranteed and complete with batteries.

Phone 0283 89 3580

Type 1off S5oft 100ff P&P

755 305 295 290 30p

867/975 320 315 3.10 30p

N 1277 whiteor |

. /7 black panel 360 345 340 40p

AR R ERe Y 1277 unpainted 295 290 280 40p
hammer finish. Front panels are 18 gauge & 131010 890 875 B60 75
1910100 12.20 1210 1200 120p

Zintec in white or PVC coated afuminium.
Cases supplied with non-slip tfeet ex -y

,stock by retum of posi. Please consult §
catalogue or ask for quote for farger \l\' ES I H Y I 'E w
quantities. -

WEST HYDE DEVELOPMENTS LIMITED, RYEFIELD CRESCENT, NORTHWOOD HILLS, NORTHWDOD, MIDDX. HAG 1NN.
Telephone: Northwood 24941/26732. Telex: 923231

WW—086 FOR FURTHER DETAILS

BRIGHTCASE

West Hyde present four mew instrument cases . 1 off Soff  100ff P&P
which can be used as free standing. or as19 BC21 (3%” Whole Rack} 840 830 820 4%
inth rack mounting cases. The cases are con- 8C22 (3%“ Half Rack 680 670 660 45p
structed  from  anodised  aluminium  with BC31 (5",, Whole Rack) 10.20 10.10 9.0 45p
contrasting black PVC covered steel panels BC32 (53" Half Rack} 840 830 820 45p

Black button headed screws also provide | Rack Brackets 33" =60p per pair. 53" ~B5p per pair
the means of attaching 18 inch mounting *
brackets and louvted top and botiom panels
can be supplied for extra ventilation. Cases

are supplied ex stock by return of post WEST I IYD E Cwn

WEST HYDE DEVELDPMENTS 1TD. RYEFIELD CRESCENT, NORTHWODDD HILLS, MIDDX. HAG 1NN
Teiephone: Northwood 24341/26732 Telex: 923231 Code: West Hyde Nthwd.

WW—087 FOR FURTHER DETAILS

Add “L" for louvres 0.50

fully assembled with lront and rear paneis in anodised aluminium fixed with
stainless steel posidriv screws.

]

I've gota
chip on my shoulder

A single 24-pin MOS LS| 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 alsoreplaces 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. | only use 2% watts (mains operated). I'm very strong
My larger upright components are compression mounted, so | can
withstand great shock with no damage to my circuit board. You
can have mein 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’l!
fix you up. So thisis the Daystrom 1295 Digital Pane¥Meter
signing off now, and leaving you free to write or ring Electroplan
Limited, P O Box 19, Orchard Road, Royston, Herts SG8 5HH.
Telephone Royston41171. Atonly £77.00 I'm a snip.

“ Electropian Ltd is an

\ Electrocomponents Associated Group Company

WW—088 FOR FURTHER DETAILS

WWW americanradiohistorv.com
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ADVANCE
Type No Price Ref. No.
e Constant Voltage Transformer
3000VA.........c....oou.. .. R98 385
DID........ R.F. Signal Generator ... 182/191
P.P.3a duai i Dual Stabilised Power Supply£55 ...139/140
AIRMEC

..Signal Generator, ..............
..Signal Generator. . 3
Bridge Heterodyne
Frequency Standard
Ohmmeter

Oscilloscope Camera  with
Polaroid attachment—suits all
Tektronix Scopes £1

CT38....... Electronic Multimeter ...

.. .........Valve Characteristic Tester. .
BIRTCHER CORPORATION

T0A ... Semiconductor Test Set.. . ... £75 soiinea 322
BROOKDEAL TELSEC
CR811 ...... Laboratory Chart Recorder 10-
324/5/6

0-10mV. Sensitivity; 10 Speeds£70 ..
CAWKELL

so.l ...Storage Oscilloscope .
SOd........ Storage Oscilloscope .
COHU
321 spen! . . D.C. Voltage Standard........ £525 ......134
Standard d.c. output from
10uV. 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 Bndoe
0-1uF-1000uF; 0-01H.-100H. LEBO ..., 339
COSSOR
CG.200 ..Millimicrosecond Pulse Gen-
CPALOF o1 s oot e nencin 117 - £45....... 178
CDU 110... .Double Beam Oscilloscope
DC-20MHZ. Brand new, com-
plete with manual............ 300 ....... 327
CDU 120....Double Beam Oscilloscope
DC-60MHZ. Brand new, com-
plele with manual ............ £450 .. ..... 332
CDU 130....Mains/Battery Portable Oscil-
loscope DC-15MHz. Brand
new, complete with manual and
BCCESSOMBS .vvvvvviriiiiins £140 ... ... 337
CDU 150 ...Double Beam Oscilloscope
DC-35Mhz. Brand new com-
plete with manual............ 00 ....... 387
1463 ... ... Sine/Square Wave Generator £55 ...... 178
DECCA
MW.14/10 .. Waveguide to Co-axial line
Transformer (Tuneable)....... £60
MW .40/S .. S-Band Osciliator
D.M.A.C.
ADE2243 .. . X-Y.Plotter .................... £150........ -
EDISWAN
R.666 ....... L.F. Osciliator 125/126.

E.E.V.
U1000/3/40A Variable Vacuum Capacitor. ... £72..0 000
EDDYSTONE
770U, ... .Communication receiver......
E.LL.
20B ;.. Micovac Electronic Textmeter
bron Electrometer..
Muitimeter ... .
ELLIOTT
PR Y Al Voltmeter (Dynamometer)
0-300V, 600V .........000iuenn £25 ... 210

FOSTER
..Constant Voltage Transformer
1000VA. 0.25%......ovvvnunnnn £43....... 358
HEWLETT-PACKARD
140A ... ... Sampling Oscilloscope com-
plete with Time Base unit type
1425A plus Y Amplifier type
1410A. 1Ghz. 1mViecm. Dual
TrACE suiorervimemamors o o vrorersrosomasais £800 ....... 372
6848 ...... .Sweep Generator 4-8 Ghz. ..P.o.a. ..3719
a -P.o.A.

..UHF Signal Generator WAL
.. Auxiliary Plug-in Allbrand .... ...... 295
Display Scanner new
Plug-in and 2
T83A....... Time-Mark generator unused P.o.A.....297
H05 1751A .. Vertical Amp. and Scanner.
Plug-inwnit .................. £58 Hlae 182
MARCONI
.Variable Attenuator............ £10 . 402/11
Output Power Meter ........... £25
Generator

TF338/AIB

Valve Voitohmmeter .
..Valve Voltmeter .....
..UHF Signal Generator
..RF. Power Meter 25W.
Circuit Magnification Meter
V.S W.R. Indicator
W.R. Indicator.
Wideband Millivoltm »
..Crystal  Calibrator 100kl
1500Mhz.
.. Test Sets Deviation ..
Distortion Factor Mete
istortlon Factor Mete
Standard Signal Generator Mlnl£75
Beat Frequency Oscillator

...Valve Voltmeter ....... ..£J
TF. 562/B1 .Oscillator-Detector Unit ..P.
TF643B ..... F Wave Meter and Coils ...£21 133
TF.675E. .. Pulse Generator................ £38

TF.801A ... A.M. Signal
10-310MHz
TF868/1..... Universal Bridge

TF.886 .....

Genelatol

. Absorption

529/25w. 52Qfw .. ...
Wavemeter 90kHz-100M
R.F. Power Meter. 100w. 754
Wavemeter 2000-4000MHz
-Vacuum Tube Voitmeter .

TF.1100 .Sensitive Valve Voltmeter .
.Electronic Counter. 7 Digit.... £13
TF.1145 HF Slgnal Generator
1900MHz
TF.1165.. .. Electronic Timer tMHz.......
TF.1220.....
TF.a221 ..., Heterodyne Unit 2kHz- 202
100MHz, when used with »>Complete

accuracy of 4--1 count and | £350
crystal stability of 2 parts in

TF.1165 and TF.1220 glves} system
10° per week.

C. T. ELECTRONICS
267 ACTON LANE, LONDON, W.4 506

01-994 6275

WAREHOUSE

20-24 Beaumont Rd., London, W.4 {1st. flo
NOW OPENEVERY SATURDAY. 10a.m.-5p.m
PUBLIC and TRADE WELCOME.

Thousands of bargains at ridiculous prices;
Oscilloscopes, "Test Meters, Resistors,
Capacitors, Components, etc., etc.
 Price Ref. No.

..... Transistor Test Set........ ...
....Vacuum Tube Voltmeter. .
.Oscilloscope DC—15MHz.
.Timing Unit

.Noise Receiver .
..Valve Voltmeter. o
.....Dual Trace Plug-in Unit . .. £40 o
..... TV Differential Plug-in Unit. £40. . . . ..

MUIRHEAD
D.729/AM ..Phasemeter and Power Unit.
D.729/AS ... E1805. L aiaes 145
MULLARD
High Speed Valve Tester £35.
POLARAD
R-B.. .... Microwave Receiver with R.F.
Tuning Units . .............. 80 ......165
RR-T 400-1000MHz (2 off). .. ...
RS-T 1900-4340MHz
T SYANa: wan 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............ £200.... ... 378
ZDU-
ZL_?N35610 ..Z-G Diagraph 30-420Mhz. ...... £650 . ..... 376
D-
BN3562 ...Z-G Diagraph 300-2400Mhz. . ... £650 ... ... 3N
BN15285/50 Selective UHF Voltmeter for
TVvBandsiVand V............ P.o.A. ...189
NAK
BN.26012....Measuring Head of VHF Watt-
meter and Matching indi-
cator. 20w. 80-230MHz......... £50 ......243
NAK
sggsosalso Ditto. 100w. 80-230MHz. ... ..£50 .. ....—
BN.33662/60 UHF Attenuatov 60$2.  20w.
0-600MHZ ...........cvnnnnnnn £60 ... .. 244
ROBAND
Power Supply 700V. 1 Amp. d.c.£52. . .. .. 380
Power Supply 50V. 0.5Amp. a.c.£10 .......383
.Power Supply 12V. 7.5Amp. d.c.£18 ... . 384
Variable Power Supply 0-500V.
500mA.dc............ £65.. ......381
JAMES SCOTT LTD.
190 ......... Spectrum Analyser
Sweep: 1-7kHz; 1-100kHz, Autof
Manual. Bandwidth: 70Hz/1kHz£250 .....163
SANGAMO WESTON
S$69........ Precision Dynamometers. 6 in.

Scale. AC and DC Ammeter.
0- 75mA; 0-150mA. .£30
0-150mA; 0-300mA.
0-300mA; 0-600mA ..

SOLARTRON
€CD.1014'3 . .Portable Oscilloscope. DC-
SMHz. D.B. ................. L£70 310/11/12
CD.1220 ....Oscilloscope with Wide Ba nd
Plug-in CX.1256. DC—40MHz £1%0 ...... 155
C€D.1220 ....Oscllloscope with Differential
High-gain Plug-in CX.1258. £120 ...... 154
JM1067.. ... Precision Millivoltmeter ... .. H 312
VF 252 .... Feedback Voltmeter ... ... ... 7 314
VP 253-2- A Resolved Component lndlcator£35 “““ .316
SONY
PV-120UE...Broadcast Standard Video
Tape Recorder............... P.o.A..... 300
2in. Tape. 625 Lines. CCIR. 2 Audio Channels
SULLIVAN
1126.. ...... Precision Capacitance BridgeP.o.A..... 386
A b a P Universal Inductance Bridge
Attachment for the measure-
ment of iron-cored inductances
from 1mH.—150H. with super-
imposed direct current up to
2 AMPS. ... £80.... . ... —
SWEEP SYSTEMS INC.
..Sweep Generator 400-850 MHz.
Suitable for colour TV work. . £45 .. ... ..340
TEKTRONIX
S545A ....... Oscilloscope DC-30Mhz....... P.o.A.....382
661.. ....... Sampling Oscilloscope com-

plete with 50 ohm. sampling
unit type 451 plus Timing unit
type 5T1A 1 GHz., 2mV.fcm.
Dual traces: s o'« ak ks wm & s P.0.A.....3T1

* 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.jcm.
Duai tiace .. o

X-Y Oscllloscop . g

Oscilloscope. DC—30MHz..... P.

Oscilloscope. Dual Beam
2TMHz

Square Wave Generatol

Plug-in Units available for !he
above oscilloscopes:

Type B, £45; G, £65; H, E
53/54B, £50; 53/54E, £60 C A '£95
TELONIC
HD-3 sidainn Sweep Generator 0-200 MHz.. .£120....... 338
TINSLEY
2641 ........ H.F. 5 Decade Resistance BoxP.o.A. ...298

-.265
58/256
A 44/260

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. Onty £550,

WAYNE-KERR
B.701 ....... VHF Admittance Bridge.
MA3t.... .. Video Noise Level Meter..
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 alight-beam instrument,

and a recorder output delivers a

d.c. voitage proportioned to the

measuring value. Complete with

MANUAL .o v e bs Bomn s oo s £120....... —
MINIATURE GEARED MOTORS 240V. ac. 1 r.p.m,
115 r.p.m. 2in. dia. 1}in. deep. 80p -+ 10p p.p.
MECHANICAL FILTERS 455kHz. Type HF 445-30W.
Kokusai. £5 Inc. post.
HIGH QUALITY TRIMMER CAPACITOR (beehlve).
Phillps 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.
jin. X iin, 15p pair; 12 pairs £1 p.p. 6p
Hundreds of miscellaneous connec(ors multipole plugs and
sockets at our Surplus Warehouse.
MULTITURN TRIMPOTS. MEC. Bourne, Painton,
Reliance, Amp., etc. 10, 25, 100, 250, 500, 1K, 2K, 2K5, 5K,
10K, 20K, 25Kohm. 60p + 5D p.p.
MINIATURE MOTOR. 12V. 20mA. 12,000 r.p.m. 2§in. X
1in. dia. Shaft 2mm. dia. £1 inc. post.
360 deg. PRECISION SERVO POTENTIOMETER.
§00 ohm. 3in. dia. }in.-}in. shaft £4 inc. post.
WIRE WOUND POTS. Colvern/Reliance 1 ohm.-100Kohm
20p + 10p p.p.
Hundreds of misceilaneous carbon, servo. ganged, trimmer,
etc, potentiometers at our surplus warehouse.
LEDEX SWITCHES. N.S.F. Type 7016. £1-25 inc. post.

******** SPECIAL OFFER *

. RECEIVER INTEGRATED*C#F‘{CUFI'**

MULLARD TYPE TADI100
The circuit incorporates the mixer, oscli-
lator, i.t. amplifier, a.g.c. and audio pre-
amplifier stages.
Complete with data sheet and recommended
M.W.IL.W. circult diagram. £1-25 inc, post.

470kH1 Ceramic resonator su:(able for
above circuit 35p inc. postag
************************

VIBRATORS. Plessey Type 12.1.4.SD. 12V., XC354. 24V.
50p + 10p p.p.
RELAYS

Clare Elliot 12V. 200 ohm; 24V. 675 ohm; 110V. 9100 ohm.
2p.cfo. Size fin. X %in. X %in. 75p + 10p p.p.
Siemens/Varley/STC Plastic Covered. 14V. 240 ohm; 20-47V.
1250 ohm; 24V, 15000 ohm; 28V, 5800 ohm. 4p.cjo. Size
1§in. X 13in. X 3in. 50p+10 P p.p

Siemens ngh Speed Relay. 12V. 145 + 145 ohm: 24V, 500 +
500 ohm; 48V 1700+ 1700 ohm. 1p.cfo. Size 2}in. X 1}in. X
iin. 15p + 1

STC Mlma(ure Sealed Relay 24V 700 ohm. 2p.cfo. Size
2in. X 13in. X %in. 60p + 10p

Plessey Sub min. Relay. 6« 12V 250 ohm. 2p.cfo. Slze 1{in. X
1in. X $In. 50p + 10p p.p.

Londex 240V. a.c. Relay 2p.cfo. H.D. contacts 60p + 10p p.p.
Magnetic Devices 12V. 2p. make H.D. contacts. 60p + 10p p.p.
Hundreds of miscellaneous GPO, Sealed, Latching, Minia-
ture refays at our Surplus Warehouse.

1% <W. 50ppm. METAL FILM RESISTORS. Painton
Type PMF 60, 68, 94, 140, 150, 180, 200, 240, 300, 360, 470, 560,
620, 720, 820 1K, 1K2, 1K3, 2K, 2K4, 2K5, 2K7, 100K, 150K,
200K, SOCK 430K.

*IW. 1K, 500K, 1Mohm 6p each. 25 of 1 vaiue 3p each +

*’Q-*i-*i-i-
LR 2 S 2 B D 2 2

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 2500mid. 40V.

60p + 10p p.p. Lorlin 4700mfd. 70V. 1}in. dia. X 3in. Can

65p + 10p p.p. Plessey 50mfd. 450V. 1}in. dia. X 1}in. Can

40p + 10p p.p.

Thousands of Electrolytic, Can, wire-ended, Polyester,

polystyrene, polycarbonate, paper, metai film, foil, ceramic

feed through etc. at our surpfus Warehouse.

€ DIGIT MINUTES COUNTER. Hayden. 2}in. Max, dia. X

3in. deep. £2:40 inc. post.

EDGE CONNECTORS. 16 way 0-15in. pitch Professional

type. 30p + 5[) p.p. 32 way O-1in. pitch Professional type

40p + 5p p

Full range of Veroboard and Edge Connectors in stock.

S.A.E. for list.

30 POSITION tp. 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 156/50{ L.

£1 100 + 10p p.p.

Stand-offs, solder tags, grommets, nuts, bolts, spacers,

etc. at our Surplus Warehouse.

PANEL METERS.

Taylor Edgewise Meter 100-0-100uA. 24In. Scale £2-25.

Pullin Edgwise Meter 0-1mA, 13in. Scale £1-25.

Hundreds of assorted Panel Meters at our Surplus

Warehouse.

TANK AERIAL BASES. Suitable for Mobite TX/RX. 80p

inc. post,

PROCESS TIMERS. SAIAI Type KOD 1et. 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

gGGBO. 60p in. post. Delay 10V approx. 10 secs.; 24V approx.
secs.

BARGAIN COMPONENT PACKS

PACK 1. 500 Carbon Resistors 1, 1, 1, 2 Watt.
PACK 2. 100 Electrolytic Condensers.
PACK 3. 250 Ceramic, Polystyrene, Silver Mica,

etc. Capacitors.
PACK 4, 250 Polyester,
etc. Capacitors.
PACKS5. 25 Potentiometers, Asstd
PACK 6. 250 High-stab. 1%, 2%. 5/ Resistors,
All components new and unused.
1 £1 per pack, p.p. 25p.

Polycarbonate, Paper,

Since this list has been printed our stock situation will
have changed. Please contact us for your requirements.
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The largest selection

BRAND NEW FULLY GUARANTEED DEVICES ZENER DIODES '

VOLTAGE RANGE

AC10T 020  AD16Z 033 BC148 010  BDI37 048 BF188 040 0C19 035 20371 018 2N92219  0-20  ¢N3054 (48 2N4059 010 ko 03y, so0my  (DO-7
AC113 020  ADI8l & BCliy 012  BDI3& 050 BF194 012 0020 063  2G37IB 012 2N2220  0-22  2N3085 050  2N4060 0-12 § Giie) i3y w"”w (Tap-
AC115 023 ADI62 (MP) BCIGO 018 BD139 055 BF195 012 0c22 038 26373 017 282221 020 2N3391 014 2Na06l 0128 i gen 10W (30- 0
ACI1TK  0-20 0°55 BC151 020 BDI40 069 BF196 014 0C23 042 26374 017 2N2292  0-20  9N339IA 016 2N4082 012 Mgy 0\ pRs es, All full
ACI22 012  ADTI40 0-50 BCl52 017 BDI6S 080 BF197 014  0C24 056 26377  0-30  2Nu36E 017 2N8392 014 oNup84 017 [ TRt o) i
AC126 017 AF114 0:24  BCIs3 028 BD175 080 BF200 045 0025 038 2G378 016 2N2369 014 2N8393 0-14 2N4288 017 itved. State  voltage
AC126 017 AF115 024  BOL5s  0-30 BD176 08¢ BF222 095  0C26 025 2G381  0-18  2N2369A 0-14 2N8394 014 2x4286 0174 oohind J
AC127 017  AF116  0-24 BC167 018  BDI7T 085 BF267 046 0C28 050  2G382 016  2N241l  0-24 2N83395 0-17 oN4987 017 =
AC128 017  AF117 024  BC1s8 012 BD178 085 BF258 060 oc29 050  2G401  0-30  2N2412 0-24 ON8402 021 ONA2E8 QL7 [ T
AC132 014 AF118 036 BC159  0-12 BD179  0-70 BF259 085 0C35 042 2G414  0-30 2N2646  0-47 2N3403  0-21 284289 0-17 10 amp POTTED
ACI134 014 AF124 030  BC160  0-45 BD1&O 07 BF262 055 0C86 0-50 2G417 025  2N2711 021 2N3404 0-28 24290 017
ACI37 014  AF125 025  BClel 060 BD185 06y  BF263 065 OC4 02  2N388 035  2N2712 021  ©2N3406 042 254201 017§ BRIDGE RECTIFIER
ACli1  0-14 AF126 028 BCI67T 012 BD1E6 065 BF270 038 0C42 0-24 ON388A 055 2N2714  0-21 2N3414 015 2N1202 017 on heat sink
ACL4IK 017 AF127 028 BCI68 012 BD187T 078 BF271 030 0C44 0-16 2N404  0:20 2N2804 017 2834156 015 254203 017 9
AC142 014 AF139 030 BC169 012 BD188 07U BF272 080  OCi5 012 2N404A 0-28  2N2004A 0-21 oN3418 028 2N6172  012] 100PIV. 90p each
AC142K 017 AF178 050  BC170 012 BDI8Y 07§ BF278 035 oc70 0-10 2N524  0-42 2N2905 021 2N3417 028 2NG487 032 § msammemermm——
AC151 015 AF179  0'50 BC171 014 BDI190  0-7b BF274 035 0C71 0-10 2N527 049 2N02905A 021  2N3525 075 2N5458 032
ACIB4 020 AF1B0 050  BC172 014  BD195 08§ BFWI0 080 0C72 014  2N598 042  2N2008 016  2N3646 009  2N5450 0-40 | NEW LIKE
ACL55  0-20 AF181 04§ BCL78 014 BD196 0:85  BFX29 0-27 0074 0-14 aNB9Y 048 2N29064 0-18  ©N8702 010 28801  0-50 § Plastic Encapsulated
AC166 020  AF186 045 BC174 014 BD197 099 BFX84 022 0075 015 aNg§es 012 282007 0-20 23703 0-10 283024  0-42 { 2 Amp. BRIDGE RECTS.
AC167  0-24 AF239 037 BC176  0-22 BD198 060 BFX85 030 0C76 015 2N697 013 2N2007A 0-22 2N3704  0°11 28302 0-42 | 50v RM8 32p each
ACl185 0200  AL102 085 BC177 019 BD199 094 BFX86 022  0C77 0-25 2N698  0:24  2N2923 (-14 2N8705  0-10 28303  0-55 | 100v RM8 37 .,
AC186 020  AL103 065 BC178 018 BD200 09§ BFX87 024 1 018 2N899 035 2N2924 014 2N3708 008 28304 0-70 | 400v RMB 46p ,,
AC187 020  ABY26  0-25 BC179 019 BD205 080 BFX88 022 océlD 015 2N706  0-08  2N2025 014  2N3707 011 28305 084 | Bize 18 mm X 6 mm.
ACl68  0-24 ASY27 030 BC180 024 BD208  0-80 BFYS50 020 (D) 015 2N7064 008 22926 (G) 2N3708  0:07 28308 054 || rem————
AC169 014  ABY28 026 BCI8L  0-24 BD207 09k BFY51 020 ocseD 015 2N708 012 0-12 2NB700 0:09 28307 084 UNIJUNCTION
AC176 020 ABY29 026 BC182 010  BD208 088 BFY52  0-20 3 0-20 eN711 030 2N2926 (Y) 2N3710  0-09 28321 086 | yyge " Eqv. 2N2648
AC17T 024 ABY30 028 BC182L 010  BDY20 1-08 BFY53 017 0C84 0°20 2N717 038 011 2N3711  0-09 28322 042 | 5oy Traus BENS00O
ACI78 028 ABY51 025 BC183  0:10 BFI115 02  BPX25 085 0C139  0-20 2N718 024  2N2026 (0) 2N3819 028 283224 042 | o7 S0, o o
AC17T9 028 ABY32 025 BC183L 0'10 BF117 048 BSX19 015 0C140 020 2N718A  0-50 0'10 2N3820 050 28328 058 [ Tof By »
AC180 017 ABYS4 025 BC184 012 BF118  0:7¢ B8X20 (015 0C160 025 2N726  0'28  2N2028 (R) 2N3821 0-385 28324 070 p-
ACIB0K 0-20 ABYs5 025 BCIB4L 012 BF118  0-70 BBY25 015 0C170 028 oN72T 028 010  2N3823 0-28 28325 070
AC181 017 ABY38  0-25 BC186 028 BF121 044 B8Y26 015 0C171 025 2N743 0-20 2N2026 (B) 2N3903 028 28326 0:70 [:ADM"jM CELLS
ACI81IK 020 ASY57 025  BCiB7 028 BF123 050 BBY27 015 00200 026 2N744  0:20 010 2N3904  0-30 28327 070
ACI87 028 ABYSB 025 BC207 011 BF125 040 BBY28 015 0C201  0:28  2N914 014 2N3010 070 oN3905 028 28701 042 RP12 43p
ACIBTK 0-20 A8z21 040 BC208 ‘11 BF127 050 BBY29 015 00202 028 2N918  0-30 2N3011 014 2N3906  0-27 40361 0-40 oano ORPS61 40p each
AC188  0-22 BCL107 008  BC208 ‘12 BF152 054 BSY38 018 0C203 025  2N920 021 2N3088 017 2N4058 012 40362 045 || ——————
ACISS8K 020 BC108 009 BC212L 011 BF153  0-44 BBY39 018 00204 025 2N930 021 GENERAL PURPOSE
ACY17 025 BC109 010  BC213L 0-11 BF154  0-44 BSY40 028 0C205 035 2N1131  0-20 NPN SILICON SWITCH-
ACY18 020 BC113 010 BC2l4L 0-14 BF155 070 BBY41 028 0C309 040 2N1132 022 DIODES AND RECTIFIERS INd TRANS T0-18
AQY1o 020 BC1l4 015  BC225  0-25 BF188 048 BBYDS  0-12 P346A 020 2N1302 014 SIM. TO EN708/8. BEY-
ACY20 020 BCI1S 015  BC22¢ -3 BF167 068 BBYDSA 012 P387 042 2N1303 014 AALL9 008 BY133 021 0A10  0-35 | 57/98/08A° AT usable
ACY2l  0-20 BC11A 015  BCY30 024 BF158 068 Bulo5 200 OCP71 043 2N1304 017 AAl120 008  BY16s 050 0447 007 | {evices no open o short
ACY22 016 BC117 015 BCY31 028 BF159  0-80 CILIE 050 ORP12 043 2N1805 017  AAl129 008 BYX38/30 OA70 007 | circuits. ALBO AVAIL-
ACY27 018 BCl18 010 BCY32 030 BF180  0-40 C400 0-30 ORP80 040 2¥1306  0-21 AAY30 008 0-42 0A79 007 | ABLE in PNP 8im. to
ACY28 019 BC116 030 BCY33 022  BF182 040 C407 025 ORP81 040 2N1307 021 AAZ13  0-10 BYZ10 035 0A81 0:07 | 22906, BCYT0. When
ACY29 035 BC120 080 BCY34 025 BF183  0-40 C424 0°20 8T140 012  2N1308 028 BALOO 010 BYZ1l 030 0ABS 008 | Sicring  please atate
ACY30 028 BCI25 012 BCY70 014 BF164  0-40 C428 0-50 8T141 017 2N1309 0-23 BAl16 021  BYZ1Z 030 0490 008 | Tlogeancs NP or PNP
ACYS1 028 BC126 018  BCY7I 018 BF165 040 C426 0-35 TI843  0-30  2N1618 020 BAl128 022  BYZ13 025 0A91 0-08 i I
ACYS4 021 BC132 012 BOY72 014  BF167 022 C428 0-20 UT46 027 2N1711  0-20 BAl48 014 BYZ18 040 0ADS 007 2o For 080
ACY35 021 BCl3s 018 BCZ10 20 BF173 02  Ci4l 0-30 26301 008  2N1889 (032 BAlB4 012 BYZ17 038 0A200 0:080 7g For 1-00
ACY38 028 BCI135 012 BCZ11 25 BF176  0:3b Ca42 0:30  2G302 018  2N1880 045 BA155 014  BYZI8 035  0A202 007 100 For 1-78
ACY40 017 BO136 015 BCZ12 25 BF177  0:36 Ci44 0-35 26308 019 2N1893 087 BALS6 013 BYZ19 028  BD10 0-05 | 00 For 7.50
ACYal 018 BC137 015 BD121 080 BF1i8 030 450 0-22 2G304 024  2N2147 072 BY100 015 €662 8D19 008 | 1000 For 1300
ACY4d 035 BC139  0-40 BD123 085  BF178  0-3¢ MAT100 0-19 26308  0-40 9N2148 067 BY101 012 (Eg) 0A91 IN34 (] | (e O L
AD180 038 BO140 030 BDI24 060  BF180 030 MATI101 0-20 2G308 035 2N2160 060 BY105 017 05 IN34A 007
AD140  0-48 BCl4l 030 BD181  0-50 BF181 030 MATI20 019 26309 0-35 2N2102  0-35 BY1l4 012 caesl INg14  0-08§ SIL. G.P. DIODES £p
AD142 048 BCl42  0-30 BD132  0-80 BFi82 040 MATI21 0-20 2G339 020 9N2193 038 BY126 014 (Eq) OAT0- 1N918  0-06 § 300mW 30..0-80
AD143 083 BO143  0-30 BD133 085 BF183 - 040 MPF102 0-42 2G339A 016 2N2194 03§ BY127 015 0A79 008 IN414B 0068 | 40PIV(Min) 100..1-50
AD149 050 BO14S 045 BD135 040 BF184 025 MPF104 0-87 2G344  0-18  2N2217 022  BY128 015 0AS 0-38 18021  0-10 J Sub-Min. 500..5:00
AD181 083  BCl47 010 BD136  0-40 BF185 030 MPF105  0-37 2G345  0-16 2N2218  0-20 BY130  0-18 OASBL  0-21 18951  0-06 | Full Tested 1,000..9-00
Ideal for Organ Builders.
. f ——
KING OF THE PAKS  Unequalled Value and Quality | SUALITY TESTED SEMICONDUCTORS ) NEW LOW PRICE TESTED S.C.R.'s
Pak No. Price - TRIACS
8 PIV 1A 3A 5A SA TA 104 16A 30A VBOM 2A 6A 10A
NEW BI-PAK UNTESTED|,, v 1o DRl P 080 TO5 TO66 TO66 TOB4 TO48 TO48 TO48 TO48 TO-1 TO-66 TO-88
Q L e e sl s - - 50 028 025 035 035 047 050 0853 118 8 fp  £p
SEMICONDUCTORS Q2 16 White spot R.F. transistors PNP 0800100 025 033 047 047 080 058 063 140 li00 25 &5 75
. Q3 4 OC 77 type transistors . . g 050 §200 0-35 037 048 049 057 061 07 160 fo00 5 80 80
Satisfaction GUARANTEED in Every Pak, or money back. Q4 6 Matched translstors OC44/ . o-50]400 048 047 056 056 067 075 093 175 200 70 75 110
Pak No, Deseription Pricel G5 4 OC 75 transistors. .. ............ . 0-50f900 053 057 068 088 077 097 128 e e —
U 1 120 Glass S8ub-Min. General Purpose Germanium Diodes .... 0-500Q6 5 OC 72 transistors. ............. 0-50 800 063 070 080 08 080 120 150 400 DIACS
U 2 80 Mixed Germanium Transistors AF/RF . 0:50§Q7 4 AC 128 transistors PNP high gnln . 050 FOR UBE WITH
U 3 75 Germanjum Gold Bonded S8ub-Min. like OA5, OA47 .... 0-50JQ8 4 AC 126 transistors PNP....... 050 SIL. SECTS. TESTED TBIACSD ™
U 4 40 Germanium Translstora like OCB1, AC128 ... ... . 0:50JQ9 7 OC Bl type transistors . . 050 Plgo S%Q;JIZA 75()qu 0135 1000? 03_?4 1002Al go& w
U5 60 200mA Sub-Min. Silicon Diodes 050 Q10 7 OO 7i type transistors . - 0BOR 00 004 008 005 013 016 0893 075
T 630 BIL. Flanar Trae, NPY like BEVOBA. 28708 050 81; é :g EZ;/(“S (iomp:e;nenb&r} pairs PNP/NPN g'gg 200 005 009 008 014 020 024 100 FREE
U 7 10 Bl Rectifiers TOP-HAT 750mA VLIG. RANGE up to 0-50 g ype transistors - 0 400 008 013 007 020 0827 037 125 JOne 50p Pak of yoar
T8 50 S Pmm‘: I')“lodzs DO Glace 050mA 1Tke omoo'goz 10000,50 Q13 8 AF 117 type transistors ... 0-50] 600 007 016 010 023 034 045 188 Jown ochaice free with
—— - = L Q14 3 00171 H.F. type transistors . .. 800 010 017 011 025 037 0855 200 fordersvaled £4 or over,
U 9 20 Mixed Voltages, 1 Watt Zener Diodes 0-50 15 7 2N%9 L. E Ixed o-50 | 1000 0-11 025 014 036 048 063 250
U10 20 BAYBO charge storage Liodes [11)-7 Glass 0-50 Gt PRI Lo L e, (O 1200 = 033 0-38 057 078 3 B, EW
= - Q16 2 GETS880 low nolse Germanium transistors.. 0-50 RAND N TEXAS
UI1_ 25 PNP Bil. Planar Trane. TO-5 like 2N 1132, 2N2904 050 517 B . GERM. TRANSISTORS
Q17 5 NPN2 x ST.141 & 8 X BT.140 .......... 0-50 )
U1Z2 12 Bilicon Rectifiers Epoxy fUImiA up to AD0 P1V. . ... 050§ 018 4 MADT'S 2 x MAT 100 & 2 x MAT 120.... 0-50 POWER TRANS BONANZA! Coded and guarantesd
T13 30 PXP-NPXN Bil. Transistors OC200 & 98 104 .. ....... .. 0500Qi8 3 MADT'S 2 x MAT 101 &« 1 x MAT 121.... 0-50 GENERAL PURPOSE GERM. PNP Pak No. EQVT

0] Coded GP100. BRAND NEW TO-3 CASE. POSSIBLE Il 8 2G8718  OCT71
- O |REPLACE: —0C25-26-20-30-30-36. NKT 401-40304-f12 8 DIsTa  0CTS
- 0'800 105 406-130-451—452-453. TI3027-3028, 2X2504 2N456A- | T3 8 D1216  OC81D
. 0-504574-3584, 2N511 A & B. 26220-222, ETC. VCBO 8ov | T4 8 2G381T  0C81

Uli 150 Mixed Sillcon and Germanium Diodes. ... .. 0-500 Q20 4 OC 44 Germanium transictors A.F.
U156 25 NPN sil. Planar Trans. TU-5 like BFYB51, 2N 697 050 Q21 4 AC 127 NPN Germanlum transistors
Ul16 10 3 Amp silicon Rectifiers 8tud Type up to 10001’1\ 0-50 § Q22 20 NKT transistors A.F. R.F. coded ..

G170 Grrimulum PNP AF Tramlitirs 105 ke ACY 1725 050 Q23 10 OA 202 8llicon diodes sub-min . 0:50§ VCEO 50V IC 10A I’T 30 WATTS Hfe 80-170. ;g g ggggig ggga
TI8 __ ® 6 Awmp Sllicon Rectifiers BYZLs Type up to 600 P1V ... 05042 8 OA 81 diodes “ooe.. 050 PRICE ol 2080 L00jup T7 8 2G346B  OCi5
5 25 15 1N914 8ili liodes 75 0-50 43p each 40p each 36p each 34

T19__ 25 Bilicon NPN Tranalstora like BO1OS .. ....... —o0b0Q ] con diodes 76 PIV 76mA .. : T8 2G878  0C7

U20__12 16 Amp Hillcon Kectilers Top Hat up 0 1000 PIv 050 926 8 0495 Germanlum dlodes sub-min. IN69 ... 0500 “gry 160N High Voltage 260V NPN T8 | SR20890aNI 302
> 3 n = Q27 2 10A PIV Bilicon rectifiers I8425R . . 050103 G.P. Switching & Amplifie T10 8 2G417 AF
U21_ 30 AF. Ger Alloy T < 2G300 Berles & OGT1. 060 ELLE Lo L H D All 50p each pak
023 30 MADT's like MHz Serles PNP Tranlstors OOl piCiliconipowerpectifiers BY 4} S 0-80] Applications. Brand new Coded R 2400 S
- :, e ek Q29 4 Bjlicon transistors 2 X 2N696, 1 x 2N607, VCBO 250/VCEO 100/IC 6A/30 Watts. s So—
U24 20 Germanlum 1 Amp Rectifiers GJM Serles up to 300 PI\' 0-50 1 X NGB8 marmpn s ats o oo ) s 0-50 | HFE type 20/iT MlHZ 115 WATT sI1 || 2N2080 NPN SIL. DUAL
U25 25 300 MHz NPX Bilicon Tranaistors 2N708, BRY27 ... ... 0-50f @30 7 Bilicon swltch transistors 2N706 NPN...... 050 ?U-‘R PRICE EA! q E POWER NPN | TRANS. CODE D1899
U26 30 Fast Bwitching Silicon Diodes like INY14 Micro-Min..... 0-50 ] Q81 6 Silicon switch transistors 2N708 NPX...... 050 i 2539 lgg:p 50p EACH. TEQAS. Our price R86p
U27 12 NPN Germanium AY Transistors TO-1 like AC127 .. .. 05032 3 P\P %Ikon transistors 2 x 2N1131, 1 X 0 eaoh.
U286 10 1 Amp 8CR’s TO-B cin, uti to 800 PV CR81/25-600 .. 1.00 SN TVI2L. |t - 4l oA opor: s e - 5 0-50 SILICON 50 WATTS MATCHED NPN/PNP 120 VCR MIXIE DRIVER
030 15 Plustic Silivon Planar Trans, NPN 982026 ... ... ... 050 ‘333 39”100“‘1’\ transistors 21‘117\}13‘49 iy 050dB1P 19 NPX TO-3 Plastic. BIP 20 PNP. Brand new. ] TRANSISTOR. 8im,
U31__20 Bllicon Planar Plastlc NPX Trans, Tow Nolse Amp 2 0.60] 22 TRilicon NEN liransiators 225 080l P O SDIC g 04 NEE type 100/ SmHZ. FBaXa1 &TC"OQ‘;EV‘}%%
Us2 26 Zener Dindes 400mwW DO-7 case 18 vultamixed ... 0800 qas 3 sylicon PNP TO- 5, 2 x 23 1-24 prs. 60p 25-99 pra. 56p 100 prs. 50p § CODED ND 120, 1-24
T33 15 Plastic Case 1 Anip sStlicon Rectifiers INJ000 Berles ... 0-50 2N2805 17p each. TO.5 NPN
T34 30 Silicon PNP Alloy Tranw. TO-8 BOY 26 25802 4 0-50 | 938 7 2N3646 TO-18 plastic 300 MHz NPN...... 050l AD161/162 pyp { TUMBO COMPONENT |25 up 18p each.
T35 25 Millcon Planar Transietors PND TO-18 2N2906 050 § Q37 3 2N3063 NPN sllicon transiators ........... 0508\ /P COMP GERM TRANS. PAES e
T3 25 Blli-on Plahar NPN Tranistors TO-b BEY80/81/52. . 0-50 | Q88 7 NPN transistors 4 x 2N8703, 3 X 2N3702.. 0-80JoUR LOWEST PRICE OF e I gone. e eh
TH7_ 30 Al Alloy Tramiitors 90-2 PN P 0C200, 28822 0-50 S8plPRRELATR ELECTRONIC Eqvt. ZTX300 bp each.
U38 20 Fust Svitching Silicon Trans. NPN MHz 283011 ... 0-50 SILICON PHOTO TRANSISTOR PONENTS Any Qty.
U39 30 _RT. Cerm, PNP Tranulstors 815035 TO5 050 | ELECTRONIC SLIDE-RULE TQ-18 Lens end NPX Sim. to COMPONE. [
T30 10 Dual Transistors 6 lend TO5 2N9060 = 050 Tl\le “Ml( slide R“]:}'n deallgl'ned to sln;plify I-électmniic cn](- gll;“?( ?ullﬂnddaxxl' uggl:glg Ezceptionally good value NEW EDITION
a1 4 o ST culations e following scales:— Conversion of § . " .
erl 20 RF Germanium Trannlnt'()rs’lo -5, 0C45, NKT72 . .. 050 Frequency and Wavelength, Calculation of L, C and fo F\:l}y guar?ngtiedg 99 100 Reslstors, capacitors, 1971
U427 10 VIR Germmntun PNF Dranslotor T0-1 NKT6GT, AFIT? 050 Jof Tuned Circults. Reactance and Belf-Inductence. Aren of [$t¥ 124 2098 100up § 0 T e 70 | TRANSISTOR EQUIVA-
T33 25 sil. Trans. Plastic TO-18 A K. BC114/114. .. ... ... 050 Cll'(ilelt \tuléxme of Cyllnde[)-sl }({:eslstanlce of Cox]xdulgtors Drice each 20D et D 0D coll;, i e B LIE?TS BOOiK. A com‘i
- Weight of Conductors. Declbel Calculations. Angle Func- plete cross reference an
44 29 H“ Tr&“ﬁ‘%w"llgmj" NPN .. oo 080040y Natural Logs and ‘e’ Functions. Multipllcation and F.ET S useful ltems. Approxi- f equivalents book for
U4 7 34 BCR.TO66 up to 600PLV .. ... ................ 1:00 ivision. Squaring, Cubing and Bquare Roots. Conversion | 2N3819  35p  2N5458  60p | nyately 8ibe in welght. | [SUropean, American and
" of kW and Hp. A must for every electronic engineer and | 2N3820 50p 2N54069  40p P Incl. P. & P. £1-50 Japanese Tranalstors.
Code No's. mentioned above sre given as & gulde to the type of device in [ enthusiast. Size: 2 em. X 4 cm. Complete with case and f2N3821 35p BFW10 4gp | Price incl. P & P. £1 Excluslve to BI-PAK
the pak. The devices themselves are normally unmarked. instructions. Price each: £3-35 | 2N3823 30p MPF105 40p ] ouly. 90p each.
QNL;)\RGERANGEOF TECHNICAL BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A WIDE 18 BALDOCK STREET (A10), WARE, HERTS.
DATA BOOEKS ARE NOW
AVAILABLE EX. STOCK. RANGE OF ELECTRONIC COMPONENTS AND ACCESSORIES AT TEL. (STD 0920) 61593.
SEND FOR FREE LIST. COMPETITIVE PRICES— OPEN MON.-SAT. 9.15 a.m. to 6 p.m., FRIDAY UNTIL 8 p.m.
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-the lowest prices!

| g p The AL50 HI-FI AUDIO AMPL
74 Series T.T.L. 1.C'S
|
| BI-PAK STILL LOWEST IN PRICE FULL SPECIFICATION p W
X GUARANTEED. ALL FAMOUS MANUFACTURERS
0-1% DISTORTION! Hi-FI AUDIO AMPLIFIER
1 25 100+ ¥ 25 100 1 25 100 @ Frequency Reeponse 13Hz to 100,000—1dB.
g%g gi: 0'13 g}g gi: 0{: ﬁggg 2%'(7;2 ﬁggg ® Load—3. 4, 80r 16 ohms. @ Supply voltage 10-33 Volts.
. i 01 N . i ! ) ® Distortion—better th: -1°, at 1kHz.
016 014 012 015 014 012 £150 £1-40 £1-30 Y T DS SUIRHA
016 014 012 015 014 12 £3:00 £2-70 #2560 Overall ) -
016 084 012 016 014 12 2100 085 090 0 verall size 63 mm X 105 mm X 13 mm.
015 014 012 029 026 24 £1-20 £1-10 095 Lailor made to the most stringent speclfications using top
035 031 028 020 028 24 £1'80 £1-70 £1-60 quality components and incorporating the iatest solid state
035 0-31 028 037 0:35 32 £21-40 21'30 £1-20 clrc_ultr_v conceived to fill the need for all your A.F. anplifi-
018 017 016 037 035 -32 BNT1156 £1-40 £1-30 £1-20 cation needs.
0-18 017 018 045 043 -42 BN74137 £1-90 £1-80 £1-70 FULLY BUILT—TESTED—GUARANTEED.
0% 024 02 08 08 088 | Svima  Eier sz fla
5 o 023 . . . | 5 fia d 5 .
035 031 028 2120 £1'15 £1-10 | SN74162  £400 £378 £350 BRITISH MADE. only £3 25 each
020 028 024 087 086 ‘85 BN74164 2400 2375 £3-50
043 040 038 £1-10 2105 ‘96 BN74164 £2-20 £2'16 £2:10
043 040 088 £1:00 096 ‘80 BN74165 £2-25 £2:20 £2-15
015 014 012 £3:60 #2350 £3-40 BNT4166 £3-50 £325 £3-00
0-50 048 045 032 031 030 8N74174 £2:30 £220 £2°10 .
050 048 045 £5-50. 2526 £500 8NT41TS 21-80 £1-50 £1-40 3
050 048 045 067 064 088 ANT4176 £2-50 £2:40 £2-30 o b
870 o 080 8 0% 0o% | SNiils oo se0 fiad -
070 086 . -87 k 0-58 N741 p ilo q .
e e o || o e i 2y, VODULE SPUSO B2sis
-4 0-4: -40 3 74 088 NT418¢ 22 1 .
080 07 070 077 g 74 088 g\v;“m 23 goo £23-25 £3-00 \ APBO is especlally designed to power 2 of the ALS0 Amplifiers, up to
064 0862 0860 0-87 08¢ 078 8N74190 £1.95 £1:80 2185 18 watt (r.m.s.) per channel simultaneoualy. This module embodies the
0-64 082 0-80 £1-85 £180 £1'55 AN74181 2180 £185 £1°80 latest components a.x;d cireult hnig incor t plete short
AN 015 014 012 097 084 088 8N74192 21056 2190 £1:85 circuit protection. With the addition of the Mains Transformer MT80,
N 087 064 0858 097 084 088 8N741938 2200 £1-80 £1-75 the unit wlll provide outputs of up to 1-5 amps at 35 volts. Slze:
s 087 084 0658 0-46 038 038 ANT4194 £270 2260 £2.50 63 mmi X 105 mm X 20 mm. These units enable you to huild Audio
aN7148 2130 £1-25 £1'20 0-56 0-63 0-50 8NT4195 2200 £1:00 £1-80 Systen_\s of the highest quallty at a hitherto unohtainable price, Also
N7 2130 2125 £1-20 #1956 2115 £110 S-\V_“% 2180 2170 £1-80 ideal for many other applications including: Dlsco 8ystems, Public
aN7143 7180 2177 £176 8100 085 000 e | 1-80 : Address, Intercom Units, eto. Handbook availahle, 10p,
SNiHe o 0er 04 088 | BNTie a9 A1 £IM0 SNALK 2},23 A R TRANSFORMER BMTS0 £1-9
SNT44T 100 097 q 8N74121 040 037 034 g q ! ) .
ANTH48 2100 087 085 | 8N74122 £1-40 £130 £1-10 BNT4198 £5:50 £5-00 £4:50 v 1 5 p' & p' Zsp
NUMERICAL INDICATOR TUBES|STEREQO PRE-AMPLIFIER
TYPE PA100
Minltron
B = I = i B Bullt to a specification and NOT a price, and yet stili the greatest value on the market,
A‘_‘?de voltage (Vde) I 170min 175min 3 gxe PAI?O{ stereo pul’l-:mgllﬂerl }51%); been concel]r‘e\d (romu:‘ne latest clrﬂxlz techniques.
. ~ - I J . . esigned for use w the ALS0 power amplifier syastem, this quality made unlt
Cathode C“”‘f‘" (ma) ] 23 [ 14 | 1 31; “‘g“{’lw“] incorporates no less than eight eilicon pianar transistors, two of these are specially
X ica) Height (mm) 16 13 9 oint, Af]L Td“ selected low nolse NPXN devices for use In the Input stages.
Sumericy g Al LA | | gie‘\:l;lé :‘ulel Three switched stereo Inputs. and rumble and scratch filters are features of the
Tube Helght (mm) 4 39 P data foF  all \I::rllfgl'e“b};ﬁha':\];utm?l:ci’l[;aglfo MONO swlitch. volume, balance and continuously
. | - | — types available .
Tube Dlameter (mm) 19 13 12 wide on reguest. SPECIFICATION:
- " 3 S | -+ - F el 20Hz—20kHz + 1B B trol +10dB at 20Hz
i 1.C. Driver Ree. BP41/14 BP41 or BPa7 H:f:::::ﬁ:ydri::gmso?x hen:r than Uz'l:%: I T::glgo(r:lol:(t’ml +15dB at 20kHz
141 141 1nputs: 1. 'anpe head 15-251111\' Int% .’ﬂ‘a(ﬂ Filters: gm&l}«: (;ﬂgh p&st;) SIIQ?IHZ )
N ] B | 7| 2. Radlo, Tuner 36mV Into 50K cral (low pasa %
PRICE EACH £1-70 £1:55 £1:90 3. Magnetic P.U.  1:6mV Into BOKS2 Blgnal/nofse ratio better than +85dB
All input voltages are for an output of 250mV. Input overload +‘1.36dB
Tape and P.U. inputs equalised to RIAA curve Supply +-36 voita at 20mA
INTEGRATED CIRCUIT PAKS within +1dB from 20Hz to 20k Hz. Dimensions 292 X 82 X 45 1m
Manufacturers "Fall Outs’* which include Funetlonul and Part-Functional Units. These are classed as ‘out-of- 2
spec’ from the maker’s very rigid specifications. but are ideal for learning about I.C's and esperimental work. fZEPﬁIIBAOLICB%';"BPOL:TEPKIIJO %%Tz“{llsll B‘OGF%EAELSO&" on Iy £1 1 '95
Pak No. Contents Price Pak No. Contents Price Pak No. Contents Price g ' PP
UIC00=124-7400 0-50 TVIC46=8x7446 0-50 UICR6 =5 x 7486 0-50 =
UIC01 =12 x 7401 0-50 UICHT =8 x 7447 0-50 UVICH0=5x 7490 0-50
Li1C02 = 12x 7402 0-50 TIC48=5 x 7448 0-50 UICH1 =5 x 7481 0-50 e
}1%33 i%x;jgj ggg {J}guo 12x 7450 368 VICO2=5 x 7492 050 N
=12x q “1351 = 12X 7461 -5 93— 5 X 7493 q 3
TIC05 =12 % 7405 050 UICSs =12 % ‘7453 050 {J:][ggq. E ; }434 ggg The ‘Stereo 20’ amplfier is mounted, ready wired and tested
UIC06 =8x 7400 0-50 UIC34=12x 7464 050 TIC98 =5 x 7495 0-50 on o one-plece chassls measuring 20 em x 14 em x 55 em
UICo X 7407 0-50 UICB0 =12 X 7480 080 UICH6 5 x 7496 0-50 This compact unit comes complete with on/off switch, volume
UIC10=12x 7410 0-50 U1CT0=8x 7470 0:50 VICI00=5x 74100 050 control. balance, base and treble controls. Attractively .privnted
UIC13=8x 7413 050 TVICT2=8x 7472 050 UICI21 =5 x 74121 0-50 front panel and matching control knobs. The 'Stereo 2'0 ha:
CIC20=12 x 7420 050 TICT3=8x7473 050 VIC141 =3 x 74141 0-50 been designed to fit into most turntable plinths withou
U1C30 =12 x 7430 050 LICT4=8X 7474 050 TIC151 =5 x 74151 0-50 interfering with the mechanism or, alternatively, into a sep-
UIC40:=12 x 7440 050 CI1CT5--8x 7473 0-50 UIC1E4 =86 x 74154 050 arate cabinet. o vV Into 1M
CICHl =8 x 7441 0-50 11076 -8 x 7476 0°50 VIC193 -6 = 74193 0-80 Output power 20w peak Input 1 (Cer.) 300mY iny
UIC42 =5 X 7442 050 U1C80 =5 X 7480 050 UIC198 =35 x 74199 050 Freq. res. 28Hz-25k Hz Input 2 (Aux,) 4mV into 30K
UIC43 =0 X 7448 050 UICB1 =5 x 7481 0-50 Harmonle distortion Bass control 41248 at 60Hz
UICH =B X 7444 0-50 UIC82=5 x 7482 050 UICXY =25 Assorted 74’ 1-50 typleally 0-25% at 1 watt  Treble con, £14dB at 14kHz
UiC45 =5 x T448 0-50 VICBE =D x 7483 0-50
Packs cannot be split, but 25 assorted pleces (our mix) ls avallable as PAK UIC X1. £1 2 25 free p- & p-
NEW COMPONENT PAK BARGAINS LINEAR I.C/—FULL SPEC. 2
Price
Pack Type No. 1-24  25-89 100 up
No. Qty. Desoription Price § BE 201C B1.201C 83p 53p 4bp 0
C 1 250 Resistors mixed values approx. vount by weiaht . . 0-50 §¥ Zg};‘é giiglg((:; ggp ggp :gp
C 2 200 Capacitors mixed values approx. eount by welght 050 g %02r_7270'2 63: “: 403 R . a
C 3 50 Precislon Resistors 195, mixed values .. 050 ] BP 70972709 3ey 34y aop | E@ch Kit contains two @
4 75 }th W Resistors mixed preferred value b 0-50 | BP 709P--uA709C  36p gu 30p | Amplifier Modules, 3 (Y}
M1 Pl rite . — 10 44 "
€4 3 Tuning o, S Vi CoomlBiea. @ I |watts RMS, two loud- @
c7 I Pack Wire 30 metres assorted colours B o . . . 050 3576‘;}; -f‘(;(l]ao ;gg gg: ggg Speakersr 15 Oth, the
g g ™ Llarrs . 050 f TAA 283— 50 &0 i |pre-amplifier, transformer, power supply
9 ¥ Miero Rwltches . . ' .. 050 | TAA 203— 90p  76p Y0P and other accessories,
Clu 15 Assorted Pots & Pre.Seta . 0-50 | TAA 350 v, 158 s |module, front el by-stage instruc-
cn 5 Jack Bovkets 3 x 3-3mm 2 X Btaudard switeh Types . 0-30 8.G.5. EA1000 £2-63 as well as an illustrated stage-by-stag
N v g H H
:1}3 4)3 E‘&i:g?—:;i:";:j ;)rslerw:d types mived values . . 080} ROCK BOTTOM PRICES tion booqut designed ONLY
o Cp g e oy g W : 050 k) ©OGIC DTL 930 Series I.C's for the beginner.
Cl4 1 Pack assorted Hardware—Nnta'Bolte, Grommets ete. = ’ 0-50 § Type Price o . f 1 .
Cly 4 Maine Toggle Bwitehes, 2 Amp D/P . . . 050§ No, 1-24  925-99 100 up Further deta”s avall-
Cl§ 20 Assorted Tag Strips & Panels ) I 0-50 | BP9 12p  1ip 10p fable on request. FREE p. & p.
CIT 10 Assorted Control Knobr . . . .. 050§ Brose 13p 12p 11p
IR 4 Rotary Wave Change Rwitches . 0-50 g}:ggg igp igp Hp Al prices qua(e}l.m new gence Giro No. 388-2006
Cly 4 Relays 6-—24V Operating . B . = . 050 BP936 13: 1211; 11: Please sénd all orders direct to warehouse and despatch department
20 4 Mheets Copper Laminate npprox. 107 X 7 B .. 050 | BPU44 139 12p 1lp -
Pleage add 10p post and packing on all component packs. plus i fuither 10p o pack Nos. C1, § BP443 26p 24p 22p
o o
PY4E P P P
+ WICROLOGIC CIRCUITS DUAL-IN-LINE  IC%. TWO  Ranges | BPO5L 85p  80p  Bbp
Pri h PROFEBBIONAL, & NEW LOW COST. | BPos2 12p 11p lop
12 4“°_35°}§fg o PROF. TYPE No. 1-24 ' 25-69 100 up. | BP9093 4q0p 88p  35p
Epoxy TO-3 case uLdoy e ;:“ 14 pin type é}:p ;?ZD go‘r“’ BRO0GS :g" gg" gg’ F b
Bufter 35p 33p 27 URLON P =P P m:%)?' 4 P 4 35p *}(, l” Yat
uLhIS Wl 217D gact e 33 2D Low COST Nov Betioes nay be iten tuastrug.lify Fror P . BOX 6’ A RE HER TS
e 1p-tlop 50p a7 45p BPH 14 15p 13p 11p quantity price. Larger juantity prices Postage and packing add 10p. Overseas add extrafor aicmail.
Data ind Clrcuits Bookiet for 108 Price 7p. BPS 1§ 18p 14p 12p on appllcatlon (DTL 930 Series only). e Minimum order 50p. Cash with or der please.

Guaranteed Satisfaction or Money Back
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HENRYS -Your complere Semi-Conduclor Stere!

(As featured in '‘Practical Wireless''
BUILD - i i CATALOGUE
THE : IN ELECTRONICS? LATEST EDITION!
i ’ !
R . - ¢ THIS IS A MUST! Fully detailed and illus-
4 . . trated covering every
20 + 20 WATT INTEGRATED me  Gspect  of  Electronics—
g > pl;JS dtata, %r%%tssan?‘
information. , toc!
I.C. STEREO AMPLIFIER HENRY'S BRI Hs
RADIO LTD. and Fully Guaranteed.
with com- &3 Post
* FREE TEAK CABINE plete kits! PRICE 55p Paid
o (40p FOR CALLERS)
FEATURES. New slim design with 6 - IC's, IC
Sockets, 10 sllicon transistors, 4 rectifiers, 2 zeners. - : PLUS 1
Special Gardeners low field slim line transformer. SPECIAL < F.s 4
Fibre glass PC panel. Complete chassis work. A ", FIVE 1 Op
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES KIT PRICE t
—DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE, * SLI VOUCHERS
RELIABILITY AND EASE OF CONSTRUCTION. P&P DESIGN WITH
FACILITIES. Onioff switch indicator, headphone  socket, £28-5 45 Overall o ERRTRIM For use with purchases
separate trebie, bass, volume and balance controls, scratch an e o o
rumble filters, monofstereo switch, Input selector; Mag. P.U. p 14; x 6" x 2" high SSeRdLBtgh;?x;LaEddvrveSSv-HEoNRvos RADIO LTD. (Dept WW)
Radio Tuner, Aux. Can be altered for Mic, Tape, Tape-head, etc. COMPLETE WITH FREE TEAK CABINE At AY, LONDON, E.C.1.—for catalogue by
(Parts list Ref. 20 on request). Constructional details (ref no 21) 30p. Designer approved kits distributed by Henary's Rad:o Ld. postonly. ather mail to ‘303" and callers to ‘404’ see below.
BUILD THIS VHF FM TUNER
INTEGRATED CIRCUITS 5, IRANSISTORS 200 icis ‘3AND TRIACS
. . WIDTH NTED H H STUD WITH ACCESSORIES
Why buy alternatives when you can buy the genuine ,/:AISI:E)LQ:I'YERECEPRODUCTION MONO Type \I/=o|lls P1rlt1:$
article from us at competitive prices from stock? A popular VHF FM Tuser for quality { 3 AMP RANGE
= and reception of mono and stereo. N i SC35A 100 75p
. on 2 There is no doubt about it—VHF FM E‘_ S SC358 200 79p
uted v glves the REAL sound. All parts sold T SC35D 400 85p
& separately. Free Leaflet No. 3 & 7. 6 AMP RANGE (TO48)
TOTAL £6-97, p.p. 20p. Decoder Kit £5:97. Sca0a 100 85p
Tunlng meter umt £1:75, SC40B 200 90p
Ma:ns unit gopl_ll_onal) Mzdgl PSQOO:szsdlzz 2%522 B 20 28400 400 £|-00
ains unit for Tuner an ecoder 3. osl p.
BRANDED FROM TEXAS I.T.T. FAIRCHILD 1SOCAMP RANGE(Tom
q " ; 45A
2/24 25/9Y / 2 1 i : : i S
12611: 121,§; 2.,1,3; &"%SM lélo'l’ 12]/8; 201/3: Type 111 12/24 25/99 PA-Disco-Lighting GO 06 §c453 383 2:'25
20p 18p 16p | BNT453 20p 18p 16p | SN74150 £3-35 £2:95 £215 § PA-DISCO-LIGHTING 6‘ sg:geo 400 :
20p 18p 16p|9N7454  20p 18p 18p [ 8N74151 £1-30 85p 90p Ml UK's Largest Range—write 60 T AN GE (Toaa) '«T
20p 18p 16p | SNT460 20p 18p 18p | 8N74153 £1-35 £1-27 £1-20 @ phone or call in. Details and mm Sc A
20p 18p 16p | BN7470 30p 27p 25p | 8N74154 £2:00 £1-75 £1-65 § demonstrations on request. chgé 300 '.35
20p 18p 18p | BNT472 30p 27p 25p | 3N74156 £1-55 £1-47 £1:35 § DJ30L 3 Channel sound to light unit, 3kw. £29-75. 26200 400 f:,_ss b
30p 27p 25p | 8NT478 40p 37p 35p | BN74156 £1-55 £1-47 £1-35 DJ40L 3 Channei Mic. (Buiit-tn) to light, 3kw, £38-75. SCa0E 500 £1-85
30p 27p  25p | SNT474 40p 37p 35D | BN74167 £1:80 £1:70 £150 § DJ70S 70 watt DIsco amp/mixr £49-95, Diac Da2 25 3
20p 19p 18p | 8N7475 56p 52p B0p | SN74160 £2-80 £2-40 £2-25 DISCOAMP 100 watt amp./mixer, £67-95. TRIACS — P
45p 42p 35p | SN7476 45p 42p 39p | BN74161 £2-80 £2-40 £2-25 B DJ105S 30 watt Disco amp./mixer, £32°75. Additional Types
20p 18p 16p | BN7480 80p 75p 67p | 8Nv4162 £3-40 £3-25 £2-70 @ Anti-Feedback Quality Mic., £1150. 10430 (TYIS’G) a5,
23p 92p 20p | §N7481 £1-25 £1'15 £1-10 | 8N74163 £3-40 £3-25 £2-70 § DJ500 50 watt PA Amplifier, £44-00. 40689 (Plasluc) Bt Og 15Amp
42p 40p  35p | BN7482 87p 80p 70p [ BN7:164 £2-75 £2:30 £2-10 B GROUP 300 150 watt rms ‘Group'' Valve Amplifier, £86-00. AR B 400 T048
30p 27p 25p | 8N7483 £1-00 90p 85p | BN74160 £4-00 £3-50 2300 B £/BRE OPTICS LIGHTING. MICS. EFFECTS. PROJECTORS.
30p 27p 25p | BNT4B4 90p 85p 80p [ 8N74166 £4-00 £3:50 £3-00 B SPOTS. DIMMERS—STANDS. MIXERS. SPEAKERS. new BRIDGE RECTIFIERS
30p 27p 25p S'\‘74Bb 45p 4lp 38p | SN74167 £625 £5-80 £5-10 Everything for PA—| Disco Lighting.
20p 18p 18p 490 75p 70p  85p | BN74170 £4-10 £3-55 £3-05 B FREE Stock List Ref. 18. SMALL SIZE AND LOW COST
48p 44p 40p S\'ABJA\ £l 00 95p 90p | BN74174 £2:00 £1-75 £1-30 ® PORTABLE DISCOS—DETAILS ON REQUEST. Type Volis Price
48p 4dp  d0p | BNT492 75p 70p 65p | 8NT4175 2135 £1-27 £1'15 § e CREDIT TERMS FOR CALLERS. P.LV. 1-1
@ o mum fm ool AR A T AL
42p 39p  35p | SNT404 80p 75p 70p | 8NT4IT q q q p
30p 45p 42p | mN7495 80D 75p  70p | BNT4180 £155 £130 4120 SINCLAIR PROJECT 60 MODULES BO5/10 100 25p 3
20p 18p 16p | SN7496 £1:00 97p 95p | 8NT74181 £7-00 26-00 £5-50 —SAVE POUNDS! ONE AMP IxiH
42p 39p  35p | BN7497 : : g i i q M = WP TUBULAR w
70p 0(1)1: 43;: sgnwo 23¢ £3-57; 250 £4-37 VJ . gmg 1?)?) ggp f
GN7437  66p  60p 50p [ SN7il04 8999 Qm— . |
Bhe o) o ey ST ras e 3 s g e
8N7440 0p 18p p | SN74107 973 d p !
SNTH41AN 75p 72 70p | BNi411u PZ6  £637; PACKAGE DEALS ONE AMP (G.1.)
BN7442 75p  7%p  70p | SN74118 Post 25p TUBULAR -
8N74ds  £100 95p 90p | SNT4LI9 Transformer for P28 £2:95 2x230, Stereo 60, PZ5 £15'95 W005 50 30p
SN7445  £2.00 £1'75 £1-60 | SN74121 Active Filter Unit £4-45 2x230, Stereo 60, PZ6 £18:00 Wo1 100 35p
SN7446  £2:00 £1-75 £1-80 | SN74122 Stereo FM Tuner £16-95 2x250, Stereo 60, P28 £20:25 W02 200 40p
8N7447  £1-75 £1-80 £1-45 | SNT4193 1C12 £1:80; Q16's £15 pr. Transformer for P28 £2-95 W06 600 45p |
8N7448 £175 £1-60 £1-45 | 8X74141 €1 p 90p i Post etc. 20p per Item. PROJECT 605 KIT £19:95 TWO AMPS [* K
HNT450 20p 18p 18p | 8N71145 £1°50 £1-30 £1-30 | 8N74199 £4-80 £370 £3-35 THXALX 3 i
PRICES OF 7400 8ERIES ARE CALCULATED ON Ti{E IC BOCKETS MINIATURE AMPLIFIER ZENER gg/?go 138 :500 3
TOTAL NUMBER ORDERED REGARDLESS OF Ml\. 18 lead 17p 5 transistor. 300mW ofp. Fitted volume 52/200 200 45p
LARGER QUANTITY PRICES PHONE 01.402 48 14 lead 15p and sensitivity control, 9 volt operated. DIODES 521500 600 sop
TEXAS HANDBOOK No. 21.C. 700 PAGES DATA ﬁo;- POST 20p. 8 lead 15p £1:75 each PJP 15p. 5291000 o w: |
OO IS 2 FOUR AMPS
dusta 7 SEG & NIXIE TUBES uatnel FHXiLX 3
;rEEg;r PE?:JPIPTSENT‘ Seizction) (Post 15p per 1 to 6) SILICON SL4030D PLESSEY B2y i \f‘:"agz‘;"ge BA;OO 100 60p
2 ocket Pencll Signal Injecior £1: XN3, XN13, GN6 0-9 side view B4/200 200 65p
SE500  Pocket Pencil Signal Tracer £1°50 § with data. 85p. RECTIFIERS 3 WATT R.M.S. I.C. 3-15")-33 Vr?“ B4/400 400 708 | ”
THL33D Robust 2K/Volt £455. GNP-7, GNP-8 0-9 side view WIRE ENDED Complete with 8 page Data 25‘3;“ S B4/600 600 75p [
With case £4-95 with decimal points and data, PLASTIC Booklet and Circuits £1-50. 100+ o B4/800 800 £1-00 i
TE15 Grid Dip Meter 440 KHz-280 mHz § 95p, Type P.I.V. 1-11 § (p.C. Board Stereo 60p; Heat 5004 6.4 SIX AMPS | 1
£13:45 3015F 7 seg. £2 each, £7 per 4 § 1 @amp minlature Sink 14p). A i p THXIL X il
500 30 K/V Multimeter £9-25 with data, INGOO1 50 6o B o\ Sinclair IC12 £180. nyoneios: B6/100 100 70p
With leather case £10-50 12 and 24 hour clock circuits. f§ IN4002 100 7p 5 —_— B6/200 200 5p
200H 20 K/V Multimeter £4-20. Ref. No. 31 15p. IN4003 200 8p § THY013P—20 watt Power Amp 13 watt 5% B6/400 400 90p
With case £9-50 fys0s 30 'g: Module £457. Wire Ends’ B6/600 600 £1-00
AF105 50 K/V Multimeter £8-50. ULTRASONIC " .
With case £9-50 TRANSDUCERS INARG 800 f2p § THWOUPIC Preame £1:50. e e SILICON CONTROLLED
U4341 ACIDC Multimeter with transistor § Operate at 40kc/s up to 100 § /N4007 1000 15p Data/Clrcuits for above 6.8-100 Volts
tester. Steel case £10'50 yds. lIdeal remote switching . No. 42 10p. .209 each RECTIFIERS
TE20D RF Generator 120KHz-500MHz £15-95 § and signalling. Complete with 1PE g&ln msl‘?lﬂ'uare 254 18p Type Volts Price
arr, 35p data and circuits L‘ p 1004+ 16p PV, 111 |11
TEZD  Audio Generator 20Hz-200KHz £17:50 § PRICE PER PAIR £590. Post § PL4002 100  9p 5004+ 12p ONE AMP |
Carr. 35p 10p. PLacos 200 1% % EREE TN T CRS 1/05 50  25p
C15 3 Pulse Scope 10Mz-10mHz £39:00 PLi04 400 10p CRS1/10 100  30p ‘ i
Carr. 50p QUALITY SLIDER Pnggg ggg :gp Stock List —————— f§ CRS1/20 200 30p |
TE65 Valve Voltmetev 28 ranges £17:50 CONTROLS PL4007 1000 '6" Ref. No. 2 Watt 5% CRS 1/40 400 35p
40p 60mm stroke singles and — PE 36 Re Plastic CRS 1/60 600 _ 45p
AbLL NOMBREX MODELS IN STOCK ganged. Complete with knobs. vised 2EZ Range THREE AMP (TO48)
ST e ssnmeemmenl 5\ 0" 10k, 25kC2,  100KS, Requs 6.8:33 Volts CRS 3/05 50 0p J
MW /LW 250k€2, 500kS2. 1 meg. Log and LINEAR larly 25p each. CRS 3/10 100 30p !
$BANDSPREAD" TUNER Lin. 40p each, 10k, 25k CRS 3/20 200 3p  {Am
PORTABLE ML3 — Superhet R 50k©2, 100k ©2, 250k2, Log and 0/P AMPS - CRS 3/40 400  45p P
X MW/LW radio @ tin ganged. 60p each. ( / ) 3 Watt Plastic CRS 3/60 _ 600 55p To5
To build MWILW Super- | Tuner to buiid 702C TO5 75 Wire Ends 5% FIVE AMP (TO66)
";‘“P“’,::oé‘jl‘gg Mullard | SiM _ Tuning, MARRIOT TAPE HEADS § 709C 7009 35 TRANSISTORS. IC's. 3EZ Range CRS 5/400 400 _ 60p
ofp. Fibre glass cabinot, Mullard Module CK MONO 709C D.LL.  35p OIODES.  TRIACS. All voltages SEVEN AMP (TO4B) :
N parts £798. pogp | ot or2TRACK STEREOQ 1230 TO9 £1-00 BRIDGES. SCR's ZENERS. 6.8-100 Volts. CRS 7/100 100  60p
o ':g"‘t 22 ALL PARTS 17" High impedance  £2:00 § 723C D.1.L.  95p LDRS. 30p each. CRS 7/200 200  65p ;
pgoanen Pe“”’) £4°85. P. & P. § *18" Med. Impedance  £2-00 Tasc (TO%6) £450 This advert. contalns just a ——  § CRS7/400 400  0p
e pon e Lo Ime e £330 B IHCT0S 52 § smal ‘seleciion of e thou- § 10 wa s § SROALR e O
rase Heads for above 74 Job P h
AL PARTSASOLD SEFARATELY, 632 rack - mono—High § 747C TOBs '£1-1g | 32nds of devices kent in stock. Mounting 5% SCR16/100 100  65p  °
Impedance £175 § 247C DAL, £1-10 § Sond for Stock List Today! All voltages SCR16/200 200  70p 3 Amp
VISIT OUR NEW ELECTRONICS 11437 D Quantity  prices Phone: 6.8-100 Volts. SCR 16)400 400 80
43" Erase Head for above § 72741P D.L.L. 60p N nq.402 4391 P "
STORE 404-406 Edgware Road W2. & 15p. 72748P D.I.L. 60p E 40p each. SCR16/600 600 £1:00 104

MAIL ORDER DEPT: 303 FDGWARE ROAD, LONDON, W.2:

BAP'O RETAIL SHOP: 404-406 EDG WARE ROAD. (01-402 8381)

; LIMITED Open 6 days a week 9 am—6 pm Monday to Saturday
# HI-FI CENTRE 354-356 EDGWARE ROAD, W.2.01-402 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 w:

4 pole, 3 way—2 pole, 4 way—3 pole, 4 w

2 pole, 6 way, 1 pole, 12 way. All at 20p

eaeh; ten for £1-80, vour assortment.

TOGGLESWITCHES
Metal, all standard types with metal doily
240v. 3 amp: 8b. 8T 15p 8P, DT, 20p DP,
ST 20p DP. DT. 25p less 109, for ten of
same type.

ROCKER SWITCH

14 amp self-fixing into an oblong hole.
Size approximately lin, x §in., 8p each.
10 for 72p.

SLIDE SWITCHES

8lide 8witch. 2 pole change over pane |mounting
by two 6 BA screws. Bize approx. 17 4" rated
250v lawp. 7p each, 10 for 63p.

Ditio us above but for printed circuit 8p vach.
10 for 54p,

Sub Miniature Slide Switch. DPDT 1% (1"
approx.) between fixing centres. 12p each or
10 for £1-08.
DOUBLE LEAF CONTACT

- Very slight pressure closes both
contacts. 7p cach. 10 for 63p

Plastic push-rod suitable for aperating.

s

5p each. 45p for 1O
LIGHT CELL

Almozt  zero  resistant  in o sunlight
invreases to 10 K. Ohins in dark or duil
tight. epoxy resin sealed. Size approx.
1 in. dis. by 1 in. thick. Rated at 500
MW. wire ended. 55p. Ruit most circuits.

PAPST MOTORS

Est. 1/20th h.p. Made for 110-720
volt working. but two of these
work ideally together off our
standard 240 volt mains. A really
beautiful motor. extremely qguiet
running and reversible. £1-50 each.
Postage oue 238p, two 33p. 230 V.
model

CENTRIFUGAL BLOWER

Minjature 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. 43" x
43" X 47. When mounted by its flange air is blown into the
equipment but to suck air out mount it irom the centre using
a clamp, ideal for cooling electrical equipment, or fitting into
a cooker hood, film drying cabinet or jor removing flux smoke
when soldering etc., etc. A real bargain at £1-85

MULLARD LF. MODULE

This is a fully screencd intermediate frequency moduje for
amplification and letection of f.m. signals at 10-7MHz and
a.m. signals at 470k Hz. The first stage is used asan i.f, .unp]mer
for f.m. and a sel-oscillating mixer for a.m. operation, in con-

junction. with un external oscillator coil.

100 for £62.50. With connection dig.

TANGENTIAL HEATER UNIT

‘fhis heater unit is the very latest type, most
etticient. and quiet running. Is as fitted in
Hoover and blower heaters costing £15 and
more. We have a few only Comprises motor,
inmpeller, 2kW. element and 1k W. element allowing
switching 1, 2 and 3kW. and with thermal safety

cut-out. Can be fitted mto any metal line case or cabinet. Ouly
needs control switch. £3-50. 2kW. Model as above except 2k W. £2-50

Duu 't nuiss this. Contrcll Smf,ch 35p. P. & P. {0p.

COMPUTER TAPE

85p each, 10 for £7-85.

ELECTRIC TIME SWITCH
Made hy Nmiths these are A.C. mains operated.
CLOCKWORK. 1deal for mounting on rack or sheis or can
be built inte box with 13A socket. 2 completely adjustable
time periods per 24 hours, 5 amp changeover contacts will
switeh circuit on or oft during thesc periods.
and ins., 23p. Additional time contacts 50p pair.

2.400it. of the Best Magnetic Tape money ¢can buy-——ugers claim good resulte
with Video and sound. lin. wide £1-00 plus 33p post and ingurance. with
cassette. Jin. wide £1-00 plus 20p post and insnrance with cassette. §in
wide 85p lus 25p post and insurance with cassette. Spare spools and

cassettes—1lin. 75p, $in. 75p each plus 20p post and insurance.

THIS MONTH'S SNIP

LUMINOUS CORD SWITCHES

Double pole with neon let into side so tuminous
in dark. Ideal for dark room light or for use
with waterproof element—new plastic case.
25p 10 for £2-25 3 heat model 38p 10 for
£3-42.

—E=—"—>—  REED SWITCHES

Ulase encased. switches operated 1y external magnet—gold
welded contacts. We cin now offer 3 types:

Miniature. 1”7 long X approximately 4" diameter. Will tuake
and break up to A up to 500V, Price 18p each, £1-20 doz.
Standard. 2" long x -%” diameter. This will break currents
of up to 1A, voltage up to 250\ Price 10p each. 90p per
dozen.

Flat. Flat type. 27 Jong, just over 337 thick. lattened out, so
that it can be fitted into a smalter space or a lurger qummt)
may be packed into n sqnare golenoid. Rating 1A 200\
Price 30p each, £3 per dozen,

Small ceramic magnets to operate these vevd switches 9p
cach, 90p dozen.

Dry Reed Relays. Bolenoids on moulded bhobbins within
magnetic shielde—printed cireuit or panel mounting.

Ref.  Coil Resistance Reed Suilches Price
71005 2K 1 norinally open 25p
21916 5K ( normally open,

1 normally closed T5p
05003 1 normally open 25p

62040 1500 & 300 ohma 1 normally open 35p

DRILL CONTROLLER
New 1kW model.
Eleetronically changes apeed
from approvimately 10 revs.
to maximum. Full power at aii
speeds by tinger-tip control.
Kit includes all parts, case,
everything and full insiruc-
tions £1-50, plus 13p post and
insurance. Made up model also
available £2-85 plus 13p p. & p

BAKELITE INSTRUMENT

CASE
Size appiox. 63X 337x2" deep with
brass inseris in four corners and bakelite
panel, Thisis a very strong case suitable
to house instruments and special rigs, ete.

Price 45p each.

I5A ELECTRICAL PROGRAMMER
Learn i yowr aleep:
Have radio playving and
hettle  hoiling  as  you
avwake —switeh on  lights
to ward off intruders  have
warm  house to  come
home to. All these and
many other things you
can do if yon invest in an
electrical programmnier.
Clock by faunous maker with 15 wnp. onfoff switch, Switeh
vn time can be set auywhere to stay ou up to 6 hours.
Independent 60 minute memory jogger. A beautiful unit.
Price £1-95 20p p. & p. or with glase front chrome
vezel 7bp extra,

o
WATERPROOF HEATING
ELEMENT
26 vards length 70W. Self.regulating
temperature controt. 50p post iree.

0-8 AMMETER
2 in, square full vision for (ush munui-
ing. Moving iron instrument. Ideal for
churger. Price 80p each. 10 jor £5-40.
HIGH ACCURACY
THERMOSTAT
Uses ditferential comparator 1.C. with theruaistor
as prohe. Designer claims temperature control
to within 1/7th of a degree. Complete kit with
power pack £5-50.
TREASURE TRACER
Comaplete Kit (except wooden baltens) to
muke the -metal detector as the cireuit in

\_ Practical Wireless August issue. £2-95
2= plus 20p post and insurance.

NUMICATOR TUBES

For digital instruments, counters, {imers

clocks, etc. Hi-vac XN. 3. Price 99p each
10 for £9.

MULLARD 4 WATT AMPLIFIER EP 9000

at typical listening level g less than 29,.

Don’t miss this—it's one of our best bhargaine ever.

Buitable for mono or stereo systems. Its output approx. 4w. apeech or music into
a 12-15 ohmi speaker. Power requirements 24 volts 10 watts.

Harmonic distortion

Frequency response at typicid listening
level 80hz. to 16khz., totally enelosed in moulded case xize 3} % 2§ X I}in. with
serew terminal eonneetions—a fantastic bargain at only £1-45 while siocks last.

FREE DO-IT-YOURSELF STEREO HANDBOOK

NOT

£2:50 post

ERGOTROL UNITS

These unite made hy the Mullard Group are for
operating and controlling d.c. Motors and eguip-
ment, from A.C. mains.

Thyriators are used and these supply a variahle
d.¢. resulting in niotur speed control and operating
cificiency far superior to most other methxis.

The units are comtained in wall mounting
eabinets with iront control panel on which are
fuses—push buttons tor onfoff and the variable
thrysistor firing contrul.

+ models are availahle—all are brand new in
1nakers cagen:

Model 2410 for up to 5 amps £17-50

Model 2411 for up te 10 amps  £27-50

MULLARD THYRISTOR
TRIGGER MODULE

This produces pulses for phase control trigyering. it has two
isolated out-puts. 8o one thyristor or two thyTistors (in separate
arms of bridge) may he controlled by one module. The timing
eireuit is synchronised to the mains freiquency and control is hy
an external variahle resistor or from a voltage or current source.
Provigion i= made for feedback where automatic control ig
required. Price £4-50 each or 10 for £40-00.

EKlegantly styled and e..cased i
plastic windows, thermomete
below. Size approx. 3-8” x 3

£11-25

warm house without i

RADIO STETHOSCOPE

switel on time of your electric fires. ete..
time or you can use the switch to give a boost on period of up to
3 hours. Equally suitable to control
probahly around t5. Npecial snip price £1-50. Post and ins. 23p.

THERMOSTAT WITH THERMOMETER
de by Honeywell for normal air iemperatures +07-80°F.
5°C.). This is 2 precision instrument with a differential which
can be adiusted to better than 1-5°F. A mereury switch breakson
temp. rise—the switch is operated by coiled bi-metal element and
an adiustable heater is incorporated for heat anticipation.
an ivory plagtic ease with clear
bove and switch setting scale
1-4* deep. Can be mounted
on conduit hox or directly on wall. Price £1-25 each or 10 for

HORSTMANN “TIiME & SET” SWITCH

(A 30 Amp Switch.) Just the thing if you want to come home to a
costing you a fortunme. You can deliy ihe
up to 14 hours from setting

processing. Reguilar price

©,

Easiest way to fault find traces signal from acrial to spraker—when
signal stops you've found the fault. Use it on Radio, TV, amplifier,
anything—complete kit comprises two apecial transistors and all parts

ineluding probe tube wnd crystal earpiece. £2  twin
stethoset instead of earpiece 75p extra—post and
ins. 20p.

DISTRIBUTION PANELS

Just what vou need ior work bench or lab. 4 X 13 amp
sockels in metal box Lo take standard 13 ‘I.mY fused

plugs and onfoff ewitch with neon warning light. Supplied coraplete with 7 feet of heavy
cubie, Wired up ready to work, £2-25 less plug; plus25p P. & P.

All in module form,

Model th

A

oo )

BN

MULLARD AUDIO AMPLIFIERS
cach ready huilt complete with heat
sinks and connection tags. data supplied.
500mW power vutput 85p.

Model 1172 750mW power output 85p.

Model EPY000 4 watt power output. £1-45.
LP9001 twin vhinnel or stereo pre amp. £1 80,
109, discount if 10 or more ordered.
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ITEMS

NEW THIS MONTH

CAR PANEL SWITCH. Our Ref. No. 801. Arco made.
Has long ilat 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. 803. Again a tat
ended toggle. Made by Arrow. A 3 position double pole
change over switch centre off for auto aerials, reversing
motors ete. 30p each
3 PIN PLUG AND SOCKET Our Ref. No. PSOL. Flat
ping, American style rated st 10A. 2560v. Socket panel
mounting. Plug is white and intended for ttex. Userul 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. PSO2.
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 clovk mechanisms. Price £1 cach or
10 for £9.
LIGHT DIMMERS. We regret that through increased costs
our | KW. muodel has now to be increased to £2-95.
LIGHT DIMMER BOX. Another feature we can supply
is box and 13 amp socket. This makes dinuner suitable
for control of portable lights and equiprnent. This price
is 45p extra.
TAPE HEADS. Ve are gradually obtaining more intorma-
tion about the Truvox tape heads we have, we are told
that these have been wound in a very ingenious way &o
that winding miay be coupled either in parailel or in series
depending whether high or low impedance i8 reguired.
We also have matehing erase heads and now ofier these
in pairs. | record and 1 erase head. Price of the ¥ track
45p per pair. 4 track 75p per pair. Pair mounted on plate
45p extra.
13 AMP JUNCTION BOXES. Made to take 7029 cables
80 ideal for ring maina. Price 8p each or 10 for 72p.
PORCELAIN FUSE AND CARRIER. 20A. 250v. MEM
Rei. No. 15LBB ISLR1IW. Make vour own fuse board.
Price 20p per pair.
AUTO TRANSFORMER. Primary 220-240v. Hecondary
110-120v. Well tmilt and varnish impregnated. 250 watt
intermittant rating. 150w. contimious rating. Size approx.
3% x i X 3in. £1 plus 20p post and insurance.
30KV EHT UNIT. This unit ia self contained and on wheels.
1t stands approx. 6ft. high and 3ft. square. On the iront
penel is a Variac. Voltmeter, a 60 second Timer as well au
tne normal overload trip onjotf switeh and cut outs ete.
The transforner itself is oil filled and rated at 7 kVia 30 kV.
The Variac is in the primary so all voltages up to 35kV
are available. We believe the normal use for such a unit
would be a hreakdown and flash tester. 1 only-—not new
but in good order. Price £150 carringe extra at cosu.
INSTANT START UNITS. For 2it. tubes. Philip's or Smart
& Brown iu a tray complete with tube clips and tube ends.
Price £1-50 each or 10 for £13-50.
SPLIT MOTOR. 200-250v. Induction Motor. driving a
carter gear box with 1liin. of output drive shait running
at 5 revs. per minute. Iutended for roasting chickcus.
also suitahle for driving modelz: windmills. coloured dise
tighting eflect, etc., ete. £1'85 plus 20p post and insurance.
WIRE ENDED FUSES. Uscinl where vou want a quiek
. Rated 2A. 250v. These are about the size
of a resistor. Price 5p each.
PANEL NEON INDICATOR, ¢tur Rei. No. P101. Oblong
type, seli-fixing in oblong hole. suitable for 200/250v.
Price 13p each.
THERMOSTAT WITH PROBE. Qur Rei. No. THO1l. Made
Ly Ranco. Range 0-107°C. 18A. 250v. switch. Joined to a
10in. probe by approx. 40in. of eapillary tubing. 1 hole
fixing. Normal coutrol spindie, 85p each.
THERMOSTAT WITH PROBE. Our Ref. No. THO2. Ae
THOL but the range is 0-120°C. and the capillary tubc is
approx. 46in. long. Price 95p each.
FLUORESCENT TUBES. Standard types—Bi pin enda,
ideal pelimet lighting as well as for stamdard replace-
ments - 18in. 15 watt. 24in. 40 wati, 36in. 40 walt, 3%4in.
10 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. tauel mounting unit measuring
approx. 34 X | X liin. deep. 8ize of the display aperture
ig appron. 1} x lin. Light up to 0-9. equipment. hut
unused and in perfect order. Price £1 each.
DIGITAL SWITCHES. Small type S.T.C. number 8W21/
630CAA. These arc » snap in fit bole approx. 11 X hin.
Knob engraved 0-9. Gold piated contacts | pole 10 way.
Thumb wheel operation. These are designed so that they
may be stacked in rows. Price 75p each.
6 DIGIT COUNTER. Uperated by 240v. A.C. mains through
resigtor or direct from 115v. A.C. or from 80v. D.C. Made
by Veeder-Root of America. Metu]l encased for suriace
mounting. Hize approx. 31 X 14 x 23in. Price £1 each.
10 for £9.
COLOURED 13 AMP SOCKETS. Staudard Flush mounting
available in the following ecoloura:— Yellow. green, grey
and red. These are a good guality socket with porcelain
interior made by Ward and Coldstone. Usefnl on control
pancls. Price 20p each, 10 ior £1-90.
THROAT MICROPHONES. hyuamic type. Made for govern
ment contract. Many wseg: i.e. motor cyelists talking to
pillion passengers, under guitar strings. Vibwation ampli-
iere ete.. ete. Price 30p each, 10 for 2-70p.
REED SWITCH COILS. These are solenoids wound on
moulded formers of the correct shape and dimensions to
take standard reed switches. They have printed circuit
board mounting. Six types available:
RC! takes 1 reed Opcrates 19-15v. 600 ohma. 30p.
RC? takes 2 recils — Operates 10-15v. 180 chms. 25p.
RC: takes | reed-—Operates 15-30v. LK ohms. 32p.
RC4 takes 2 recds—Operates 15-30v. 300 ohms. 45p.
RCSH takes 1 reed—Operates 45-70v. 6300 ohmas. 35p.
ROH takes 2 reeds  Operates 45-70v. 3500 ohms. 40p.
Standard ncl wltches available 10p each or 10 for 90p
100 for £8-5
MINIATURE ROCKER SWITCH. Our Rei. RS01. 16 amp.
240v. Self-fixing intu hole size approx. lin. X #in. by famous
French nuker Russemburgh. Price 10p each.
ROCKEFR SWITCH. Our Rei. R302. 13 amp. scli fixing
mto hole approx. lin. X ain '\I‘ule by the Carr Fastener
Co. Verv reliable. Price 8p
PHOTO TRANSISTOR. OCPAO ideal for burglar alarms
and similar applications. Price 65p each.
EXIT SIGNS, Oue of our customers hag pointed out how
easily our hox signe can be converted to exit sixus, These
are illuminated having a 20w, flnorescent lanp with aseo-
ciated control gear. The front is very thick. clear plastic.
Directly onto this you can stick down the letiers available
at miost stationers. 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 din. wide X Bin. deep. Solidly
made from sheet steel and hamrmer finished in enamel.
Price £3-50 + 50p carriage per 200 miles,
MUTUAL INDUCTANCE COIL. laboratary type. M
0-001H. Inductance of coila 0 00221 and 0 0021H. Coil
resistance 053 ohwws and (- :)l ohine respectively. Maxi-
i current through coile= amps. Completely encased
with 4 screw down termivals. Overall size 8in. diameter by
3in. deep. Price £4 each.

Where postage is not stated then

orders over £5 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 1YD

Callers to 1023, Tamworth Road, Croydon

wwaLamericanradiohistorns. com.
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BlI-PRE-PAK

SUPPLIERS OF SEMICONDUCTORS TO THE WORLD

COMPLETE TELEPHONES

NORMAL HOUSEHOLD TYPE
AS SUPPLIEDTOTHE POSTOFFICE
EX. G.P.O.

ONLY 95p

P & P 35P EACH

TELEPHONE DIALS

Standard  Post  Office type
Guaranteed in working order
ONLY 25p

P &P 15pEALH

TESTED AND GUARANTEED PAKS

B2 “Photo Cells. Sun Batteries,
4 0.3100.5V. 0.5 10 2mA 50p
BIS . IN4OO7 Sit. Rec. diodes. )
4 1 500 Piv iamp plastic 50[]
B81 e Reedswitches Reed .y
1 0 Relay Inserts 11" long ‘\ 50p
B99 y Mixed Capacitors. Approx.
200 Quantity, counted by weight 50p
Ha Mnxe&ﬁasis!ors. Approx.
250 quantity. counted by weight 50E
W Wirewound Resistors. Mixed
40 types and values 5!]!]
H40 BFY50/2. 2N696. 2N1613
20 e siticon uncoded T0-5 50[]
He OCP71 Light Sensitive =
Photo Transistor 50p
H39 Integrated circuits. 6 Gates
10 smc 962. 4 Fiip Flops BMC 945 50[]
H30 1 Watt Zener Diodes,
20 Mixed Voltages 6.8-43V 50[]
H35 Mixed Diodes, Germ. Gold bonded

100
"t 20
H38 3 )

UNMARKED UNTESTED PAKS

etc. Marked and Unmarked. 50p
~0C200/1/2/3 PNP Silicon
uncoded TO 5 can 50p

Short lead Transistars, 50
0 NPN Silicon Planar types. p

" 150

883

~ Germanium Diodes PRI

Min. glass type
Trans. manufacturers’ rejects

all types NPN. PNP. Sil. and Germ
Silicon Diodes DO-7 glass

equiv. to 0A200, 0A202

50p
50p
50p

50p

Sil. Diodes sub. min
iN914 and IN916 types

[T Sil. Trans. NPN, PNP equiv. to

B0 ocz00/1. 2n708a. BSYSS5A, BtC. 50[]
B B0 pap ar e A 50p
* 80 507w Gesstvee 50p
s et S . ™ s0p
_H”_ 20 ;e?::fgllfﬂl?:e:‘:gl!s o 50[!
M 30 Tooma mdvors 50p
e 1 5 F:xz:ri;‘:g‘g:cnm'.( gfala supplied 5ﬂp
H34 Power Transistors, PNP Germ

15 50p

NPN Silicon TO-3 CAN

MAKE A REV COUNTER
FOR YOUR CAR

The 'TACHO BL®CK'. This en-
capsulated block will turn any
O-1mA meter into a linear and
accurate rev. counter for any
car with normal coil ignition
system

f1 each

AND GUARANTEED!

SI-PRE-PAK LTD

OVER 1,000,000 TRANSISTORS
IN STOCK

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.

Silicon Planar Plastic Transistors,
600,000 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.
10.000 for £40.00.

1,000 for £6.00.

OUR VERY POPULAR 3p TRANSISTORS
FULLY TESTED & GUARANTEED

TYPE A"’ PNP Silicon alloy. TO-5 can.

TYPE “'B" PNP Siticon, 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
OESIGN. 40 WATTS AND 90 WATTS. PNP & NPN TYPES
ALL TYPES AVAHABLE AT THE MOST SHATTERINGLY LOW

CES OF ALl TIME. ALL ARE FULLY TESTED, MARKED

1-12 13-25 26-50
40w NPN 20p 18p 16p
40W PNP 21p 19p 17p
gow NPN 24p 22p 20p
90w PNP 25p 23p 21p

PAK PAKS of complementary pairs
MP40 40W +40W S0p 48p 46p
MPSO S0W+ 90w 60p 58p 56p

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 gasy 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 Semiconductors & 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.T . oniy 50p

10p P & P on this Pak.

TELE

www americanradiohistorv com

F R E E CATALOGUE

for TRANSISTORS,

= RECTIFIERS,
<
v

DIODES,
INTEGRATED
CIRCUITS AND

FULL PRE-PAK
LISTS

fi

13-25

Various Types

RELAYS FOR

Past & Packing 25p

1-12

26-5C

Clocked Fiip Flop BMC931 20p 18p 16p
Ex. 2/4-input Buffer BMC932 12p 11p  10p
2/4-input Expander BMC3933 12p 1p 10p
Hex. inverter BMC934 12p 1p 10p
Hex. inverter BMC935 12p Mp 10p
Hex. Inverter BMCS36 12p 11p 10p
Hex. Inverter BMC337 12p 1p 10p
Decade Counter BMC938 25p 23p 21p
Dw. by 16 Counter BMCS39 25p 23p 21p
Hex. Inverter BMCS40 12p 11p 10p
Hex. Inverter BMC941 12p 11p 10p
Type D Flip Flop 8MC942 20p 18p 16p
Ex. 2/4-input Power 8MC944 12p 11p 10p
Clocked Flip Flop BMCS45 20p 18p 16p
4/2 Input BMCS946 M 10p 9p
Ciocked Flip Flop BMCS48 20p 18p 16p
NAND Gate BMC943 12p 1Mp 10p
Pulsed Trig. Binary BMC950 20p 18p 16p
Monostable Multivib 8MCI51 25p 23p 21p
Dual J/K Flip Flop BMC953 20p 18p 16p
Dual J/K Ftip Flop BMC955 20p 18p 16p
Dual J/K Flip Flop BMCS56 20p 18p  16p
Quad. 2-input Power 8MCe58 12p 11p 10p
2/4-input Gate BMC961 12p 11p 10p
3/3-input NAND Gate BMCS862 11p 10p 9
3/3-input NAND Gate BMC963 12p 11p 10p
Andio Amp/3-watts SL403D £1.50 £1.40 £136

Linear Op. AMP 709C 25p  20p  15p
Decade Counter SN7490 65p 60p 55p

LOW COST DUAL IN LINE I.C. SOCKETS
14 pin type at 15p each
16 pin type at 16p each

} Jow new low profile type

BOOKS
We have a large selection of Reference and Technical Books
in stock.
These are just two of our popular lines \
BP1. T i s Equival and Sub tes 40p, this
includes many thousands of British. U.S.A.. European and
C.V. equivalents.
The lliffe Radio Valve and Transistor Data Book, 9th
Edition 75p. Post & Packing 21p extra
Charactaristics of 3.000 valves and tubes, 4,500 Transistors
Diodes. Rectifiers and ntegrated 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.

. S . -\

Please send me the FREE Bi-Pre-Pak Catalogue

NAME

ADDRESS

MINIMUM ORDER 50p CASH WITH ORDER PLEASE.
Add 10p post and packing per order. OVERSEAS ADD
EXTRA FOR POSTAGE.

o

DEPT. B, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
SOUTHEND. ([]7[])‘ 46344
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20HZ to 200KHZ SINE WAVE GENER
2 HZ to 20 MHZ SOLID STATE BEAM SWITCH OHED200KHZSINEY ERATOR.
C letel bled P.C. Board d In four ranges. Wien bridge oscillator, thermistor stabilised.
stzr:ga?:je (\:/orisrrs\(;?;ia? oscilléscoo;er 'Sirzeea 4y3 "tc))( ;sﬁ, ogga;g amplitude control. 3 V peak to peak. Completely assembled
: BE N : P.C. board, ready to use. 9 to 15 V supply required. £4.85
each. P & P 28p Completely encased with attenuatorsand | each P & P 25p. SINE AND SQUARE WAVE version of
connectors £ 25.0U each. above £6.85 each. P & P 25p.
TRANSISTOR INVERTOR MODERN INSTRUMENTS CASES
12V t0 1.5 KV 2 MA AC. Size 117 x 217 x All aluminium construction, etched chassis with removable blue vinyl cover
. - z z
4" £2.95each P& P 25p. Small case Large case
Size 41" wide, 11" high, 43" deep | Size 8" wide. 3" high, 75" deep.
STABILISED POWER UNIT with 2 position tilted hinged rest. Price £1.87 each P& P 25p.
forBC 221 Frequency meter. Slide-in and 95peachP &P 15p.
connect. £3.75 each. P& P 75p. The advertised Beam Switch & Sine Wave Generator will fit the smaller case.

WOBBULATOR
LARGE RANGE OF For displaying response of 10.7 MHZ (FM receiver I.F.'s) and 30-40 MHZ
OSC”-LOSCOPES | (TV L.F. alignment). Requires 6.3V AC and any general purpose oscilloscope.

Instructions supplied. Completely assembled P.C. Board. £9.00 each P & P 25p

ALWAYS AVAILABLE
WRITE FOR LISTS

CHILTMEAD| )

7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College) Tel.: Reading 582605/65916

www-americanradiohistorv.com
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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.
35p. P.P. 5p.

COPPER LAMINATE P.C. BOARD

B3 x53x1/16 in. 12%p sheet, 5 for S0p

11 x6%x1/16 in. 15p sheet, 4 for 50p
11x8x1/16 in 20p sheet, 3 tor 50p

Offcut pack (smallest 4 x2 in,) 50p 300 sq. in.
P&P single sheet 4p. Bargain packs 10p

£1-75. P.P. 5p.

HIGH-SPEED MAGNETIC
COUNTERS. 4 digit (non reset) 24
or 48v. (state which) 4 x 1 x 1 in.

5 digit (non reset) 6v. d.c. (2%
13 x 1% in.). 75p. P.P. 5p.
3 digit (Reset) 48v. 41X 1 in.

6 digit (Reset) 12v. d.c. (23
6 digit (Reset) 12v. d.c. (22 x 2 x 1in.) £3-50. P.P. 5p

PRECIS!ON CAPACITANCE JIGS. B8eautifully made
with Moore  Wright Micrometer Gauge. Type 1. 18.5pf. to
1.220pf £10 each 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. £17-50.

30 core (15 colours) 221p. yd. 100 yds. £18-50.

34 core (17 colours) 25p. yd. 100 yds. £20.

Minimum order 10 yds.

x 2 x 1in). £3. P.P. 5p.

SPEAKERS AND CABINETS

E.M.]. 13 x8 in. (10 watt) with two tweeters and cross-
over 3/8/15 ohm models. £3-75. P.P. 25p.

E.M.). 13x8 in. base units {10 watt) 3/8/15 ohm

HIGH CAPACITY ELECTROLYTICS

2,200uf. 100v. (14 x 4in.) 60p. 3,150uf. 40v. (14 x 4in.)
60p. 10,000pf. 25v. (14 x 44in.) 60p. 10,000uf. 100v.
(24 x 44in.) £1. 12.000pf. 40v. (2 x 4in.) 75p. 16,000pf.
16v. {2 x 4in.) 60p. 21,000pf. 40v. (24 x 4in.) £1. Post and

TELEPHONE DIALS (New) f1 ea.

RELAYS (G.P.O. ‘3000°). All types. Brand
new from 37%p ea. 10 up quotations only.
EXTENSION TELEPHONES (Type 706)
New/Boxed. £5. 50p.

models £2-25. P.P. 25p.

€.M.]. 6% in. rnd. 10 watt Woofers. 8 ohm.1 3,000 gss
£2-25. P.P. 15p.

E.M.l. 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
2 in. teak-finished blockboard. Size 14 x 10% x 8 in.
£5 ea. P.P. 40p.

20W. CABINET. 18 x 11 x 10in. £6. P.P. 50p

V.H.F.

PRECISION A.C. MILLIVOLTMETER (Solartron) 1-5m.v.

to 15v: 60db to 20db. 9 ranges. Excellent condition.

£22-50. P.P. £1-50.
POWER TRANSISTORS TYPE PT4176D
(2N4128). 24 watt 175 MHz. £1-50 ea. S.A.E. for spec.

MINIATURE UNISELECTORS (A.El. 2203A.), 3 bank,

12 position, non-bridging wipers. £4-25 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.AE
Literature.)

PAINTON WINKLER SWITCHES. 1 pole 15 way 2 bank.

(G.P. contacts and wipers) £1-25 ea.

BULK 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

BERCO WIRE-WOUND POTS. New individually boxed.

200 ohm 25 watt 50p: 7256 ohm 50 watt 75p: 300 ohm

packing 5p.

LIGHT DIMMERS (2000 watt) Triac Controlied. 31 x2x 13

in. £5-75 ea. P.P. 25p.

RATCHET RELAYS. (310 ohm) Various
Types 85p. PP 5p.

UNISELECTORS {Brand new) 25-way
75 ohm. 8 bank % wipe £3-25. 10 bank
1 wipe £3-75. Other types from £2-25.

TRANSFORME RS
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 £3. P.P. 50p.
L.T. TRANSFORMER. Prim. 240v. Sec. 0/25/50v.
2 amp. £1-75. P.P. 25p.
L.T. TRANSFORMER.
1.5 amp. 65p. P.P 15p.
L.T. TRANFORMER. Pirim. 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. Carmr. £2.
H.D.STEP-DOWN TRANSFORMER. Piim. 200/240v
Sec.117v at 19-8 amps. (2,300 watt). £22-50. Carr. £2
H.T. TRANSFORMERS. Prim. 200/240v. Sec.
300-0-300v. 80 m.a. 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. f£1. 700w.
{with filters) £10. PP. £1. 500w. (metal cased with
socket output) and overload protection. £6-50.
AUTO-WOUND. 75W €£1. P.P. 25p. 300w. £1-50.
PP. 50p 750w £6. PP.£1
L.T. TRANSFORMER. Prim. 110/240v. Sec. 0/24/40v.
1-5A. (Shrouded type). £4-50. 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. 3-1 K.V.A. £28. Carr. £2 4K.V.A.
model £33. Carr £2

Prim  220/240v. Sec. 13v.

BLOWER FANS (Snail type) Type 1: Housing dia. 3% in.
Air gutlet 13 x 1 in. £2-25. P.P. 25p. Type 2: Housing dia.
6 in. Air outlet 2% x 2% in. £4. P.P. 50p. Both types 115/
240v. A.C. (brand new).

POT CORES LA1/LA2/LA3 SOp each

RELAYS

SIEMENS/VARLEY PLUG-IN. Complete with transparent
dust covers and bases. 2 pole ¢/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 ¢/o 40p ea.; 2 pole 3 way 40p. P.P. 5p

24 VOLT H.D. RELAYS (2x2x2 in.) 10 amp. contacts.
4 pole ¢/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 1 in.) Wt

4 0z.1 make 3/12v. 40p. ea.

SILICON BRIDGES. 100 P.I.V. 1 amp. (§X 3X } in.) 30p.

200 P.I.V.2 amp. 60p.

CIRCUIT BREAKERS (3 pole} 15 amp. Dorman & Long

‘Loadmasters’ £1-50. P.P. 25p.

PATTRICK & KINNIE

191 LONDON ROAD - ROMFORD - ESSEX
ROMFORD 44473 RM79DD

100 watt £1 ea.

MARCONI SIGNAL GENERATOR TYPE TF-144G: Freq. 85 Kc/s-
25 Mc/s in 8 ranges. Incremental: &1 9% at | Mc/s. Qutput: continuously
variable 1 microvolt to 1 volt. Output Impedance: | microvolt to 100 milli-
volts, 10 ohms 100mV - | volt - 52-5 ohms. Internal Modulation: 400 ¢/s
sinewave 75% depth. External Modulation: Direct or via internal ampli-

fier. A.C. mains 200/250V, 40-100 ¢/s. Consumption approx. 40 watts.
Measurements 29 x 123 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, +£10% A.C., 50 c/s. Freq.—3650-
7300 Mc/s. Internal Transmission—CW, Pulse, FM. External Trans-
mission—Square Wave, Pulse. Power Ofput—0.2 milliwatts. O/put
Attenuator: —7 to —127 dbm. Load—50<. Price: £135 cach + £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. Signa/ Generator: O/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 timc.
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 ¢/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. O/put—
I milliwatt max., 0 to —127 db variable. O/put Impedance—50%Q. 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 ¢/s. and 400 ¢/s. Emission CW. O/put voltage: 1 uv to
10V +39% 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 100Q
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.

ARS8 RECEIVER: List of spares, Sp.

TELEPRINTER EQUIPMENT, REPERFORATORS, READERS, and
AUTO TRANSMITTERS ETC. Send for list, Sp.

If wishing to call at Stores, please telephone
for oppointment.

W. MILLS

3-B TRULOCK ROAD, LONDON, N17 0P&
Phone: 01-808 9213 and Wilstead 605 (STD. 023 044)

|
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MARCONI EQUIPMENT

Type 388B  Variable Attenuator. £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. £25-00 each. Carr. 75p.

TF-934 Deviation Test Set, 2:5-100MHz (can be c¢xtended 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 Yrequency Meter. 2000-4000MHz. £32-50 cach. Carr. £1.

TI-1026/5 Frequency Meter. 1800-2200MHz. £30-00 each. Carr. £1.

TF-1026/6 Frequency Meter. 3800-4200MHz. £32-50 cach. 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. £55:00 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. £85-00 each. Carr. £1.
TF-1274 VHF Bridge Oscillator. 30-300MHz. £65-00 each. Carr. £1.
TF-1275 VHF Bridge Detector. £75:00 each. Carr. £1.

TF-1300 Valvevoltmeter. £40-00 each. PPost 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 cach., 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. PPost 60p.

TM-6183 Decoding Unit. £30:00 each. Carr. £1.

TM-6184 Numerical Display Unit. £15-00 cach. 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 eact. Carr. £1.

CT.52 MINIATURE OSCILLOSCOPE: Portable. Operates from 115V or 1
250V 50-60c/s; or 180V 500c/s. A small compact tropicalised instrurment ‘
designed to meet requirements of radar and communication engineers and |
general electronic service. Measures 9 in. x 8 in. x 6lin. Time base 10c¢/s- |
40Kc/s. Y plate sensitivity 40V per cm. Tube 2}in. 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:
17-5GHz. £225 each, carr. £1-50.

POLARAD KLYSTRON POWER SUPPLY Model KXB: Input 240V
a.c. 50-60c/s. £55 cach. 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.

12-4-

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.
tms/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. Ixternal PM. Percent Mod. 0-30 for sine wave. Am or Pulse Carrier.
O/put Voltage 0.1-100,000 microvolts cont. variable. Impedance 50 ().
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 Complcte with calibration |
book. (Manufactured for M.O.D. by Telemax. ““As new”’in cartons.) £75 each.
Fully 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,
12 to 10Meg(2 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 HYV: 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 < 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.
cheal for£<:10nvcr510n to 4 metres. £5 secondhand cond., or £7-50 new cond.
artiage

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, Z0p 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. @ 2 amps, £2-50 each, carr. 75p.

OHMITE VARIABLE RESISTOR: 5 ohms, 5} amps; or 40 ohms at 26 amps;
500 ohms, 0-55 amps. Price (either type) £2 each, 30p post each.

TX DRIVER UNIT: Freq. 100-156 AMc/s. Vaives 3 ¥ 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 ¢/s. 513V and 1025V @
420 mA output. With 2 smoothing chokes 9H, 2 Capacitors, 10Mfd 1500V and
10Mfd 600V. Filament Transformer 230V a.c. input. 4 Rectifying Yalves type 5Z3
2 x5V wmdmgs @ 3 Amps each, and 5V @ 6 Amp and 4V @ 0 25 Amp. Mounted
on steel base 19"Wx11”Hx14"D. (All connections at the rear.) Excclient condition
£6-50 each, carr. £1.

AUTO TRANSFORMER: 230-115V, 50-60c/s, 1000 watts, mounted in a strong
steel case 5”7 x 64" x 7". Bnumen 1mpregnatcd £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 vsatt. part of BC-640, comolere with 2 x 811 valves,
microphone and modulator transformers etc. £7-50 each, 75p carr.

CATHODE RAY TUBE UNIT: With 3in. tube, Type 3EG] (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. O/put
—10 to —127 dbm; CW, FM, Pulse. Direct reading. 115V, 50 ¢/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.
2% 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, e_ach,
0-9 ohms. Tolerance + 1% £3 each, 25p post. 90 ohms per step. 10 positions,
total value 900 ohms. 3 Gang. Tolerance + 1%, £3-50 each, post 30p.

CRYSTAL TEST SET TYPE 193: Used for checking crystals in freq. range
3000-10,000K ¢/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. Sizc 6 ft. high x 21
in. wide x 16 in. deep, with rear door. £12 cach, £2-50 Carr. OR 4 ft. high x 23
in. wide x 19 in. deep, with rear door. £8 50 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 desngned
primarily for testing the linearity of modulator/demodulator equipment used in
UHEF 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 superhetcrodyne receiver tunable from 1700-2300MHz.
Complete with power supply. Secondhand, excellent cond. £175 each. Carr. £2.

TS-418/URM49 SIGNAL GENERATOR: Covers 400-1000Ml1iz 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 trequencxes as well as relative signal strength. Power
Supply 115V 50c/s. £100 each. Carr.

R-361 RECEIVER: 225-400MHz. 1 preset channel crystal comrolled 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, IMHz 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 Receivcr) 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 3}in. deep panel. Mains operation 200-250V 50¢/s. ““As new’’ £6-50 each.
Carr. 75p.

ROTARY INVERTERS: TYPE PE.2I8E—input 24-28V d.c, 80 Amps.
4,800 rpm. Output 115V a.c. 13 Amp 400 ¢/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 @ 2-5mAs; 4v @ 1 Amp, 300-0-300
200mA; 6V @ 7 Amp; 6V @ 3 Amp. With smoothing capacitors etc. £10-00 cach.
£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 125 rpm; torque
16 ins. oz; reversible; microswitches and potentiometer. £3-50 ca. + 40p post
DALMOTORS: 24-28V d.c. at 45 Amps, 750 watts (approx. 1hp) 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, N17 0OPG

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
CREED EQUIPMENT  1,pg READERS 654, 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.
SIEMENS TELEPRINTERS T100 and T-68 in various configurations
EQUIPMENT PERFORATORS T-LOCH 12, T-LOCH 15, A, B, D & F, etc.
OTHER KLEINSCHMIDT, OLIVETTI, LORENZ, COCQUELET, BRITISH, AMERICAN,
EQUIPMENT 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

COMMUNICATION ACCESSORIES & EQUIPMENT

LIMITED
G.P.0. 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, 148H, 3/16, 3/216, 3/48A, 3/43A, 48, 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, MARCON|I 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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ELECTRONIC COMPONENTS

Wholesale/Retail :

369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

L3301 1340001R01 S11ARBARO

LT

T O O I T T

TG

Special Offer!1!

071 and 072 Series

TTTVIRIeT TATITIT

A further 10% discount on lots of 100 of any ane type.

I O OO D T (O

Working Max. Ripple

Voltage Capacitance Current
Type No. Vdc. uF at 50°c Weight Price
071 15332 16 3300 2:4 amps loz 15p
071 15472 16 4700 3-9 amps 102 17p
071 15682 16 6800 5-8 amps 130z 22p
071 15103 16 10000 7-9 amps 2302 27p
072 15752 16 7500 + 7500 10-5 amps 30z 3
072 15113 16 11000 + 11000  13-8 amps 410z 49p
071 16222 25 2200 2:2 amps 1oz 15p
071 16472 25 4700 54 amps oz 22p
072 16502 25 5000 <+ 5000 9-6 amps Joz 37p
072 16752 25 7500 + 7500 12:6 amps J0z 49p

MULLARD ELECTROLYTIC 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%o0z 37p
072 17502 40 5000 + 5000 12-0 amps 410z 49p
071 18681 63 680 2-1 amps loz 15p
072 18172 63 1650 + 1650 7-8 amps 30z 37p
106 and 107 Series
106 15103 16 10000 7 amps 230z 65p
106 16223 25 22000 17 amps 100z £112
106 17103 4 10000 12 amps oz S4p
106 18153 63 15000 28 amps 180z £1-79
107 10222 100 2200 10 amps 530z 74p

Please calculate the weight of your order and include appropriate postage.

T

ERIE MONOLITHIC CERAMIC
CAPACITOR

MULLARD POLYESTER
CAPACITORS

RECTIFIERS 1 N4007 1200 peak V0|ts, 30 3p eac};s ; upagngen. 275.3 "5 ::gerooéoo 500,000 IN STOCK!I|
P 4 , 100p 0 4
ampspeakicunrent; lampmean cursent, 100 G L R
v ¥ 1 A h A i)
for £7°50. 1.000 £50 | agpf 620pf  6,800pf 47,000pt 0015uf  -0027uf 0120t -082uf
! i . | 47pt 680pf  8.200pf 68,000pf 20p dozen; 75;) -100; £5 1,000; £40-10,000.
g s e T
p ,500pf  10,000p 181
EI}ECTRI?LY'"C CAPACITORS , . | AXIAL LEADS y 220pf  2.200pf  15.000pf 20p. dozen; £1-100; ea-so-1.ooo; £50-10,000
2,000uf 25 volt Rev. 5p 250t 25 volt op VEROBOARD
1,000t 70 volt 35p 500t 25 volt 13p 24in x fin X 0-15in  6p 5in X 33In X 0:15in 28p 33in x 33n x 01in 24p
10,0001 35 volt .. 50p 1.000uf 25 volt 16p 3%in X 2jin X 0-15In 16p 17in X 2{in X 0-15in 55p 5in x 2¢n X 0-1in 23p
10,0001 25 voit .. 3p 2,000uf 25 volt 25p 3}in.x 33in X 0-15in 20p 17in X 3%in X 0-15in Tdp 5in % 3iin X 0-1in 28p
60uf +200uf 300 volt 30p 2,500uf 50 volt 30p 5in X 2iin X 0-15in 20p 3%in X 2§in x 0-1in 21p
wouf 6 vol . 2p 4001t 40 vort 20p Spot Face Cutter 38p. Pm Insért Tool 48p. Terminal Plns (0-1 or 0:15) 36 for |8p Special
fouf 25voit . S 1250t 4 volt Offer Pack COnSIS(Ing of 5 23in x 1in boards and a Spot Face Cutter—50p. "ODDS &
16uf 250 volt . o .. |- 8p 4004t 6°4 volt ENDS''—IP sq.
32uf 275 voit P 8p 320p4f 10 volt 3p each
Miniature type. Both NitesIs e end. 164t 16 volt RECORD PLAYER CARTRIDGES. Well below normal prices!
5uf 10 volt 320uf 25 volt GOLDRING G850 Magnetic Stereo Cartridges, Diamond Needle, £4:75. ACOS 101(Com-
3opf 10 volt 3p each 125uf 4 voit patible, Crystal) 75p. ACOS GP 91/3 (Compatible, Crystal) £1. ACOS GP 93/1 (Stereo,
50pf 10 voit 3 E .. Crystal, Sapphire} £1:25. ACQOS GP 93/1D (Stereo, Crystal, Diamond) £1:63. ACOS
22041 25 volt - - ) GP 94/1 (Stereo, Ceramic, Sapphire) £1:50. ACOS GP 94/1D (Stereo, Ceramic, Diamond)
£1-88. ACOS GP 95/1 (Stereo, Crystal with two L.P./Stereo needles) £1-25.
TRANSISTORS AND INTEGRATED CIRCUITS
) TANTALUM CAPACITORS Output Transistors Field Effect Transrstovs
Special offer to clear|—5p each; 50p dozen: £3-50 per 100. BD 112 . = .. 25p BFW 12{13/14 . 25p
0047141 20 volt 0-15uf 35 volt 2:7uf 15 volt 5-6uf 50 volt 27uf 20 volt OC 36 . 50p Wi i t NP N
0-056u4f 50 volt 0-2201f 50 volt 2:7uf 35 volt 6:8p1f 20 volt 2711 35 volt BD 145 25p o ature RN 10
0-033u1 20 volt 0-33uf 50 volt 2:7uf 50 volt 6-8uf 50 volt 47uf 50 volt LDA 400140'3,450’,‘;52 i mp
0-056uf 50 volt 0-39uf 35 volt 3-0uf 12 volt 6-8uf 75 volt 56uf 15 volt Small Signal N.P.N = - 2
0-0681uf 35 volt 0-47f 50 volt 3:3uf 15 volt 12t 50 volt 56111 20 volt C108 . 10p ln'ra-'ed Transm-“e's
0-068uf 50 volt 0-681f 35 volt 4-7uf 35 volt 22111 15 volt 82111 20 volt BC 109 10p cQy 1 £4
0-07uf 20 volt 0-6811 50 volt 5-6uf 6 volt 2201f 75 volt 1500f 6 volt BF 194 10p cQy 12A _£10
0-12uf 35 volt 1-5uf 20 volt 5-6uf 35 volt 181tf 35 volt 270uf 6 volt Light-sensitive Trans
Tréa;;raminu Types & OCP 70 20p
NEW! NEW! NEW! NEW! BLY 89A .. £5 g‘:r‘nc?‘lg‘;n::ltgry Drivers, 2 watt (per
An aerosol spray providing a convenient means of producing any number of copies of a BLY 93A £9 DW 6618/9 . B .. 30p
printed circuit both simply and quickly. Microwave Varactor TBA 500 Luminance 1.C. 5o £
Method: Spray copper iaminate board with light sensitive spray. Cover with transparent film BXY 27/23]32/35[35;37/33139/40/41 £1 TBA 510 Chrominance I.C. .. £1
upon which circult has been drawn. Expose to light. (No need to use ultra-violet.) Spray with FEQ 101 64bit Memory £1
developer, rinse and etch in normai manner. Microwave Detector P . - 12p
Light sensitive aerosol spray ™ £1-00 plus CAY 10 . £5 7401 12p
Developer and Etchant 50p t - 7410 12p
Microwave Mixer 7420 12p
7331 £20
NEWER THAN NEW!!! & - = 1
Fibre Glass Board pre-treated with light-sensitive lacquer enabling you to produce Mlcclzos\av?ove Gunn Effect Oscillator £10 7470 24p
prototype pnnted circuits within five minutes. &L 8380 N o P £10 7472 24p
75mm X 100m 33p CL 8390 £10 7473 . 32p
150mm X 100mm 66p L 8470 £40 7474 32p
1E50mm ﬁ 200mm £1-32 7482 ggp
poxy-Resin B B 7483 P
Tomh X 100mm By (Dolomaveimineciloiodse cs 74% sp
100mm X 150mm 44p AEY 16 . | o B £10 7491 78p
150mm X 200mm . 88p 7492 58p
Plain Fibre Glass Board, copper-ciad one side R.F. Transistors 7493 38p
290mm X 175mm 45p BF 180 .. N 20p 7495 68p
Bakelite Laminate Board 1-57mm thick BF 194 10p 5400 10p
1 sq. foot - S0p AF 124 20p 6404 10p
100 i-; WATT RESISTORS 1 VERO-BOARD CUTTER 20 ASSORTED UNUSED § 6 COMPUTER PANELS
100 CERAMIC 52;in.x1in. x ‘15 BOARDS MARKED, TESTED y CONTAINING MASSES OF
CAPACITORS 50 SQ. INS. “ODD PIECES" TRANSISTORS DIODES, TRANSISTORS,
100 DIODES VERO BC108 ETC. INDUCTORS, RESISTORS
& CAPACITORS
PACK No. 1 PACK No. 3 | PACK No.5 | PACKNo.7
100 RESISTORS 100 RESISTORS 1 TRANSISTORISED 100 RESISTORS
100 CERAMIC 100 CERAMIC 1 SIGNAL TRACER KIT 100 CAPACITORS
CAPACITORS CAPACITORS 1 TRANSISTORISED (ASSORTED TYPES)
100 POLYSTYRENE 50 MULLARD POLYESTER SIGNAL INJECTOR KIT
CAPACITORS CAPACITORS
| PackNo.2 | PACK No. 4 | PACKNo. & | PACKNo.3

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
0$103 £30.

RESOLVED COMPONENT INDICATOR VP250
£30.

RESOLVED COMPONENT INDICATOR VP253
£35.

LABORATORY AMPLIFIER AWS51A £12:50 .
LF PHASE SENSITIVE VOLTMETER VP253 £35.
LF PHASE SENSITIVE VOLTMETER VP253-2A

£40.

KLYSTRON POWER SUPPLY AS562 £25.
DIGITAL VOLTMETERS LM 1420-2
LM 1440-3 £150. LM 1010-2 £50.

PULSE GENERATOR GO 1005 £45.
Carriage on all above items £1-50.

£120.

DIGITEC VOLTMETER 4 digit read out. 100MV DCFSD.
Size 7 X 6 X 4} in. 240V input. £42-50 ea. P. & P. 50p.
WAYNE KERR VHF ADMITTANCE BRIDGE B 801
£65 ea. Carr. £1:50.

COSSOR MOTORISED SCOPE CAMERAS with
1,000 ft. of film. Complete £15 ea. Carr. £1:25.

As above, manual operation with film €10 ea. P. & P. £1-25.
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 Ptug-in £85.
L Plug-in £50.
524AD Oscilloscope £135
109 Pulse Generator £30.
181 Time Marker £55.
181 Sampling unit £350.

HEWLETT PACKARD
431B £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. Can. £2:00.
MARCONI TF 1300 VALVE VOLTMETER. As new
£30 ea. Carr. £1-50.

BERKELEY 40MH2z FREQUENCY
Standard main input £35. Carr. £2-00.
RACAL SA 20 FREQUENCY COUNTER £17.
Carr. £1-25.

VARIACS. 20, 15 and 8 amps. All quality brands £1 per
amp plus carriage.

COUNTER.

TELONIC Plug-in  Modules.
ALL FOR £125—or £50 each.

L7M—VRZM—LAT/M.

HONEYWELL RECORDER. Electronik 15 £2265.
Others include Electroflow; Speedomax G Cambridge
between €10 and £60. Write or call.

SERVOMEX Stab. Supply 3—30Vv. 0/40 Amps. £75.
Can. £3.

ROBAND T112 0-50V. 0-10 amps. £45. Carr. £3.
ADVANCE PP2. 0—50V. 0-10 amps. £45. Car, £3.

SOLARTRON True RMS Voltmeter
Carr. £1-25

VM 1484 £45,

MUIRHEAD PAMETRADA Wave Analyser D 489EM.
In excellent condition £185

CITENCO MOTORS. 4 rpm 24 oz. in. Type CR12
AC—DC Reversible. 110/240 voits. Brand new boxed.
£350 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 alterative. 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 manuat £25. Carr. £1:50.

GENERATOR TF801B/3/S. As new condition £175..
Used but good order £140.

SPECTRUM ANALYSER TF 1094/3 with LF Unit.
As new £800.

TF1084. Old Model £125. 21 days delivery from order.
Fuither information on request.

TV Sweep Generator. Complete with display £65.
Carmr. £1-50.

Low Capacitance Bridge TF 1342 £25. Carr. £1-50.
Pulse Generator TF 675F £15. Cart. £150.
Distortion Analyser TF142F £50. Carr. £1-50.

NOISE GENERATOR by Cutler Hammer type 71. £65.
Carr. £1-50

SIEMENS REFLECTOMETER BRIDGE
30 MHz. Complete cased. £65. Carr. £1:50

10KHz to

THERMOPLOTTER by WESTON. Metered. 60/100°C.
£50. Carr £1:50.

TUNABLE MICROVOLTMETER by |.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. Can. £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. Canr. £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—59800 MHz
5 in. display. £125.

CINTEL Square and Pulse Generator 1873
20Hz to 250 KHz. £12-50 ea. Carr. £1-50.

Model

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 D890A/4 £85.

D890/A £75. Carr. £1-50.

Oscillator

AMPEX FR300 Tape Decks ex E.M.1. Computer. Complete
in cabinets. £17-50 ea. Carriage at cost.

QUANTITY OF VACUUM PUMPS. Callers only.
EDDYSTONE RX 770U £120. Carr £1-50.
GEC RX BRT 400 £55. Carr. £1:50.

SURFACE PROFILE MONITOR by G.V. Planar

Model SPM 10 in as new condition £175.

Modern SLOPED INSTRUMENT CASES. Size 15L,
7D, 8H, 10 in. slope. Provision for recessed front panel—
with feet. Brand new in maker's original boxes. £2:50
incl. P. & P.

BRUEL & KJAER OSCILLATORS Type 1013 £85.
Type 1014 £120

BRUEL & KJAER Level Recorder 2304 £120.

LF OSCILLATOR CT 365 01 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. Canr. 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 aié spaced preset 30/100 pf on ceramic base.
ALL BRAND NEW 25p the LOT.P. & P.10p

ROHDE & SCHWARZ EQUIPMENT
AF ANALYSER BN 48302—£250.
VIDIOSCOPE 8N 424101/2—€£1,300.
STANDARD SIGNAL GENERATOR BN 41408
AM-FM 4-300 MHz—£650.
2G DIAGRAPH BN 3560/50—€150.
UHF RECEIVER USVD BN 1523 280-940 MHz
£350.
RF LOAD RD1/60/3. UHF 1KW 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.

E.M.l. SRO2 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 £20 PM 2520 £15

Carriage on above £1:00.

AIRMEC 861 OHMETER 03 ohm to 10 M ohms
6 in. meter. £17-50. Carr. £1-50.

Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order

FOR CALLERS. Always a large quantity of components, transformers, chokes, valves, capacitators, odd units, etc., at
‘Chiltmead’ prices. Callers welcome 9 a.m. to 10 p.m. any day.

CHILT

BT

79 ARTHUR ROAD, READING, BERKS. (rear Tech. College) Tel.: Reading 582605/65916

WwWWwWW.americanradiohistorv. com
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LANGREX SUPPLIES LIMITED

Blackwood Hall, 16A Wellfield Road,
London, SWI6 2BS Tei: 01-677 2424

VALVES ECF82 040 | EFY8 0-75 | LiZsy 027 | OAz 038 | PD500 130 Pisz 045 UCHIZ 070 114 000 6Lk, 090, 605G 100 | 12BE7 0.5 | 80 055
ECH3 1-00 | EF183 030 | EZ8l 029 | OB2  0:35 | PEN4DD | PY83 038 | UCHSL 0-40 | 884  0-35 | 6W6 085 | 6V6GT 0-40 | 30C15 0.80 | 807 .60
AZ31 055 | DY802 0-35 | ECH42 0-75 | EFI84 035 | EZ90 0-35 | 0Z4  0-40 075 | PY500 1-00 | Gopgs g.g5 | 3V4 048 | 6BW7 0-80 | 6X4  0-35 | 30017 0-80 | 6080  1.80
AZ41  0-80 | EABCSO 1ECHS! 0-30 | EHO0 0-40 | FW4/500 PC86  0-60 | PFL2000-65 | 1'Y800 0-40 - SRIGY 0-75 | 6C4  0-33 | 6X5GT 0-40 | 30C18 0-80 | 6146 1-60
CBL31 1-00 035 | ECHS3 0-45 | EL33 175 075 | PCBS  0-60 | PL36 055 | py80L 050 | UCL83 080 | 506 .35 | 6CneG 125 | 786 0-70 | 30F5 0.85 | TUBES
CL33 130 | EAF42 055 | KCHSY 0-45 | EL34 0-50 | GY501 0-80 | PCOW0 048 | PL3S 060 [ 8P4l 075 ( UF4l 0-60 | 5ViG 045 | 6CH6 060 | 7B7  0-50 | 50FL1 .78 | 10P3L .00
CY3l 043 | EAFS0L0°50 | ECL8O 0-45 | EL37 2-05 | GZ30 0-40 | PCCB4 040 | PL8L 050 [ 8Pil 300 [ UFBY 0-40 | 5Y3GT 0-40 | 6E5 100 | 705 113 | SOFLLI4085 | 24P a9
DAFOL 0-30 | EBC33 0-50 | ECL82 0-35 | EL41 0-60 | GZ32 048 | PCCBY 0-50 | PL82 0-45 | Ti1 100 | UL4l 065 | 524G 040 | 6F23 085 | 708  0.75 | 50L15 0.8 | abPl o.o9
DARYG 0-45 | EBC4L 0-55 | BCLE6 0-40 | ELs2 065 | GZis 060 | PCCIBY055 | PLE3 045 | U25  0-80 | ULA4 0-40 | 6/30L2 0-80 | 6J5GT 0-30 | 7H7 050 | S0L15 9.80 | SOPL o.90
DCCY0 1-35 | EBC8I 0-30 | ECLL800 EL84 0-25| H63  0-90 | PCFS0 0-30 | PL8s 040 | 126 080 | UY4l 048 | GAL5S 0-20 | 6J7GT 0-45 | 787  2.25 | 50P12 0-80 | 3RG1  5.25
DFyl  0-30°| EBF80 0-40 165 | ELyl 035 | HL4IDD PCF56 080 | PL500 0-80 | U37  2-10 [ UY85 040 | 6AQ3 038 | 6KGGT 0-60 | 7v4  0-65 | 30P1y 0-85 | 3FP7  1.50
DF96 0-35 | EBFS83 040 | EF37A 120 | EL95  0-35 0:68 | PCFB010-50 | PL504 0-80 | UIS1 075 | VP4B 125 | 6A8; 0-85 | 6K7GT 0-35 | 12AC6 0-50 | 30PLI 0-75 | 3GP1 250
DK91 0-40 | EBF89 0-30 | EF39 0-50 | EL360 120 | FIN309 150 | PCK3020-50 | PL30F 0-90 | Us04 0-60 | VR75/30 GAT6 0-35 | 6KSGT 0-50 | 12AD6 0-55 | 30PL130-93 | 5BP1 400
DK92 055 | EBL31 1-50 | EF41  0:65 | ELL80 1-00 | KT61 150 | PCF8050-80 | PL50y 110 | Usol 118 45 | 6AUG 0-25 [ 6P25  1.50 | 12AEG 0-55 | 30PL140-90 | 5CP1  5-00
DK95 0-50 | BECC40 100 | EF52 125 | EMBO 0-45 | KT66 2-05 | PCF8060-70 | PL8ol 0-80 | UABCSO VRI05/30 | 6AV6 0-30 | 6Q7GT 0-43 | 12AT6 0-30 | 35L6GTO-50 | 5FP7  2-00
DL92 0-35 | ECCBL 0-35 | EF80 0-25 | EM8I 0-60 | KTAl (7C5) | PCF3080-85 | PL#02 095 - 038 [ GBA6 025 | 6SG7M 0-40 | 12AT7 0-35 | 35W4 035 | 88D  10-00
DL94 0-48 | ECC82 030 | EF85 035 | EMS84 035 113 | PCLA2 0-35 | PX4  2:50 | UAF42 0-55 | VRI50/30 | ¢upe g9 | 68J7GT0-30 | 124U6 0-35 | 3523 070 | CV429 17-50
DL96 0-45 | ECC83 0-30 | EFS6 030 | EY5l 040 | KT8¢ 200 | PCLB3 0-85 | PX25 250 | UBC4l 0-50 035 | 68L7GT0-35 | 12AU7 0-30 | 35ZGT0-60 | CVe60 500
DM70 0-45 | 1XCC85 040 | EF8% 0-28 | EY86 040 | KTW611-00 | PCL84 0-45 | PY32 063 | UBF80 0-40 | ve3 100 | OBHS 075 [ godl7er 12AX7 0-30 | 50C5  0-50 | VCR1385-00
DY86 033 | ECC88 040 | EF91 033 | EZ40 050 | KTW621-00 | PCL35 0-40 | PY33 063 | UBFR9 0-35 | 1R5  0-40 | 6BJ6 050 0-35 | 12BA6 0-40 | 50CD6G
Dy87 033 | ECF80 035 | EF92 0-35 | EZ41 050 | N78 150 | PCL86 045 ' PYAl 030 | UCCR5 0-30 | 155  0-30 | 6BO7A 0-45 | 6UAGTO .65 | 12BEn 0.40 1-20
TRANSISTORS ONBiUY 010 | AFI16 0-25 | BFLUS 0-15 | CRS5/40 GJ7M 037 | NKTI28 NKT403 0A95 007 | OC26 025 | 0C71 012 | OC8 0-25 | ORPGO 0.40
N3710 0-10 | AF117 0:25 | BFI196 0-15 0-50 | K8100A0-20 . 75 | 0200 0-07 0-60 | 0C7T2  0-20 | OC123 065 { ORPGI 0-42
IN21  0-17 | 2N708 0-15 | 2N37110-10 | AF139 0-30 | BF197 0-15 | CSIels 3-13 [ MATI01 NKT211 NKT404 04202 0-10 0:80 | OC73 0-30 | OCi39 025 | 8X640 0-50
IN23 020 | 2N13020-18 | 2N38190-35 | AFZ12 1-00 | BFS61 0-28 | Cvinz 0-18 0-30 . 055 | 04210 0-25 040 [ 0074+ 030 | OC140 0-35
IN4001 0-07 | 2N1303 018 | 2N4286 0-15 | BC107 0-10 | BFS8 0-28 | CVI43 0-18 | MATI20 NKT213 NKT7130-25 | OA211 0-20 0-50 | OC75 025 | OCI4l 0-60
1N4002 0-08 | 2N1304 022 | 2N4289 0 15 | BC108 0-20 | BFY50 0-22 | CV233 100 125 0-25 | OAS 020 | 042202042 060 | OC76 025 | OCI69 0-20
IN4003 0-10 | 2N1305 0-22 | AC126 0-20 | BC109 0-10 | BFY51 020 | CV21541-63 | MATI2I NKT2140-15 | 0A6  0-12 | 0AZ2100-32 0-25 | 0C77 040 | OC170 0-25
1N4004 0-10 | 2N 1306 0-25 | AC127 025 | BC115 0-20 | BFY52 0-22 | CV2155 1-63 0-30 | NKT216 0A7 015 | 0AZ2110-32 0-30 | 0C78 020 | OC171 0-30
1N4006 0-15 [ 2N1307 0-25 | AC128 0-20 | BCLIG 0-25 | BTY79/ CV71084-00 | MJE3700-97 0:37 | OA9  0-10 | 0AZ242023 0-40 | OCT8D 0-20 | OC200 0-30
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2333 $E27 5CHE 705A 5672 cva8 Cvilb MB082 0Z1A QY2504
2350 6CLG 7154 5676 cvil CV416 MB083 PT15 QY4-100A
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2K28 6F33 803 5719 CV1IR CVi40 CVi523 CV4079 MB8100 QA2407 8130P
2K 45 6HG (metal) | 505 5725/ cviel CV 466 CV3929 CV4501 ¥8136 QB2/300 STV280/40
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3B29 53KU 724 6005/ Cvi88 CV1477 CV40l 1 W8OF G150/28 M8204 QB75/40 Z803U
INTEGRATED 7410 0-20 7437 . - 7476 045 74107 0-50 74157 1-80
7l g-g 1438 83 7480 0-80 74110 0-80 74170 4-10
7412 . 4 . 482 0-87 74111 195 74174 2:00
CIRCUITS 7113 0-30 7441AN d 7483 1-00 74118 100 74176 135 LOW PROFILE
7416 0-30 7442 -75 T484 0-90 74119 1-90 74176 1-60 SOCKETS
7400 0-20 7417 0-30 7450 : 7486 045 74121 0-80 74190 1-95 14 pin DIL, 15
7401 020 7420 0-20 7451 ¥ 7490 075 74122 1-35 74191 1.95 16 oin. DI P
7402 0-20 74922 048 7453 . TIHLAN 1.00 74123 270 74102 2-00 - R
7433 ggg ;422 8:3 ’71453 4 7492 g-gg 74141 100 74193 2-00 Stockists of English
7404 : 42 . 46 - 7493 - 74145 1-50 74194 2:50 ic i
7405 0-20 7427 0-42 7470 - 7494 0-80 74150 3-35 74195 185 E:egr \jal‘f: N s
7406 .. 0-30 7428 0-50 7472 . 7495 0-80 74151 1-10 74196 150 ullard "
7407 030 7430 020 | 7473 | ] 7196 100 74154 200 74197 150 Mullard, s.T.C.
7408 .. 0-20 7432 0-42 7474 .. 040 7497 .. 825 74155 155 741908 4-60
7409 .. 045 7433 070 7475 0-55 74100 250 74156 155 74199 480

SEND 5p FOR LiST OF 6,000 TYPES VALVES AND TRANSISTORS
Closed Sat. | p.m. to 3 p.m.
Express postage: Ip. for each transistor, over 10 post free. All orders over £5 post free.

Terms of Business: Mon. to Sat. Open to callers 9 a.m. to 5 p.-m.

Express postage 5p. for one valve; Ip. each additional valve
Valves tested and released to A.R.B. specification if required.

W.H.M

AUDIO
FLUTTERMETER

Model 3 1967
Mk.11 1972

* Range:1%to0.01%rms
* Linear or Weighted response
* C.R.O.output
* Built-in Oscillator
Sydney House, 35 Villiers Road, Watford WD1 4AL

Tel: 38757

STEREO IC DECODER

HIGH PERFORMANCE PHASE LOCKED LOOP
(as In "W.W.’ July '72)

MOTOROLA MC1310P EX STOCK DELIVERY

SPECIFICATION
Separation : 40dB 50Hz-15kHz.
I/P level : 560mV rms O/P level: 485mV rms per channel.
Input impedance ; 50k§2. Power requirements: 8-12V at 16mA.
A Will drive up to 75mA stereo ‘on’ lamp or LED.

Distortion: 0-3%

KIT COMPRISES FIBREGLASS PCB ONLY

(Printed and tinned), Resistors, I.C., Capacitors, .

Preset Potm. & Instructions. £3°50 oost tree.
LIGHT EMITTING DIODE (Red) ONLY

Suitable as stereo ‘on‘ indicator. For above 35

with panel mounting clip and instructions P vlus pp.

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—092 FOR FURTHER DETAILS

WW—093 FOR FURTHER DETAILS

wwwweamericanradiohistons. com
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Wireless World, January 1973

CORPORATION LTD.
7A GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX. Tel. 6743
THE VALVE SPECIALISTS.
. —
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IR 026|gpzg .51 | B9 043 5g7ro-28| 3343 0'50Ipny  g.53 | ECC8040-58
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KTii 1.0 PL36 046 | UCL83 048 | XE3 500 | 2 01 0-09I8X1/6 0-18
KT63 0-25 | PL81 042|UF4l 0:50| XFY120-48| AF117 0-19/BYZ1S 0-25[04202 0-10[U14705 -25
KT66 080 |PL81A 048 | UF42 060| XH1-5 0:48|AFI21 0-30/BYZI5 1-75/04210 0-48|X230 0-25
KT74 0-63|PL82 028 UFS0 035 X41  0:50 | AF124 0-25|CGI2E 0-20(0A211 0-88/Y543 018
1‘2””‘) g.gs gkgi g-gg E;gf - 5 g-gg A{*‘I‘J? 3-170(;5411 0-20(0Cc1e  1-25|v728 018
281 900 . 50 ‘50 | AF126 0-18[FSY114 - 00 0 VT -
KTwe 63| EL302 055 UK8y 0 081 ks, i W AL
KTWw62 -63 4 "L 0 0'27 |MATCHED TRANSISTOR SETS
KTwW63 -50 | PL300 0-80 | UL84 0282749 = 0:65 | b15 (AC113, ACI54, ACI157, AA120). 53p per pack.
LN119 0-30|PL300 130 | UM80 0-33 | Transistors |1__ocg1D and 2—0C81 43p
LZ319 0-26 PL?OB 080 | URIC 0-53 | and Diodes |3__C44 and 2 0C45. 4‘3p' N
L7329 0-26|PL509 130 | UU5  0-38 | IN1124A-531)_ 0C82D and 2—OCB2, 48p. Set of 3—0OC83 65p
L7339 0-55|PLEO1 089 | LU = 0-40 | 1N4952 -00|) \at; Zeners. 2:4v., 27:v., Sv., 36v., 4:3v., 47v.,
152 g-gg PL802 075 |UU12 0-20[2N404 018|510 13v,15v., 16v., (Bv., 20v., 24v., 30v., 18p each.
ME B : ]
MHLD6 75 | All goods are unused and subject to the manufacturers’ guarantee. We do not handle manu-
MKT4 0-98 | facturers’ seconds nor rejecta, which are oiten described as "'new and tested’’ but have a limited
MUI2 14 and unreliable life. Business hiours Mon.-Fri. 9-5.30 p.m.
0-38 | Terms of business. Cash or cheque with order. Post/packing 3p per item, subject to & minimum
0-95 | of 9p per orler. Orders over £5 sent free. All orders cleared same day by first class mail.
0-44 | Any parcel Insured against damage in transit for 3p extra per order. Complete catalogue with
0-28 | conditions of sale 7p post paid. No enquirles answered untess 8.A.E. is enclosed for reply.

MARCONI
SIGNAL GENERATOR TF 801B/3/S. Range
12 Mc/s to 485 Mcfs. P.O.A.
TF{221 HETERODYNE UNIT. Frequencyl
range: 2 Kcfs-100 Mcfs In seven ranges. LO.A.
TF1345/2 COUNTER FREQUENCY METER
with plug-in units ug to 220 Mcls. P.O.A.
OA.1094A/3 H.F. SPECTRUM ANALYSER
with trolley and L.F. extension unit type:
TMe448. Frequency range: 3-30 MHz in nine
bands. Selectivity: 6, 30, 150 Hz at 3 dB. Spec-
trum width: 0-3 kHz and 0-30 kHz in two ranges.
Sweep duration: 0-1, 0-3, 1, 3, 10 and 30 sec.
and manual control.
L.F. EXTENSION UNIT TYPE TM6448.
Frequency range up to 3 MHz, approximately
from 100 Hz in five bands. Bandwidth: on the
tuned ranges, the 3 dB bandwldths at the centre
are approx. Range 1:500 Hz; 2:80 kHz:
3:50 kHz. Full spec, — price on app.

p
TF 14¢H SIGNAL GENERATOR. Frequency|B
-range:

10 kH2-72 MHz. Stabllity: 0002%
High discrimlnation, pius crystal cglnbralor

OA 1094A[S
H

SPECTRUM
(ANALYSER
Carrier
3
30 Mcfs.
|Sweep width:
up to 30 Kejs.
60 dB ampli-

encesmeasur-
able. P.O.A.
BRAND NEW TRIMPOTS
HELIPOT : 10, 50, 100, 500, 51%.010K. 20K, 25K
.C.: Q

ohm. 0p each. M.E.C.: B80p each.
PAINTON: 200, 500, 2Kohm, 60p each,
RELIANCE: 1KO-K, 45p each. Discount for

quantity.
RAND NEW RELAYS BY "“DIAMOND
H", 4 P.D.T. relay. Coil-ohms 150. 26'5 V.

55p each.
THERMOCOUPLES. Mineral Insulated

Goodr.f. form at ali freq . Pr
thermocouple level monitor. Price and spec. on
request.

SO01 REMSCOPE Storage Oscittoscope|
with Trace Shifter type TS1 (740/3). Full spec.
and price upon request.

AVO TRANSISTOR ANALYSER CT 448
£70 Incl. carr,

IA\IIO MULTIMETER MODEL 3X. £2¢:50
ncl. carr.

TF 191D CARRIER DEVIATION METER.
Carrier range: 4 to 1024 Mc/s. Deviation range:
up to &= 125 Kc/s. Modulating frequency range:
up to 35 Kc/s. P.O.A.

€T436 OSCILLOSCOPE D.C. 6 Mc/s. £65-00.
CD1220 WIDE-BAND OSCILLOSCOPE
with Dual Trace Pre-Amplifier CX1257. Band-!
width: DC-24 Mcjs (—3 dB); 2'5 c/s-24 Mc/s
A.C. coupled. Rise Time: 14 nanosec approx.
Sensitivity: 50 mVicm to 50 Vicm in nine
calibrated ranges with fine gain control. A
Time Base—Range: 100 nanosec/cm to 5‘§eclcm

Metal Sheathed. Conductors: Positive Nickel—
Chromium. Negative Nickel—Aluminium, Con-
ductor Diameter: ‘011 inch nominal. Toler-
ance: 4 3°C. up to 400°C. 4+ 2% between 400°C.
and 1000°C. Length 3ft. 2in. (96 cm. approx.}.
£2-25 post paid.

SWESTON" clear plastic meters 50-0-50puA
type S5.221.3.150 size 120 X120 mm. £2'50
postage included.

Also as above 20 V. M.C. size 60 X 60 mm.
type 5.2193.254, £1-95 post pald.
GALVANOMETER by “Weston' scale
0-100 M.c. F.5.D. 200 uA, round 2%in. £1-50
post paid.

QUANTIZATION DISTORTION TESTER.
Checks a.f. to a.i. distortion of p.c.m. systems.
Utiises system power supply. Output levei:
Variable in 1 dB steps. from —50 to +2 ¢Bm.
Accuracy: +02 dB at +2 dBm, +05 dB
incremental. Quantlzation distortion: 0 to
—40 dB In 0-5 dB steps. Meter Indication:
True r.m.s. Input Impedance: 6002 +10%

in 24 calibrated ranges, with

coverage to 12 sec/cm, 20 nanosec/em with X5{balanced.

sweep expansion. B Time Base—Range:
2 usecjem to 1 sec/em in 18 callbrated ranges.
Max. speed,0-4usecfcm with 5 expansion. P.O.A.

AVO MODEL 3 VALVE TESTER
Enables compre-
henslve charac-

RACAL UNIVERSAL COUNTER/TIMER

teristics to be
plotted, or meas-

SAS50 (CT488)

8 diolt in-
line read-out.
Facilltles
include: dlir-
recttrequency
measurement
up to 100MHz;

pulse, period, {
ratio, time
interval  and

ures valves on a
simple good{bad
basis. £85 incl.
carr,

AVO CT 160
VALVE

TESTER

As above but in
portable valise
form as illustra-
ted. Price £65

totalising

measufe-

ments. Input sensitivity variable from 300MV
to 9V, threel pendent inputs, seif-check
etc. Full spec. and price on request.

incl. carr.

TEKTRONIX OSCILLOSCOPES
TYPES:
515A, 524AD, 543, 545, 545A, 545B.

JOHN CRICHTON
Eiectronic Equipment

558, Kingston Road, Raynes Park, London, S.W.20

q Plug-in Units: CA, G, 1A1, 10A1. P.O.A.

Please phone 01-540 9534

ForaProfessional 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. Linsiey Hood Class A] Sugden Class A (Reprint now available.) Stuart
tape circuits. full set of fibreglass PCB’s and all pants for primary design. Ready-
wound inductors and Bogen heads for }'* 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 32 x 31 x 4} high. Tagboard terminations.
Fully impregnated and built for continuous use. Our type No. 750 £4.20 post frec.
Replaces parts 750a, 750b and 750c.

P.S. Anybody want fully wound mains transformers for the bench Power
Supply in February W.W.?

For free list. please send fooiscap (9x4")s.a.e.

ALLU.K. ORDERSARE 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.

WWW americanradiohistorv com
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METALWORK SYSTEM
Designed to house Bailey, Blomley or Linsley Hood Ciass AB
amplifiers with simple or regulated power supplies and Bailey
Burrows pre-amp. Options of standard or hum reducmg 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.. £7-40
Simple clamp......... N 020
Magnetically screening clamp...................0iiun.. 0-75
COMPONENTS FOR W.W. AMPLIFIER DESIGNS SLIDER POTENTIOMETERS Semi-
100W AMPLIFIER (FEB. 1972) zuiggdum::szs
Designer approved kit. . :
Semiconductor set 15-60 CENGTFIe7mm 2N 1613 020
Resistors, capacitors, pots 2-50 A B 2NI71 025
i F/Glass PCB . 1-30 %“g.gg.gG g:g
POWER SUPPLY (For IOOW Amp) d .
Designer approved kit. WIDTH:  10mm 1 X 2N3055 0-45
Semiconductors, Resistors, capacitors, pots, trans- 2N3442 1-20
formers6 F/Glg; PCB .. 1470 [ %mgga g-ﬁ
30w BLOML] (New upprooch to cluss B) . :
Semiconductor set .. 5.0  |RAVEL: 55mm . - K 2N3906  0-20
Resistors, capacitors, pots .. - i s .. 1-88 U U 2N4058 012
F/Glass PCB - - .. 070 . 2N4062 011
ow BAILEY (Smgle power rcul) Single: log or lin K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K, IM 35p 2N4302 0-60
Transistor set .. 4-60 Dual: log or lin IK, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K 470K, IM 55p 2N5457 0-30
Resistors, capacitors, pots 1-45 Batance: special dual track 0K 60p 2N5830 0-30
F/Glass PCB 065 Black{Chrome knob: type A or B 12p 4036 0-40
LINSLEY- HOOD CLASS A (Dec o |970 cnrcunt) 40362 0-45
Designer approved kit. BCI07 0-08
2N3055 pair, BC212L, 2N1711 1-25 BCI08 0-08
Res:stors. cqpu:itors, pot . . . .. 180 BC109 0-08
F/Glass PCB = - .. 0-60 BCI25 0-15
LINSLEY-HOOD 20W CLASS AB THYRISTORS RECTIFIERS 23mm CARBORN BCI26 g-::
Designer approved kit. POTENTIOMETERS BC182K .
Mj481/451, M]ESZI BCI82L, BC212L, zener 3-35 PIV IA 3A 7A |6A 1A 1-5A 3A Single:  din 1K to 2M2 12 BC212K 0-12
Renstors. capacitors, pots 2:20 P P P P P P P ingie: |m 4K;° 2M2 |zp BCI82L 0:10
F/Glass P ) 0-70 50 25 27 45 60 7 819 Duat: IF’Q i t°4|<7 M2 35P BCI84L 0-11
Please state 8¢) or I5¢) 100 27 30 50 65 7 9 120 ot TORMo N e s BC2I12L 012
REGULATED 60V POWER SUPPLY 200 35 37 55 75 8 10 22 Balames: P' °g o P BC2l4L  O0-14
A 5 transistor series stabiliser, suitable for a pair of 300 40 45 60 85 9 1l 25 s burpose hesager YA BF257 0-40
Bailey or Blomley umpllﬁersR, feétunr}% very effective 400 45 50 65 90 10 12 26 thzterNot ::rlenu‘;fi.én BF§(5299 g;z
§/C protection. All Semi/C’s, R’s, C’s, F/Glass PCL 4-85 A | . BF .
Power supplies for other amplifiers also uv.nlqble Zener Diodes 400mW 4V7-30V 12p at mid point. 22K only  45p BFYS50 0-20
PRE-AMPS MJi48] 1-20
Each component set comprises of all specified resistors, MJ491 1-30
capacitors, transistors, pots, including special bafance MJES2I 0-60
control for stereo sets MPSAOQS 0:30
BAILEFY/GBIURROWS (Aug 1971) ‘ 5 :Pgﬁ:?. g;:
Stereo ass PCB .. I 1-60 PSAl4 :
Component Set. Mono . 275 IEXAN gxéﬂ%ﬂ'ggﬁé\gNTsﬁEsmNED MPSA5S 035
Component set: Stereo = 6-35 MPSA65 0-35
BURROWS SIMPLE PRE- AMP A LL K MPSA66 0-40
Mono F/Glass PCB .. 0-80 MPSHO5 020
(suitable for 4-'ve and —'ve voltuge systems) MPSUOQ5 0-60
Component set: Mono 2:05 MPSU55 0-70
Component set: Stereo 4-90 SN72741P 0:58
LINSLEY-HOOD SIMPLE PRE-AMP SN72748P 0-58
Stereo F/Glass PCB .. 1-60 THBI1 1-10
(includes accommodation for mug PU C|rcu|t but com= TIP29A 0:50
ponents for this are not supplned with the sets) TIP30A 0-60
Component set: Mono i 2-50 TIP3IA 0-60
Component set: Stereo 5-85 TIP32A 0-70
STUART TAPE RECORDER TIPIIA 1-00
Set of stereo f/glass PCBs 2-70 TIP34A 1-50
Components sets on price list. TIP41A 074
£28:50 ... w450 incLunes Teax case Tipadss  0-40
For FREE Illustrated List please write to: post (UK) 45p DES TEAK CASE gl
22 The Pantiles BBXIeyheath Kent 20 Watt per channel stereo amplifier designed by Richard Mann of Texas 15490[520 (I)gg
! ! Instrulments and publi(sh%d in Practical Wirelesss May)-]ulydl‘?zz 3 IN916 0-07
This low distortion (0:09% at 20W into ohm), wide bandwidth (—3dB 1544 0-05
UK POST FREE EXCEPT WHERE STATED OVERSEAS AT COST 514735k Hz) design is offered as a Texas Instruments approved full kit (including 15920 0-10
MA“. ORDER ONLY Iailsltl‘-netalw::ark and Teak case for a total of £28-95 post paid. Full details in price ;3%262 ‘I’%:

VITAVOX

HIGH QUALITY

MICROPHONES LOUDSPEAKERS
PRESSURE UNITS H.F. HORNS
And a wide range of associated eqpt.

Further information from

VITAVOX LTD

Westmoreland Road, London NW9 9RJ
Telephone: 01-204 4234

WW—095 FOR FURTHER DETAILS

GUNTON ELECTRONIC S
IGNITION KIT ST,
e e Ak con £995 ..

*  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

o0co00000

12 volt onty state pos. or neg. earth. Supplied with illustrated assembty and fitting
instructions. with details for fitting alt types of tachometers. Can be built in an evening
and fitted in 15 minutes. Spare snap-on connectors for coil, etc. Calt in for a demonstra-
tion S A.E. all enquiries please

ELECTRONICS DESIGN ASSO

82 BATH STREET, WALSALL WS1 3DE
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.0.5-DIGIT COUNTERS50V. Brandnew. T.151A—-£1.(P.Pd.)
.4-DIGIT 78p (P.Pd)

VEEDER ROOT 5-DIGIT COUNTER 20v. D.C. with manual
reset. Ex-Equipment but all tested £3-25. (P.Pd.)

DESSYN POSITION TRANSMITTERS AND RECEIVERS
For 24y. D.C. operation. We have available various types of
Transmitters and Blank Dial Receivers. Please advise us of your
approximate requirements and we will be pleased to guote.

GRELCO 6.WAY CONNECTOR BLOCKS
10 for £1-25. (P.Pd.)

SANGAMO-WESTON MOVING-COIL RELAYS
550 & 20 ohm-—£225 (P.Pd.) 2200 ohm—£2:25. (P.Pd.)

ENGLISH ELECTRIC VACUUM CAPACITORS
Variable. 7-150pF. Type UB.150-15-40—£26-50. (P.Pd)

A.C.
MAINS{27V

MAINS TO £3-75
27V 500mA DC POWER EACH
STABILISED SUPPLY (P.Pd U.K.)

UNIT

A.C. MAINS to 21v 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 case, provision being made for base or side mounting.
Cable entry grommets are mounted in the base of the unit,
The choke capacity smoothed outout is solid state stabilised
against variation in input voitage and output current, and
input and output fuses with spares are fitted. The output
operates a buiit-in S.P.C.0O. relay to swltch 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 127 X
10" x 6" deep. Our price, brand new in carton with circuit,
only £3-75 (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
8.T7.C., T.C.C., Dubilier, Kemet, 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 Magsiips 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 information by the magslip link. Transformers to
provide 50v 50Hz from 240v A.C. £1°95 each. (P.Pd.).
PLANNAIR. Axial Flow Fans (with mounting) Type
6PL-122-331 Mk. 2 6", 2,800 r.p.m. 400v. 3ph 50Hz. New and
boxed—£18 (C.Pd. U.K).

DOWTY ROTOL VALVES 07402YB33. We have just received
a few of these difficuit to obtain items. P.O.A.

VACTRIC SIZE 23 PULSE GENERATORS (Shatt 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—£22-50 (C.Pd. U.K.).

400MZ INVERTERS. 27-5v 150A input, 115v 400Hz 2500V A
output. Not new but in excellent condition; fitted with control
box containing switchgear and voitage and frequency adjust-
ment circuits. These are extremely small for their capacity
only 16in long and 13in high overall including the controi box
which also carrlfes the circuit diagram. £29 (C.Pd. U.K. Mainid.)
MULTICORE PVC COVERED TELEPHONE CABLE 24
core £22 per 100 yds, 12 core £18 per 100 yds, 8 core £12 per
100 yds, 4 core £16 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 70/0076” conductors £3-25
per 100 yds (P.Pd.) also with 40/0076" conductors in grey, violet,
white, pink and red at £2:50 per 100 yds (P.Pd.).

SPECIALIST STOCKISTS OF SERVOMOTORS, SYNCHROS, MAGSLIPS & PLUGS & SOCKETS

CSemm ancg éiec{ronic C?Sales ol),lcl

Regd. Office: 452 HIGH STREET, ORPIN
Post Orders and Technical enquiries to: “BAYS”

GTON, KENT. Phone: Orpington 31066
, 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. Qutput is 220v D.C. 15 amps, Ideal for operation of
D.C. motors etc. £27-568 (including carriage U.K. Mainiand).

SPECIAL OFFER OF PROFESSIONAL HIG

POWER SUPPLIES! HESTGREDE
Two types of rack mounting supplies are avallable both in
absolutely mint condition complete with all valves, spare
fuses etc.

Cat. W.25489 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 franstormer 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 (C.T.)
and 4v 8A. The H.T. output is double choke capacity smoothed
{2 x 8H 4+ 2 X 8uF). A bridge metal rectifier is employed.
Provision is made for remote switching whiie a panel mounted
H.T. switch is fitted. Beautifully finished in grey hammer stove
enamel. Dimensions: Front panel 19" wide 10}” high 131" deep
behind F.P. Weight 66 lbs. Price £13-08 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 voitage and current and 9 vaive anode voltages.
The unit carries A.C. input and H.T. output panel fuses. The
H.T. supply is derlved 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 6-4v 10A (C.T.) 5v 6A (C.T.) and 4v BA. The H.T. output is
series stabilised by 4 X KT66 valves. A bridge metal rectifier
is emptoyed. 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
121* high 13} deep behind front panel. Weight 63 ibs. Price
“:A?‘JOIC'P. England and Wales plus extra £1 carriage Scotland
and N.I.

TIME SWITCH Smiths type TT.10/KD. 0/1C minutes. Contacts
2-pole, 250v 50Hz—£2-25. (P.Pd.)

KLAXON GEARED MOTORS
240v. 50Hz. 1 r.p.m. 2 Ibs.[in.—£525. (C.Pd.)
Ditto. 110v.—£4-75. (C.Pd.)

DRY REED INSERTS

W i e —— .
N N — - i S

Overall length 185" (Body length 1:17)
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; £250 ‘per
10,000. All carriage paid.

Heavy duty type (body length 27) diameter
0-22” to switch up to 1A. at up to 250V. A.C.
Gold clad contacts, £1:25 per doz., £6:15
per 100; £47-50 per 1000; £450 per 10,000.
Changeover type £2:50 per doz. All carriage
paid.

Operating Magnets 55p per doz. £4 per 100;
£35 per 1000. All carriage paid.

Th

uy it for what it is.
Or buy it for what it 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
« ver conventional test meters including tremendous versatility and economy

ACCESSORIES TO CONVERT THE SUPERTESTER 680R TO THE FOLLOWING:
Temperature

Signal
Injector Probe

For measuring

Amperclamp ,‘T

a.c. cdrrents

Producing Covering the
ggg:mso:A ° 1KHz and range — 30 to .
£1195 \ 500 KHz £ 200°C £11.95 Teansistor
- signals for [ \ Tester
circuit testing £5.95 o
Gauss reniesns Electronic Voltmeter  ¢ovan
Meter | hase Sequence Pyt rosstance  Sistors and
ete‘r 1 of 1 YMohms diodes
For lnd|cat0r Toindicate
measurin the phase fov-d‘c. and
m:;nl;t\cg ﬁ sequence of 1.6Mohms
field a 3 phase shuntea by 10pF
i sterenglhs supply: £5.95. 1o a.c. £18.00
I g110s OTHER ACCESSORIES AVAILABLE sHUNTS D.C.25. 50and 100 amps. £4.50each CURRENT TRANSFO

& ad hastlit
[ =

25 and 100 amps. £7.00 each. E.H.T. PROBE Extendsd.c ,voﬁz;ge t0 25.000v £5.95.

T== = ELECTRONIC BROKERS LTD.

WW-—-097 FOR FURTHER DETAILS
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RMERSAC

49-53 Fancras Rd. London
NW1 2Q8. Tel: 01-837 7781.

SUPER
TESTER
680R
SPECIFI
CATION

13 O.C. ranges
from 0.1 to
2000V, 12
ranges from
50uA to 5A
20,000 2 /A
Accuracy 1%,
i1 AC. ranges
trom 2 to 2500V 10'vanges fram
2508 10 4.0000/V. Accuraty
2%

Resistance: 6 ranges from 05§10
100ME. Reactance: 1| range af
0-10M Frequency: 2 ranges of 0-50
and 0-5000 Hz. Octput Vots: 9 ranges from 10to
2000V, Decibels: 10 ranges froam —24 to +70dB.
Capacitance: 6 ranges 4 ranges from 20 to
20000 mtd from intemal battery and 2 ranges
fom 50000 1o 500.000pf using mains.
£18.50complete with case and probes
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NEW SRANCIHES NOW OPEN

SUNDERLAND
STOCKPORT
COVENTRY
(Opening Jan.)

B8IRMINGHAM 30-31 Gt. Western
Arcade (Closed Wed.)
BLACKPOOL (Agent) 0 & 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.)
£DINBURGH 101 Lothian Road (Closed Wed.)
GLASGOW 326 Argyle St. (Closed Tues.)
HULL 7 Whitefriargate (Closed Thurs.)
LEEDS 5-7 Countv (Mecca) Acade, Briggate
(Closed Wed.) Tel. 28252
LEICESTER 32 High St. (Closed Thurs.)
LIVERPOOL 73 Dale St. (Closed Wed.)
LONDON 238 Edgware Rd.,
(Closed Thurs ) Tel. 723 1629
MANCHESTER 60a Oidham St.
(Closed Wed.) Tel. 236 2778

HI-FICENTRES LTD.
AIL ORDERS to:
106 HENCONNER LANE, LEEDS 13.
Terms C.W.0. ov C.0.D. Portage 25p ety |
under £2. 30p extra over £9, or as sated
Trade supplied. 3.A.E, with enquiries. ‘
EXPORT ENQUIRIES WELCOMED
BRANCHES OPEN ALL DAY SATURDAYS |
ND OPERATE A 5-DAY WEEE
MAIL ORDERS NOT TO BE 8ENT TO SHOPS. |
MIDDLESBROUGH 106 Newport Rd.
(Closed Wed.) Tel. 47096 |
NEWCASTLE 24 Newgate Shopping Centre
(Closed Wed.) Tel. 21469
NOTTINGHAM 19/16s Marret §1 |
(Closed Thurs.) Tel. 48068
SHEFFIELD 13 Exchange St. (Closed Thurs.)
Tel. 20716 |
STOCKPORT 8 Littte Underbank Tel. 480 0777
SUNDERLAND 5 Market Square
{Closed Wed.) Tel. 70573

High Quality
Ireble, Vol
plus diodes,

COMPLETE KIT OF PARTS INC.

FULLY WIRED PRINTED CIRCUIT £“'50

R.S.C. G66 Mkil 66 WATT STEREQ AMPLIFIFIER

Output.

Range 20
+ 13 dB. Selector switeh
=peakers. Statshurd 200-250v,
Black ‘Silver metal face hlate and matehing knobs,

ting LH.F. M. Ind. Ganzed Controls Bass

. Bolid state constr. employing 16 Trans.
0 000H 2z Bags control + 12 dB T'reble
.U. or Tapc/Radio. Qutput for 3-15 ohm
30 Hz wains operation. Attractive

1d Bala

OR FAGTORY BUILT IN
TEAK VENEERED CIABINET £14-99

R.S.C. SUPER 30 Mklil HIGH FIDELITY STEREO AMPLIFIER

APPROXIMATELY

WORTH
INCLUDING

BULLD AN AMPLIFIER
DOUBLE THE KIT PRICRE

Quiy high grwte components by leading manufacturers

For Magnetic or
Ceramic Pick-Ups
regardless
Output (per chanuel)
1o wattg RMN into 8

* Push Button Selector Switching
* Jack Socket for Headphones

“ Neon Indicator
* Satin  Silver

Finish Metal Fascia

CABINET

TRANSFORMERS

MAINS ISOLATING SERIES

Primary 200 250 Volts Secondary 240 Volits Centre

Ref. VA
No. (Watts)
07 20

12
15
27
40
63

4

8
178

440V 300VA ISOLATOR, Primary 440V Secondury 240V, Centre Tapped

Weight
b oz

COO0OOADN®

d (120V) and Earth Shiclded
ALSO AVAILABLE WITH 115/120Y SECONDARY WINDING

Size cm.
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Screened and Shrouded, £943.P & P &
AUTO SERIES (NOT ISOLATED)

Weight
l
|

mooomoo;—
DN AOROOW
XX XX X XX X
TFLESSoon
—OVONRNALL
XXX XXX XXX

N
&
x

Size cm.

LANO AGOA

P&P
b

Auto Taps

0-11
0-1 I5-2I0~2 0
0-115-200-220-240

of Price

TOTALLY ENCLOSED 115V AUTO

TRANSFORMERS

115V 500 Watt totally enclosed auto transformer, complete with mains lead
and two | I5Y outlet sockets, £7-85. 7p
Also available a 20 Wart version. £1:67, P & P 22p.

W VOLTAGE SERIES (ISOLATED

LO
PRIMARY 200-250 VOLTS

)
12 AND/OR 24 VOLT RANGE

N - Frequency Response COMPLETE KIT (less
Solid State Circuitry 7 Hz to 70 Kilz cubinet). L 65p £25
* Twenty Silicon Transistors 1 as Cublnetirreq. tiextra

* Four Diodes, Four Rectifiers
Send S.A.E. for full descriptive leatlet,

FACTORY BUILT UNIT INC. CABINET

with 12 months’ guarantee. Or Dep. £7 and £38 '75
4 monthly payments £3-99 (Total £42-91)
R.8.C. STEREO FM TUNER NOW AVAILABLE. Visually mutches Huper 30 Mk. 111 at

£44-95

ULTRA HIGH

NE
12" ‘POP’ 50

50 W, ‘m 60 Watfs 100 \\ull,s
I Ni50
g ]4,00\1 ].l 0(1 )
ClmEs

Or bep. &
payments &
Puir xuitable for all purposes.

ud O monthly Or lle) £

Power Rating R.M.S. continuous.

15" ‘POP’ 60

20 (Total £12-80) payinents é.l 311 (Total £15-00) pavments £2-2u (Total £25- 80)
SUITABLE FOR BASS GUITAR, NLECTRONIC ORGAN. ete.

POWER LOUDSPEAKERS

2 years guarantee. Carr. free

18" ‘POP’ 100

and 9 monthly Or Dep £06-00 and 9 rmonthly

FANE SPEAKERS ‘POP’ 25/2

12" 25 WA Duxl Cone. 15 ohws
NOT jor Bass Guitar,

£6.75 Oc Dep. £1°20 and 9 monthly
pavinents 75 (Total gH-00

R.S.C.AIO30
WATT HI-FI
AMPLIFIER

Ineluding 2
ind. controlted
inputs
Separate Bass and Trehle Controls. Valves
EFB6, EFg6, ECC8:5, GZ34, EL34, BLI4.
Sengitivity dtmy. For High Itap. mie. or
pick-ups. Designed to high tldelity standards

tor CLURR, BCHOOLS, THEATRES, DANCE
HALLS, DISCOTHEQUES, cte. For use with
1:lectronic Organ, Bass or Lead Gnitar. For
Uramy, Radio or Tape, For §or 13 ohm speakers.
Twin-handled metul cover £1- 90

FACTORY BUILT with £ I 9 75
monthg’ guarantee. Or Dep. £4 nnd 9 monthly
for leallet

payments £2:10 (Toti £22-90) 8.4k

.5.C. MAINS TRANS

FULLY GUARANTEED. Interleaved and lmpreg

HI-FI SPEAKER ENCLOSURES

Teak veneer finish. P]cﬂsmg des:gu.
Acoustically hned. All sizes spprox.

JE8 16 11> n. Pressur. \
ised. Gives excellent results £5 35 i
with 8 in. Hi-Fi 8peaker.
SE8 fm optimum  results 1
i v in.  Hi-Fi £6 47 Q
a k. X13 %9 in. -
SE10 outstanding periorinance with Hi-1i £6 74

10-in. speaker. 24 16 10 in. Torted.
SE12 for high grade results with
12 in. Hi-Fi speaker and Tweeter.

25% W% 16} in. Pressurised. £7-87

FANE 807T HIGH FIDELITY
SPEAKER 8" 10 WATT

A full range unit to provide excellent
sound quality in saitable enclosure.
Roll P.V.C. coune surround and long
throw voice coil to achieve very low
fundumental resonance of 30 Hz.
Tweeter cone extends high note
c:puense. Freqnency range 25-15,060 Hz. Impedance
Jor 8/150. (staterequiremeat.) £3 ,85
Cast Chassis REMARKABLE VALUE
MODEL 803T 8" L5w. with parasytic Tweeter.
Response 23 Hz to I15 KHz (fnuss £4,9
15,000 hap 3 or 8-15 ohms.  ONLY

where necessary. Primaries 200-250v. 50 Hz.
MIDGET CLAMPED TYPE 2% x 2% \<2{m

300-0-300v, 100mA, 8.3v. 4a., 0 5
0-0-300v. 130mA, 6.5v. da. e.t. 63y, 1a,
sunlab]e for ‘\Iu]!a:d 510 Amplilier

150-0-350v. 100mA,, 6.3v. 4a 0 b
330-0-230v. 150mA, 6.3v. 4

. %a. 6:
CHARGER TRANSFORMERS 0-9-15v. Lia.

-1100:
AUTO (Step UP/Ste N} Transiormers

1107120v.,  200-2 . 30-Bu walts iH
L3ow.. 180p: 250w . ,f,..“._ 5750, L0l ’\ R84 BN vattery elinina-
OUTPUT TRANSFORMERS e tor completely replaces 1-5v.
Standard Pentode 5,000 0 0 7.000 0 to 54 50p and  90v. Radio batteties
i Pull 8 witts 83p | @ | where normial 200-200v. AC
Push-Pull 10 watts GV6 ECLa6 ta 5, 5, 2- maing iy : al
(0 T o oo A oy £187  (omplctekic £3.95  Ready  £3.75
Lush-Pull EES1 G 5 or 150 10-12 watts . £1-35 with diagram ior use
Irush-Pull Cttra Linear for Mullard 510, ete. £2:20 N
Push-Full 15-18 watts, sectionally wound . W
Lt R'T'66, ele., for 3or 1542, .. .. 199 sELENIUM RECTIFIERS Brideed
Push-Pull 20 watt high quality smuonall Max. input 18v. AC, 6/12v. DC output. la.
wound ELid, 616, K'T66, ete.to 30r10Q £330 25p; 2a.. 35p; “o., 50p: 4. €5p; ba. S0p

HIGH FIDELITY SPEAKERS
AUDIOTRINE RANGE

Heavy eonstruction. Highly
efficient ceramic magnets.
Plastillex cone surroumls,
“I>* iudicates Tweeter cnne
providing frequency range up
to 15 KHz. Lxceptional per-

2. 1

199, 3a.0r94v. .50, §1- 35,
99p;
- 125p: »a 14517 6u..165p; Ba., £2.

formanee at low cost.

HF 88T ..8" 10W  £2-88
F 102D .10" 10w  £3-40
.12 15W £4-50 Please state
1201, 12" 15W  £4-99 impedance
15W  £5'75 required.
,1:' 15W  £6°25 3 or 815 ohm.
HI-FI SPEAKER SYSTEMS

. Audiotrine 121K. 12 in. 15
/_\<° watt. 11.000 Gauss bass unit.
\ Crouss-over urit amt Tweeter.
| Smooth resjonse and wide
frequency renge ensure re-

alistic sound re-

Wi Sl €595
£6-95

Audiotrine 125K with extra sensi-
BATTERY/MAINS CONVERSION UNITS

tive 15,000 Gauss 12 in. speaker.

o

Wi —— =<
CSSacmarnd
g > C
Quoocuniwn—u

Amps.

S
&

OB AL~
00000660

L A
PRIMARY 200-250 VOLT

Ref, Amps.
No,

All ratings are continuous. Standard construction: open with solder

Weight Size em.
ib oz
12
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5% 5%

Secondary Windings

0-12V at 0-25A x2
0-12V at 0-5A x2
0-12Y ar IAX2
0-12V at 2A x2
0-12V ar 3A x2
0-12V at 4Ax2

B P S
nmoanowde™
ES - whry

0-12V at 30A %2

30 VOLT RANGE
Secondary Taps

0-12-15-20-24-30V

eVAOWwO
2602

2d0aRS

.

NN AN ——p,

—-

50 VOLT RANGE
Secondary Taps

0-19-25-33-40-50V

—ONBWN— =
O =D RO W

BN AW OL W

60 VOLT RANGE
0-24-30-40-48-60V

O AN——p
O A DD
nmuNEoma®@un

TYPES

95

I
z
o
o0

Please note, these
units do not in-
clude rectifiers

tags and wax impregnation. Enclosed styles to order.

E
12VOLT BATTERIES

TRANSISTORS

TO MANUFACTURERS’
BC107/108/109 9-0p each
25+ 7-Sp
1004 6-5p

500+ 6:0p
Minimum order 10 pieces

FULL

2N 3055 68p each

with mica and bushes
25+ 5Sp

100+ 45p

500+ 40p

this range.

% Quantity prices on application

Also stocked: SEMICONDUCTORS -

MULTIMETERS + MAINS
ELECTROSIL METAL OXID

SPECIFICATIONS

AD 161/162 60p pair
with mica and bushes
2! 55p
50p
45p
40p

VALVES
KEYNECTOR
E RESISTORS

*Carriage via B.R.E

BARRIE electronics

11 MOSCOW ROAD, QUEENSWAY

LONDON W2 4AH 'Tel:01-229 6681/2
NEAREST TUBE STATIONS: BAYSWATER ; QUEENSWAY

WW—098 FOR FURTHER DETAILS

wwwwamericanradiohistorv. com.


www.americanradiohistory.com

a76

LASKYS — NEW DOLBY SYSTEM
NOISE REDUCTION UNIT

[ - ’:h'—-nﬁ

e s
] 2

_J NOEE  FPECRLICTION LN

The new Lasky's NOISE REDUCTION UNIT uses the tamous DOLBY ‘B’ system to provide users of
semi professional and cassette recorders with a way 10 increase performance at low tape speeds by
reducing tape hiss by 3dB at BOOHz rising to BdB 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 '8’ format. Controls are provided for input levels and noise reduction on record and replay.
2 meters are fitted for instant checking of DOLBY level. O tape monitoring is provided by the replay input
button when used with 3 head machines. Brief specification. Freouency response: 20Hz ta 15KH7
1dB 19KHz 35dB. Channel separation: 50d8 atiKHz.

Signal to noise: better than 70dB Iref 580mV). Power LASKYS £32 50 POST FREE
requirements: 200/250V. AC 40/60Hz. Size 151x9x3}in. 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
SQ matrix decoding function on SQ encoded programme material (adopted by the majority of the world's
manufacturers). from disc. tape or FM radio. The four signais. when reproduced through four amplifiers
and four speakers. will be presented as teft, 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 votume controi
allows overall level to be set plus a rear control for front to back batancing. BRIEF SPEC. Input Imp
40K ohms. Output Imp 300 ohms. Freq. Resp. 4Hz 100KHz. Freq. Sep. 60dB. Rear Sep. 20dB.
Power Req. AC 240V 50/60Hz Size: 180 (W) x 55 (H)x 220 (D} mm

LASKYS PRICE £22.50 c ar 3sp
FERGUSON 3414 COMPACT SYSTEM

The 3414 s a compact FM stereo receiver fitted with a B.S R. Autc
Manua! turntable and Goldnng G8O0OH cart. Inputs for Tape play
and Auxiliary and outputs for tape and headphones. Controls
for volume. bass. treble and batance. The FM Tuner section
has 5 pre-settable push buttons. Stereo braadcast indicator
beacon. SPEC. Power Output 15 watts per chahnel
into 4 ohms. Freq. Resp. 30-25KHz. Harmonic Dist.
Less tnan 0.5% ‘& 1KHz. Power Req. AC 120-Z40v
50/60Hz. Size 66.5 (L} x 38 (W) x 18.6 (H) cm. Wainut
veneer finish Complete  with  pair of
The Phiips ~ RH.402  Philips RH.402 speakers.

Speakrr< incluge one 7 woofer and one
£79.00

1" tweeter. Power 20W r.m.s

i FoN
rrmias
1 nimce

000000

Philips RH.402 Speakers PACKAGE
iabi tek 3 i i
?231' .goepairfepara ely at Ferguson 3414 Compact with a pair of Laskys Price £85

Lasky's Criterion Mk. X speakers.

Made to sell
for £69.50

LEAK TRUSPEED Mk 111

A dow speed (250 r.p m.) synchronous 12-pole
hysteresis motor (100-130V. or 200-250V).
gives consiant turntabie speed independent of
mains voltage fluctuations. Speeds: 33% r.p.m
and 45 r.p.m. Wow: less than 0.15%. Ftutier
iess than 0.02 Isolated pick-up arm and
balanced rturntable mounting greatly reduced
acoustic feedback. Cast aluminium turntabie
The antistatic turntable mat hoids all diameters
of record correctly and drives them from the
rim thus eliminating slipping caused by bowed or
warped records. Size: 123in x 15%in x 74in
inc. cover. COMPLETE WITH ARM. TEAK
PLINTH. AND TINTED PERSPEX COVER AND
SHURE M75/6 CARTRIDGE

Leak Truspeed on walnut base

with cover — less arm and car- £29
tridge. A snip for the Hi-Fi

enthusiast.

EXCLUSIVE TM-5
5K/ohms/V MULTIMETER

Another pocket multimeter from Laskys providing top guality and
value The Slimline impact resistant case size 4/x2!x1%in fitted
with extra large 2;in square meter. Readability is superior onall
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 £2-45 C &P 35p

AUDIO - TRONI 197
JUST PUBL'SHED 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 Hi-Fi and electronics equipment everything for tne layman and enthusiast
alike. All the goods shown in the ~"Audio-Tronics Catalogue” are available from any of our branchesor
by Mail Order to any address in the U.K. or overseas. Free on request. Just send your name. address
and 15p for post and inclusion on our regular mailing list.

207 EOGWARE ROAD, LONDON, W.2.
33 TOTTENHAM CT.RD. LONDON, W1

MAIL ORDERS TO:Dept WW 3-15.CAVELL STREET_LONDON, E1 2BN

42-45 TOTTENHAM CT. RD, LONDON, W1
8 FLEET STREET, LONOON, E.C4:
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Wilkinsons

RELAY

P.O. TYPE 3000

e AND 600
= = g _‘.BUILT TO YOUR SPECIFICATION

Contacts up to 8 changeover
% DUST COVERS
% QUICK DELIVERY
% KEEN PRICES

% QUOTATIONS BY RETURN
4 HOME & OVERSEAS

PRECISION POTS 50K 2W %7, 10K 3W %", 56K 5W 1", £1-25 each. 20K 10W 1§", £2 each.
Send for compiete list of Carbon and Wire Wound types, all values.

GALVANOMETERS. Unipivot type 50-0-50 Microamp, scaled 35-0-35, Knife pointer, Mirror
scale, 4 In. dia. in leather carrying case £10 each, Post 40p.

MEGGERS. 500 volts, range 0-1,000 Meg. ohms—infinity, metal case, In good working order
£15 each. Post 40p. . . .
PORTABLE VOLTMETERS 160 volts AC/DC moving iron 8 in. Mirror scale in polished
wood case with hinged flap 9 in. by 8} in. by 33 in., only £5 each, post 70p, resistance
supplled to extend range to 320 volts (scale reading X2) 50p extra.

VOLTMETERS 2 in. flush round AC|DC with fixing clip 0-20 or 0-40 volts £2 each.
0-5 amp same price. 10 MA £1-50 each, all post paid. )

FREQUENCY METERS. 45/55 c.p.s. 230 v. A.C. 6 in. dia. flush round £10. Post 70p.
SINGLE FUSE HOLDERS. Belling Lee L356 one hole flxing. 10p each.

GEARED MOTORS. i r.p.m. or 3 r.p.m. 4 watts very powerful, reversible 24 v. A.C.
£175, 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 6 Volts 15 Amps DC. Heavily damped 0/20 ammeter Moving Coil 25 in. reads true charging
current, which |s 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 171 In. X 13} in. X 12in.,
deslgned to stand on bench or flt to a wall £10. Carrlage 75p.

MINIATURE DIGITAL INDICATOR, size of digits § in., illuminated by 28 volt lamps,
reading 0 10 9 with decimal points, quick disconnect at rear of unlt for easy lamp replace-
ment. This minlaturized 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 avaliable. K

BRIDGE MEGGERS, SERIES |, 1,000 volts, range 0/100 M ohms-infinity, with resistance
Box 0/9999 ohms. Brand new. £65-00 each. Carriage 75p.

VEEDER-ROOT COUNTERS with zero reset 800 counts per minute.

6 flaures. 110 v. A.C. £5 post paid.
STROBOSCOPE FORKS 125 CYCLES,
£1 each, post paid.

HIGH SPEED COUNTERS

3% in. X 1 in. 10 counts per second, with
4 ﬂglulrﬁs. The fulluwl;g D.C. voltages are
available, 6 v., 12 v., 24 v., 650 v., or 100 v.
Also supplled with auxiliary contacts, £ 1 '75
normally open 40p extra.
MINJIATURE BUZZERS, 12 volts, with toneadjuster 40p each as illustrated
LEDEX ROTARY SOLENOIDS AND CIRCUIT SELECTORS, size 5S
4 pole 11 way and off £5-50, 24 pole 11 way and off £10-50. 54 pole On/Off £7°50.
MICROSWITCHES ROLLER TYPE. Honeywell S.P.C.O. 15 amp 125-250 and
460 volts AC, 60p each post paid. Quantity dlscounts. !
SPRINGLOADED TOGGLE SWITCHES. D.P.C.O. 10 amp 250 volt NSF, 40p ‘
each post paid. g4
FOOT PRESS SWITCH with sloping rubber-covered platform §.P.C.0. 5 amp.
Base 121 in. x 112 in. x max. helght 5f in. £3-50 each, post 60p.

L. WILKINSON (CROYDON) LTD., LONGLEY HOUSE,

LONGLEY RD., CROYDON, CR0 3LH. Phone 01-684 0236 Grams: WILCO CROYDON

WW—099 FOR FURTHER DETAILS

Increase efficiency of Offlice, Shop and
Workshop with this DELUXE TELE-
PHONE AMPLIFIER which enables

£7-25

vou 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 3in. X 4in. Ready
to operate. Add 14p extra for battery.
P & P 22p.

WEST LONDON

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. Kffec-
tive range 300ft. Call/talk/listen from
Master to Subs and Subs to Master.
With Selector switch. Ideally suitable
for oftice, shop, home or surgery.
Adaptable for Mains. Complete with
three 66ft. connecting wires and
accessories. On/Off switch  volume
control. . & P’. 40p.

DIRECT SUPPLIES

169 KENSINGTON HIGH STREET, LONDON W8 6SN

S

Thermistors

thermistors. In order that their
range of instrumentation and

for all those interested in the
useful circuit component.

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 (NTC and PTC) types of

evident. it will prove to be an indispensable reference book

0 592 02807 0 208 pages illustrated 1971
Available from leading booksellers or:

The Butterworth Group
88 Kingsway London WC2B 6AB
Showrooms and Trade Counter 4-5 Bell Yard London WC2

potential usefulness in a wide
measurement may be made

application of this extremely
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Data Recording Magnetic Tape Handler Type VI 7 Track 4" complete with Read/
Write Heads suitable as replacement and spares for most ICL Computer Systems
ICL Systgms 4 — Line Printer 4555. RCA Tape Handlers 4/50 & 70/445-2. RCA Type
1507 80 column Card Reader Plessey RAB/3 ‘M’ {003) 32K word 25 Bit 2 Micro-
second Memory System. Teletype Corp. Hi Speed tape punch {BRPE) .. ... P.O.A.

CAPACITORS

Daly Electrolytic 9000 uf 40v 50p: Daly Efectrolvtic 10,000 uf 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 1ph 50c 0.125hp 1400rpm .. ..... .. £5.00 carr. 67p
GEC fractional 1/12hp 230/250v 1ph 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 1ph 50c 6" plastic impel-
lerincl. p.p. £11.50

Airmax Type M1/Y3954 (3 blades) Cast Aluminium alloy impeller & casing {corres-
ponds to current type 3965 737) 230v 1ph 560c 2900rpm Class A" insulation
425ctm free air weight 94lbs. incl. p.p. £21.00.

1ph 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. natt
weight 44lbs price incl. carr. £41.00. Secomak
model 350 250v 1ph 50c 0.166hp. 2800 rpm
continuous 50cfm 2 in. w.g. net weight 34ibs,
priceincl. carr. £26.00.

Air Controls type VBL4 200/250v 1ph 50c. 110cfm free air weight 74lbs. priceincl.
p.p. £14.50.

Where p.p. not advised, add 10p per £ handling & post (in 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 35L

PHASE LOCKED LOOP (W.W. July 1972)
MOTOROLA MC1310P KIT EX STOCK DELIVERY

Complete kit £3-40 Built and Tested £5-50
MC1310P only £2-75 Light Emitting Diode £0-35
TEXAS SN76104N STEREO DECODER
Complete kit £3-00 Built and Tested £4-75
SN76104N only £1-50 Set of 3 coils £0-80

LATEST S.0. 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.l. 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 £28-60

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 £36:00 complets.

Order now for Dellvery Early Feb. 1973 to avold disappointment

Send large stamped and addressed envelope for our latest lists of
products.

SONAX ELECTRONICS (MmaIL ORDER)

12A BURLEIGH PARADE, SOUTHGATE
LONDON N14
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TRANSISTORS BRIDGE RECTIFIERS ‘
& DIODES 1B40KO5 50v 4a 95p
2N457 ... 75p RECTIFIER STACKS
2N1545 ....... 50p GEX541B1P2 £6.88
2ZNID47 g, otk 50p GEX541B1P1 £3.50 ‘
gm;gg; ------ i GEX 541D2P1 £3.50
e o GEX541NB1PTF £6.00 '
2N3553 . ....£1.00 GEX 54 1HP3F £6.00
2N5322 ... 50p SX751N1B1P1F £6.00 [ ]
AC126 ... ..... 20p SWITCHES
AC127 ... 25p Edwards High Vacuum "'Speedivac” model VSK1B . A
2(;1112? """" ggp ranae 25-760 torr contact ratings 250v 5a. volume Have you considered convertlng your
........ H inl - - - -
AF118 e d2emy mex, working pressure "IBIRdn: gavog existing transistorised FM Tuner to
-------- weightt7o0zs ....................£6.20 2
ARILT s 25p Belling Delay hand reset L4165 ... ... . ... £1.10 Stereo? LOCK DISTRIBUTION now have
T ::1:;:::122 $§;;§ﬁ$i,?:;1;,:°f§:”25v’°a-25°“5*’- 28:’, ~ available a Stereo Decoder Kit
BC109 ......... 8p Securex SOOOpressbuit.oh.Z.Sb;/.a.z: .............. £1.20 comprising P.C. Board: Motorola
0C35 ......... 40p T MC1310P (Coil-less Decoder I.C.), all
0c42 ......... 40p : !
ocry 12p Creed| ;node_lth75 —5v~: Mkhaadg 4kn:v~éung§ed resistors and capacitors, plus easy to
compiete wi connectors an 06 n wiring -

g\(/:;%OS/OC72 B 22‘; diagram ................. £35.00 carr. £1.00 follow LaVOUt Dlagram.
0c77 ... 45p TRIACS & DIACS I h l t f £3 85
0c83 ... 25p 40842 450vBa. .. ... £1.05 e O OI' "
2N356/0C139 . .25 i ircui Diac 40583 . = .
Get11C§ ........ 203 Tr.l???r. .Cl.rflfl.t.f?.r.a.b.of.‘.a.c...o.sao;) All you have to do is build the Kit up and
36206/2N711B ‘48" BTW16-100 100v 10a. £1.00 away you go.

AD L 20p
gﬁéo asisnas 25p INT%E:!ATED CIRCUITS —

sosoopslv - MC3BaG L E2l00 Kits are also availablle_for Tuning Indicators, using latest
RAS310AF 1000v Av. MC358AG .« Motorola Light Emitting Diodes and Transistors, again

1.5a 2 for 50p MC365G ..o supplied complete with all passives and P.C. Board.
STC Wire ended400PIV CA3020 ........... _ . _

Ta 4 for 50p CA3021: pags n: 3 asweswms Finally, if you are not keen on noise between stations

CA3055 .........co.o..... a squelch Circuit Kit can be supplied. This also uses

THYRISTORS CD4035AE ... v Motorola Transistors for quality and reliability.
GE2N1774 200v. 5a. ...... £1.20
gmbozéc 20v. Ta .......... 288

R10-101B 100v. 10a. . .... £1. )
CR10-021 20v. 10a. ....... gl.00  glendestovec Send Cash or Ch p _
CR10-40B 40v. 10a. ....... £1.00 end Cash or Cheque for immediate deliver
CR10-051 50v. 10a. .......£1.00  240v 1ph 50c q y
CR10-017 70v. 10a. ....... £1.00 hp.0.5 & 0.25,
BTX82-300R 300v. 26a. ....£2.00 new. unused I I B U I ION
STC 3/40 400v. 3a. ......... 50p £5.75 p.p. 29p.

g Neville Street, Middleton Road, Oldham, Lancs.

VARIACS Tel: 061-624 6832 01-253 1-783
Zenith Duratrak Type V6M Inp. 135v & 115v Outp. 135v at 6a. 8 7521 02 83 5836
Zenith opentype Inp. 220v Outp. 0-253vat0.5a .................... £3.50 'CAE
Philips Inp. 220v Outp. 0-270v ar23a. ................ £25.00 carr. £1.00 WW—101 FOR FURTHER DETAILS
KEYBOARDS -
ICT Numerical Type 81 CR7811-69 ... ... ............... £15.00 carr. 35p
ICT Alpha Verifier Type 82 CR7891-66 ................... £27.00 carr.50p _
PERIPHERALS QUAD & STEREO I.C. DECODERS

WW—100 FOR FURTHER DETAILS

wwaaLamericanradiohistorvy. com


www.americanradiohistory.com

a78

& QSONS

(ELECTRONICS) LTD.

9 & 10 CHAPEL ST., LONDON, N.W.I
01.723-7851 01-262-5125

CURRENT RANGE OF BRAND NEW L.T. TRANS-
FORMERS. FULLY SHROUDED (*excepled) TERMINAL
BLOCK CONNECTIONS. ALL PRIMARIES 220/240v.

No. Sec. Taps Amps Price Carr.
1A 25-33-40-50. . .. 4 15 £12:00 65p
1B 25-33-40-50. . o S 10 £9:00 50p
1C 25-33-40-50. . i . 6 £7-50 50p
1D 25-33-40-50. . o %o 3 £550 40p
2A 4-16-24-32 .. B a- 12 £175 45p
2B 4-16-24-32 .. B .. 8 £6°50 45p
2C 4-16-24-32 .. ob o 4 £3-90 40p
2D e 2 £2:75 30p
38 20 £12:00 65p
3C 10 £7-50 60p
3D 5 £5-75 45p
3E 2 £325 45p
4A° 30 £13:00 75p
4B 20 800 50p
4C 10 £5-75 50p
50 5 £4:00 45p
4A 30 £10°50 45p
58 20 £775 50p
5C 10 £4-75 45p
50 5 £375 40p
6A 2 £375 40p
68 1 £2:75 35p
TA" 50 £12:50 55p
B 20 £6:50 45p
1C 10 £3-75 35p
70 5 £2-50 35p
8A 1 £1-715 35p
9A 8 £6-50 35p
10A* 2 £1°50 35p
1A 6-3 15 £375 35p
12A 30—25—0—25—30 2 £3-75 35p
13A* 12-0-12 a 8 £3'90 35p

Note: By using the mtevmedlata taps many other voltages
can be obtained.

Example: No. 1 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 43 x 3§ in.
Type Size Amps Price Cars.
A 6-12 15 £400 45p
8 12-0-12 8 £4:00 45p
Cc 9-17 10 £4-00 45p
o] 24 8 £4:00 45p
GARDNERS ISOLATION TRANSFORMERS
PRI. 110, 200, 220, 240v. Sec. 240v. 3 amp. Conservatively
rated. Fully troplcallsed Enclosed in steel case. Size
9 X 6 X 6 ins. Brand new. Fraction of maker's price £8:50.
Carriage 50p.

SPECIAL OFFER OF MULTI TAPPED
L.T. TRANSFORMERS VERY
CONSERVATIVELY:. RATED

Gresham Pri.- 200-220-240v. Sec. 29-5v.
2-6a. twlce. 20v. 5a. twice. 15v..0:1a. four
times. 'C' ‘Core.  Table Top connections
£6-50. carr. 75p.

Pri. 200-220-240v. Sec. 16:3v. 1a. twice.
10v. 1a. twice. 22-5-25-28-8v. 5a., 26-5v.
2-5a., 23-9v. 1a,, 6-3v. 2a., 145-0-145v.
200 mla ‘C' Core. Table top connect:ons
£4-50, carr. 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 mfa ‘C’ Core. T. Top con-
nections. £6'50 carr. 75p.
Pri. 200-220-240v. Sec. tapped 63-68-74v.
3a. and 6v. 4a. 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.
£6-00 carr. 75p.
Pri. 200-220-240v. Sec. 39v. 86a., 38v.
2-6a. Oilfilled potted type. £8-50. carr. 75p.
Pri. 200-220-240v. Sec. tapped 30-57°5-
115v. 0-5a. ‘C' Core T. Top Connections.
£2:00 P.P.
LTP Pri. 200 220-240v. Sec. 6:3v. Ba.
three times. 6-3v. 3a. twice, open frame
type T. top connections £3-75 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. 245-0-24-5v. 0-75a.
‘C’ Core. T. top connections £1-50 PP 25p.
Pri. 200-220-240v. Sec. 11-0-11v _176mja.
‘C' core. T. top connections 75p. P.P. 25p.
Pri. 220-240v. Sec. 22v. 0-9a. 21v. 0-06a.
‘C' core T. top connections 75p P.P. 25p.
REDCLIFFE Pri. 200-220-240v. Sec. 12-0-
12v. 4a. 'C' core T. top connections £3-00
P.P. 40p.
Pri. 220-240v. Sec. 24v. 3a.
connections £2-00 P.P. 35
Pri. 220-220-240v. Sec. 11v. 9a. ‘C' core
T. top connections £2:50 P.P. 50p.

‘C' core T. top
p.

Pri. 200-220-240v. Sec. 25-0-25v. 154 mja.
7v. 1-35a. 'C’' core T. top connections
£1:25 P.P. 25p.

Pri. 240v. Sec. 14v. 6a. onen frame. T. top
connections £2-00 P.P. 3

Pri. 110-240-440v. Sec. lapned 24-26v. 8a.
6v. 1a. 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.
£5-50 carr. 50p.

Pri. 200-220-240v. Sec. tapped 56-58-60v. 3a
open 1rame Termlnal block connections.
£2:75 P.P.

PARMEKO ISOLATION
TRANSFORMERS
Pri. tapped 100-110-200-220-230-240-250v.
Sec. 115v. 13'5 amps conservatively rated.
Fullyshrouded table top Connections.Sizes
13" x 10" x 8" Price £32-50. Carr. £2.
Pri. tapped 200-210-220-230-240-250v. Sec.
tapped 90-100-110-120v. 75 amps con-
servatively rated. Table top connections.
(S:uesg x87x8". Price £22:50 plus £1-50
arr.

HT TRANSFORMERS
Prl. 200-220-240v. Sec. 250v. 80 M/A..
6-3v. 4-5A., 15v. 1-2A. Open Frame type.
Table top connections £4-75. P.P. 25p.

DRAKE
ISOLATION TRANSFORMERS

Prl. 200-220-240v. Sec. 110v. 50 watts.
Open frame type. Table top connec-
tions. Size4x3x3ins. £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 100m/h 2A, £2:50.
P.P. 45p. 130m/h 1-5A, £1-50. P.P. 25p.
Gresham "C' core swinging types, 7-5m/h
6A—75m/h 0-5A. £3:50. P.P. 50p. 10m/h
4A—100m/h 0'5A. £3:00, P.P. 50p. Woden
s0m/h 2:5A 'C’ core. £1-50. P.P. 25p.
10m/h 7-7A. 'C' core. £1:50. P.P. 25p.
12m/h TA. £1-75. P.P. 30p. G.E.C. 150m/h
3A. open frame type fully tropicalised.
£2-75. P.P. 35p. Mains filter chokes 10m/h
2A. 50p. P.P. 20p. All above chokes 3-1
ohm res.

TUBULAR PAPER CAPACITORS
40 mfd. 150v. DC wkg. 35p. P.P. 10p.
75 mfd. 250v. wkg. AC 35p. P.P. 10p.
6 mifd. 440v. wkg. AC 50p. P.P. 10p.
15 mid. 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 T3X7¢X7 ins. £15-00.
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 £1-35. P.P. 35p.
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OMRON

AC 240v, Relays 2 pole
CO 5a. contacts single
holefixing size 13 x13 X1}
ins. 40p. P.P. 10p.

OMRON 3 pole co 5a. contacts single hole
fixing stze 1§x13x13 ins. 50p. P.P. 10p.
Octal plug in type relay. Perspex covered
2 pole co 7a. contacts size 2X 1§ X1}ins,

60p. P.P. 10p
size
2 %X 13 X 1ins. 50p.

P.P. 10p

PAINTON 12 WAY PLUGS AND
SOCKETS

Brand New.
shrouded plug. 35p. complete.
6-way 20p. P.P. 5p.

LANDIS & GYR COUNTERS
4 digits 48 V.D.C. 48 M/A. 10 IMP/S.
Reset coil 50-60v. Size 4% X 13 X 13i.
£1-25 P.P. 25p. Plessey AC 240v. § dlgn
counters 85p P.P.15p Size 2§ X 1} X
1} ins. G.P.O. 5 digit counters 40-50v.
D.C. 2300<2. Size4 X 1 X 1ins. 75p P.P
15p. Counting Inst Ltd. 6 digit counters
manual reset, 48v. D.C. Size 3} X 2{ X
2 ins. £2'5¢ P.P. 15p.

SPECIAL OFFER TCC
BLOCK CAPACITCRS
Type CP147T. 4 mfd. 600v. wkg. 70°C.
Three for £1-00. P.P.
Type CP147H 8 mid. 200v. wkg. 71°C.
Three for £1-00. P.P.
Type 92 IM. 8 mid. 750v. wkg. 60°C. 50p.
P.P. 15p. T e CP 154 SO. 1 mid. 4000v.
wkg. 70°C £2 00. P.P. 25p.

TRANSFORMERS
FRACTION OF MAKER'S PRICE.
RMEKO POTTED TYPE
Pri. 200 240v. Sec. 1875v. 60mja. 42kv.
PK wkg., and 500v. 31m/a. £3-50. Carr. 50p.
Prl. 200-240v. Sec. 630-0- 630v 105m/a.
5v. 4a., 5v. 2a. £3-00. Carr. 50
Pri. 110 220-240v. Sec. 456- 0 l56v 250mja.

8V. DC. RELAYS
3 7a. make contactors

Chassis mounting socket,
P.P. 5p.

63v. 4a., 6:3v. 4a., 6:3v, . 6-3v. 1a.
Sv. 3a. £6-50. Carr. 50p.
Pri. 115-230v. 400-0-400v. 400mja

Sec.
£4-75. Carr. 50p.
AMOS. Pri. 200-220-240v. Sec. 1750v. 5mja.
400-100-0-100-400v, 100mja. 6-3v. 8a. 4v. 2a.
4v. 1a. Enclosed type top terminal connec-
tions £4'50. Carr. 75p.

WODEN. Pri. 230v. Sec. 890-710-0-710-890v
120 m/a. open frame table lop connections.
Tropicalised £2-50, P.P. 4

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. 100mja. 6-3v.
4a. Three times 'C’ core T. top connections'

£1-75, P.P. 35p.

FET Input

Fully
protected

British
Made

IMMEDIATE DELIVERY

Common mode rejection ratio 1000

Output + 10 Volts
Common mode voltage * 10 Volts
Input offset voltage 50uV/°C

Input Impedance 50,000MQ

Continuous short circuit protected

ancom limited

devonshire street cheltenham
X cheltenham 53861 24690

EST
THE BUYS

Maximum Input: 60V
Power Requirement:

* Operates on 100-120/200-240 V AC or
2vDC

* 8 digit capability
OUR CUSTOMERS SAY, " The quality of construction |s as good as counters costing
00+ and would show many others the way home!'

WE SAY, “For DELIVERV and AFTER-SALES SERVICE ours is the standard by which
others are judged.”

nTER

erEQUENCY COY

G150

ovan

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

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
* Read out to 1 Hz (10Hz when YC-305D

Accuracy: + time base stability + 1 count
Input Impedance- high 1M ohms, low 56

Time Base: 1,000 KHz crystal controlled
Dimensions: 81Wx3i><10‘. inches

p-p less than 10 sec. 20V p-p continuous
100/110/117/200/234V AC 18V A 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, S04 4DN
el.: TOTTON 4930 or 2785

pre-scaler is used)}

ohms

Cables: AERIAL, SOUTHAMPTON

" WW—107 FOR FURTHER DETAILS
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THE HY41

The HY41 supersedes the popular HY4Q introduced by ILP last year. This highly improved
module achieves true High Fidelity with a dramatic reduction in distortion (typically 0.05% at
1KHz into 8 ohms!) and is electronically and mechanically compatible with the HY40.

With this important improvement the HY41 retains all of the guality characteristics found in
the earlier version and P.C. board, Resistor, Capacitors, Hardware Mountings and comprehensive
manuai 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 1KHz

TOTAL HARMONIC DISTORTION: less than 0.15% (typical 0.05%)
at 1KHz.

FREQUENCY RESPONSE: 5Hz—50KHz + 1db.

SUPPLY VOLTAGE: + 22.6volts 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 pe run off any unregulated power supply from 16—25 Voits and a balance circuit
which, when linked by a balance control to a second h v 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 nigh overload capability. When used in con-
junction with the HY41 and PSU46 forms a completely intergrated system.

INPUTS
Magnetic Pick-up (within +1db RIAA curve)
2mV. 47K
Tape Replay (external components to suit
. head). 4mV. 47K} ACTIVE TONE CONTROLS (Baxendall) SUPPLY CURRENT
Microphone (flat) 10mV. 47K () Treble + 12db. 6mA approx.
Ceramic Pick-up lequalized and compen- Bass + 12db. OVERLOAD CAPABILITY
satable) 20—2000mV. variable. INTERNAL STABILIZATION better than 26db on most sensitive input
Zunﬁr' (f|at1) 2250",\/' 100?)9 Enableslthe HY5 to share an unregulated infinite on tuner and auxl.
uxiliary OmV. 47K supply with the Power Amplifier, .
Auxiliary 2 2-20mv. 00K O SUPPLY VOLTAGE OUTPUT NOISE VOLTAGE: 0.5mV.
16—25 volrs
PRICE: MONO: £3.60 STEREO: £7.20

POWER SUPPLY PSU45

Specification

Input: 200-240 Volts.
Output: + 22.5 Volts at 2 amps.

PRICE: £4.50 inc. P. & P.

The versatile P.5.U.45 is designed to supply your HY41’s +HY5's in stereo or mono format.

Overall Dimensions: L. 7°'; D.3.8"; H.3.1"

CROSSLAND HOUSE - NACKINGTON-CANTERBURY - KENT

CANTERBURY 63218 :
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SERVICE T
MATSUNAGA VARIABLE VOLTAGE TRANSFORMERS

@) INPUT 230 v. A.C. 50/60
7 OUTPUT VARIABLE 0/260 v. A.C.
Carriage Paid

BRAND NEW. All types.

50 0-260 v. at | amp .. £7-00

AMP 0.260 v, at 2-5 amps £8-05

L 0-260 v. at 5 amps €175
0-260 v. at 10 amps £22-50

F 0-260 v. at 15 amps €25-00
0-260 v. at 20 amps £49-00

0-260 v. at 25 amps £58-00

0-260 v. at 375 amps £82-00

(3 0-260 v. at 50 amps £98-00

1 AMP
OPEN TYPE (Panel Mounting)

Special discount for quantity

+ amp £4-75 | amp £7-00 2L amp £8-05

L.T. TRANSFOR\MERS
All primaries 220-240 volts.

Type No. Sec. Taps Price Carr.
1 30,32, 34, 36 v. at 5 amps. £4:68 35p
2 30, 40, 50 v. at 5 amps. £688 35p
3 10,17, 18 v. at 10 amps. . £495 35p
4 6,12 v.at20amps. ...... £6:43 50p
5 47,18, 20 v. at 20 amps. £7-28 50p
6 6,12, 20 v. at 20 amps. £6-38 50p
7 24v.ati0amps.......... £523 35p
8 4,6,24,32v. at12umps.... £715 50p
9 6and 12 v. at 10 amps. £375 35p

36voit30amp.A.C.orD.C. : 4

Variable L.T. Supply Unit @ Q i

Input 220/240 v. A.C. Output Con- -

tinuously voriable 0-36 v. A.C./D.C. - 3

Fully isolated. Fitted in robust metal 2 el
case with Voltmeter, Ammeter. Pane!

Indicator and chrome handles. Input and Output tully fused
ldeally suited for Lab. or Industriol use. £68 plus £2 p. & c.

MOTOROLA MACII1/6 PLASTIC
TRIAC 400 PtV 10 AMP
Now available EX STOCK supplied complete with full
data and applications sheet. Price £1-05 plus 7p P.&P,
Suitable Diac 30p (RCA40583).

DOUBLE ENDED
BLOWER UNIT
Powerful, continuously rated, 2
speed. Blades easily removah,e
Either 6 or 12 volt D.C. operatlox.

Price £1-75 P. & P. 25p.

Ceramic construction, wind-
ing embedded in Vitreous
Eramel, heavy duty brush assembly designed
for continuous duty. AVAILABLE FROM
STOEK IN THE FOLLOWING I! VALUES:
100 WATT | ohm 10a., 5 ohm 4.7a,, 10 ohm 3a.,
25 ohm 2a., 50 ohm l.4a., 100 ohm la., 250 ohm
“7a., 500 ohm ‘45a., 1k ohm 280mA,, 1'5k okm
230mA., 25k ohm ‘2a., 5k chm [40mA., Diameter
3Lin. Shaft length {in. dia. #in, £1-65, P. & P. 74p.
50 WATT I-12/10/25/50/100/250/500/ 1 K/! -5K/2-5K
SK ohm. All at £4-15, P. & P. 73p. )

25 WATT 10/25/50/100/250/500/1K /1 5K /2-5K/3-5K
ohm. All at 90p, P. & P. 74p.
Black Silver Skirted knob calibrated in Nos. 1-9.1%
in. dia brass bush. 1deal for above Rheostats, 18p ea.

UNISELECTOR SWIET;CHES —NEW
wIP

245 5%:‘an<§? ')\.A"%AVY DF.%ITI:)peratlon £5-88. plus 25p P. &’P

§ BANK 25 WAY FULL WIPER r

25 ohm coil, 24 v. D.C.

operation. £6-50, plus 25p P. & P.

8 BANK 25 WAY FULL WIPER

24 v. D.C. operatlon. €763, plus 25p P. & P.

" (NEW)

‘HONEYWELL PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ;
ASSEMBLY

Each bank comprises of a change-over
rated at 10 amps 240 volt A.C. Black
knob 1 in. dia. Fixing hole § in. Prices:
1-bank 30p, 2-bank 40p, 3-bank 55p.
(Illustrated) inc. P. & P. Special quotes
for quantities.

VERY SPECIAL OFFER

i MICRO SWITCH

5 amp. c/o contacts. Fitred with remov-

able metal plate Ex P.O. 20 for £1:00 inc.
post (min. order 20).

‘HONEYWELL' LEVER

OPERATED MICRO SWITCH

15 amps 250 volt A.C. clo contacts.

TYPES: N39, N95, N100, NtO1.

NEW in maker's carton. Price 10 for

£1.90 incl. P. & P.

ALL MAIL ORDERS, ALSO CALLERS AT:

57 BRIDGMAN R—OAD, CHISWICK,

LONDON, W4 5BB. Phone: 01-995 1560
Closed Saturdays.

RADING CO

Wireless World, Januarv 1973

Postage and Carriage shown
below are inland only. For
Overseas please ask for
quotatiap. We do not
isgsue a oatalogue or list.
—— — . —

50in 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 ieaflet. Some examples of the 50 possible
Projects are: Sound level Meter, 2 Transistor Radio,
Amplifier etc., etc. Price £7-75. P. & P. 30p.

E! 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 com-
ponents  including Veroboard S.C.R. Unijunction
Xenon Tube + instructions £6-:30 plus 25p P. & P.
NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories etc. Roller

tin printed cireuit. New trigger coll, plastic thyristor,
Adjustable 1-80 f.p:s.. approx. i output of Hy-Lyght.
Price £10:50. 50p P. &4 P.

HY-LIGHT STROBE

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 {.p.s.
Light output greater than many (so called 4 Joule)
strobes. Pricd £12:00. P. & P. 50p.

‘SUPER' HY-LIGHT KIT

Approx, 4 times the light output of our well proven
Hy-Lyght strobe.

fncorporating, Heavy duty power supply.

Variable speed from 1-13 flash per sec.

ﬁeaclor control circuit producing an Intense white
ght,

Never before a Strobe Kit with so HIGH an out-
put at sc LOW a price. ONLY £20:00 pius 75p P. & P,
ATTRACTIVE, ROBUST, FULLY VENTILA-
RED METAL CASE specially designed for the Super
Hy-Lyght Kit including reflector, £7:00. P. & P. 45p.
FOR HY-LYGHT STROBE incl. reflector, £4-00.
P. & P. 45p.

7-INCH POLISHED REFLECTOR. Ideally suited
for above Strobe Klts. Price 53p and 13p P. & P. or
post paid with kits.
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RAINBOW STROBE FOUR LIGHT CONTROL
MODULE
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In response to numerous requests, we now offer a mains
operated fully Isolated short-circuit-proof ready-built
module, with varlable flash rate. it will operate four of
our Hy-Lyght or Super Hy-Lyght Strobes [n either 1, 2,
3, 4 sequence; 2+2; or all together. Fantastic effects
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 maximum effect. Size of moduie is 5X6x1}in.
easily fitted Inlo your own eguipment, or into a sep-
arate case. Thoroughly tested and reliable, Complete
with full connection instructions. Price: £18-50 plus
25p P. & P. Send S.A.E. for details.

EXNEXXRXEREERY
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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 COLOURWHEEL
As used forDisco lighting effects,
etc. Price £5-75inc. p. & p.

XAXNNENYXRX

BIG BLACK LIGHT

400 Watt. Mercury vapour ultra violet
Jamp. Outer bulb designed to absorb
visible flight and transmit u.v. rays.
Extremely compact and powerful source
of u.v. Inumerable industrial applications
also ideal for stage, display, discas etc.
P.F. ballast Is essential with these bulbs.
Price of matched ballast & bulb £16-00.
P. & P.‘ 50p. Spare butb £7-00 P. & P. 30p.
BLACK FLUORESCENT U.V. TUBES
4it. 40 watt. Price £5-80 incl. P.-& P. (For use in standard
gi-ein fluorescent fittings). MINI 9 inch 6 watt black light
V. tube.
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HONEYWELL PROGRAMME TIMERS
240V. A.C. 5 r.p.m. motor. Each cam
operating a cfo micro switch. Cams % =
are Individually variable, allowing f i
inumerable combinations. lIdeally P 9
suited for machinery contral, auto- .
mation etc. Also in the field of & SasM M
entertainment, for chaser lights, g
animated displays, etc.

15 cam model £5-75 + 25p. P. & P.

10 cam model £4'75 + 25p. P. & P.
2 cam model with 15 r.p.m. motor £1-75 + 25p. P. & P.

XEXEREENREXNXX
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SIMPLE 12 CAM PROGRAMMER with 4 adjustable cams
and 8 that may be profiled to individual requirements. Avail-
able with 15 or 13 r.p.m. motor £3-50—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. synchrongus motor. 15 amp.
¢lo contacts. Mtg. Crater Controls Ltd.
Supplied with scale calibrated 0-10 (2
hours per division) Brand new. £1°75
P. & P, 25p.

SERVICE TRADING CO.

SHOWROOMS NOW OPEN
AMPLE PARKING

WWW.americanradiohistorv.com

p INSULATED TERMINALS

Available in biack, red, whice,
yellow, blue and green. New
10p each. Post paid. Minimum
order 6,

METER BARGAINS

BALANCE/LEVEL METERS

100 Micro Amp. Size 1§in. X 13in. X i
Price only 75p including; P& F’.I s

AMMETERS NEW! 2jin. FLUSH ROUND
available as D.C. Amps 1, 5, 15, 20 or A.C. Amps

1,5.10, 15, 20. Both types £1-75 1 e
A.C E190 inci. P. &P, WL L QT

RELAYS NEW SIEMENS PLESSEY, etc.

MINIATURE RELAYS AT COMPETITIVE PRICES
1 2 3 4 1 2 3 4

32 36 2c/fo 63p* 700 6-12 1cjoH P
280 912 2cjo 73p* 700 16-24 Gl(ﬂ ° %':’;‘S-
700 16-24 4M2B63p* 700 20-30 6clo 15p
700 16-24 4cjo 78p* 1250 24-36 4 clo 63p*
700 12-24 2cjo 63p* 2500 3645 6M 63p*
410 10-18 4cjo 73p 2400 30-48 4 clo 50p
700 $5-35 2cfoHD 73p* 9000 40-70 2 c/o 50p°

15k  85-110 6 M 50p*

(1) Coil ohms; (2) Working d.c. volts: (3) Contacts;
Price HD=MHeavy Duty. All Post Paid. ('i;cludlng B‘as(:;
12 VOLT D.C. RELAY N .
Type 1: Three sets c/o contacts 5 amp. 78p incl. P. & P.
(Similar to illustration betow).

Type 2: One set ¢/o contacts 60p incl. P. & P.

Type 3: 4-8 volt 3 cfo HD, 67 ohm coii. 78p.

'DIAMOND H' 230 VOLT A.C. RELAYS
(Unused)

Three sets cjo contacts rated at 5 amps
Price 50p. P. & P. 10p. (100 lots £40-00
incl. P.& P.)

230 VOLT A.C. RELAYS M.f.g. ‘Keyswitch'

One set cfo contacts rated at 7-5 amps. Boxed. Price 40p.
P. & P. 5p. (100 lots £32-00 incl. P. & P.)

MINIATURE RELAYS

9-12 voll D.C. operation. 2 c/o 500 M.A. contacts. Size only
1in.x2x%in. Price 58p Post paid.

30-36 v. D.C. operation. 2 c/o 500 M. A. contacts. 3,200 ohm
coil. Size only 1% % X 3¢ in. 43p post paid.

MINIATURE LATCHING RELAY

Mtg. by Clare-Elllott Ltd. (Type F) 2 clo permanent latching
in either direction. Coil 1150 ohm. 15-30 v. D.C. New 73p,

inCl. P. & P.
NTT \
;)
_—

1,000 megohms, £34 c;rriage paid

INSULATION TESTERS (NEW)
Test to L.E.E. Spec. Rugged metal con-
struction, suitable for bench or field
work, constant speed clutch. Size
L.8in., W.4in.,,H.6in. weight61ib.,
500 VOLTS, 500 megohms £28
carriage paid

1,000 YOLTS,

230V/240V COMPACT &
SYNCHRONOUS ,
GEARED MOTORS

Manufactured by either Sangamo, Haydon
or Smith. Built-in gearbox

5 RPM Afcw 3 RPH Ajcw 20 RPH cw Fraction of
1 RPH Alcw 6 RPH cw makers’ price.
2 RPH cw 12 RPH clw All at 75p
cw—Clockwise, Ajcw = Anfi-clockwise incl. P.&P

REVERSIBLE SPLIT PHASE MOTOR
250 r.p.m. 100-115/210-240V AC. 2 in. x } in. Ideal for
rim-drive models, display etc. Extremely powerful for
size including small capacitor. 75p. post paid.

PARVALUX

- |
Type: SD1.5/86896/0J 5;@* B e
zgo/%sov. AI.C. '5% rL.p.m. 7 Ib£linsd I ]—sié
ontinuous ated. ba: 60! ) A
5% Aap(yr e ess se k. . )
TYPE: SDI.5/89400/OM a_o

230/250v. A.C. 50 r.p.m. 22 lbfins.
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 ata
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 over a wide range if used in conjunction
with our Dimmer Switch, illustrated below.
PRICE: £1-75 P. & P. 25p.

T 600 WATT DIMMER SWITCH

Easily ficted. Fully guaranteed by makers
‘Will control up to 600 watts of ali lights
except fluorescent at mains voltage. Complete
with simple instructions. £3 includino P.&P

WJ

PERSONAL CALLERS ONLY

9 LITTLE'NEWPORT STREET,
I'ONDON, WC2H. 7JJ,
Tel.: 01-437 0576
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XR-210 IC MODEM
BECAUSE ...

TONE DECODING

SIGNAL CONDITIONING/
SYNCHRONIZATION

VOLTAGE-TO-FREQUENCY
CONVERSION

FREQUENCY SYNTHESIS

FULL DUPLEX OPERATION
(requires 2 units)

ON-OFF KEYED OPERATION

MULTI-CHANNEL DEMODULATION

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 adesigner, 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
v ’ PRICE EACH: XR-210

QUANTITY 1-24 £5.25

A 25-99 £4.85

100 up £4.25

agl

RAGSTRaA ELECTRONICS LTD.

275-281 King Street - Hammersmith - London W6 9NF - Tel. 01-748 3143/2960 - Telex 24443
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(LINDAIR (ELECTROTECH)LTD;

MICRO-LITES

|

Wonderful engineering—mlcro miniature incandescent
lamp small enough to pass through the eye of a needle!
1,000's of uses. WIIl operate from the output of a tran«
sistor. Ratlng: 1-5v. 10-15ma. Size 44 X 1:4mm. dia.
Leads 22mm. These fantastic lamps have a llfe expect-
OUR PRIC

ancy of 1,000 hrs.

'£3.25

per doz.
Free p. & p.

SYNCHRONOUS AUTO-RESET
— : PROCESS TIMER by LONDEX LTD.

Type IMP Mk. 2.

TANGENTIAL
HEATER

Silently driven bya shaded pole Mycalex motor. Compact, powerfu!
and quiet running with aluminium Impeller {outlet 58 x 14). Mains
voltage. PLUS matching heater unit with spiral element. May be
switched for 500 or 1,000 watts.

£1-60

PRICE ONLY
P. & P. 40p.

“PRECISION FAN Co."
{Smiths Industries) DOUBLE
ENTRY CENTRIFUGAL FAN/

Brand New and Boxed

These well known timers are already In world-wide use and are
perfect for tndustrial Electronic Timing, and fof all machine
control (ImingAprobIems. Repetitive accuracy better than 0-5% of
full scale setting. Two or more can be Interconnected to give
control of a serles of processes. 230/250v. 50 Hz, also available
60 Hz. 15 minutes full scale, 15 secs. per divislon. Drlven 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.

BLOWER.—This is a beautifully
balanced, particularly quiet run-

PROGRAMME TIMER BY HONEYWELL
ning unit giving approx. 90 cubic

A bar)k 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
mac')lnes at a cost of £15-00 plus. Many applications where
continuous sequence programmes are required. such as [lghting width overall (inc. motor) 5:25 in., aperture 3'125 in. by
effects etc. New in original maker's cartons. First class value at 1-85 In. Offered well below makers price at £2:95 P. & P.

.
OUR PRICE ONLY £6 50
ft.Jmin. The motor [s a 2 pole

shaded pole 240v. Mycalex. BRANO NEW RELAYS by “SCHRACK" (Perspex enclosed).
e&awnng pr;lg/ §§0ma.con rduln

eight 2§ Ib. Sizes: Case dia. | “

e ly) 3125 in., RA' SERIES 4 changeover: 24V AC, 48V AC, 48V DC, 110V
Salpye dihcaselon ) by DC. Price 10p each. £7-50 per dozen.

£5:75 plus 25p P. & P. 25p. ""RL*" SERIES 3 changeover: 220V AC 10 amp. £1-00 cach. £4-50
per dozen.
BRAND NEW 'AI::NS" SER'ID{S 27;:hangeover: 6Y AC 5 amp, 12V AC amp, 24V
FEHHANTI amp. Price 75p each. £7-50 per dozen.

LIGHT EMITTING DIODE

{GALLIUM ARSENIDE)
95 TYPE ZME 60
PeacH.  FREEP. & P.
Ferranti Data Sheet supplied.
Please note these are brand new devices and not
Seconds or Rejects and are current Ferranti Stock.

“'RN" SERIES 3 changeover: 24V AC 5 amp. 48V DC 5 amp,
110V DC 5 amp, 12¥ AC 5 amp, 48Y AC 5 amp, 110V AC 5 amp,
220¥ AC 5 amp. Price 88p each. £8-75 per dozen.
OTHER TYPES IN STOCK
ENQUIRIES WELCOMED

GEAREO MOTORS
Reversible 100 RPM

" "
“"GOYEN" —| b Parvalux
== porating d“;’e'r‘einzzuR:djug':‘V;nT'CNbeaceoer" DOUGLAS TRANSFORMERS Geared Motor, Tgyes;)slhodilf'&a(ofgosvs.

A.C. 22 ib.}in.
condition. £7-50 each. P. & P. 50p.
Also limited number only as above.
Brand New. £12:50 each. P. & P. 50p.

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
iniet tube 7" dia. Projection .
Overall slze dia. 3}", depth 2"
plus " (alr tube), £1-25.

Full range in stock
For details please phone 01-402 5589

SEEN THIS?

MYCALEX. Open frame shaded pole motors
240v. 50Hz, 7 rpm. 28 Ib.{In. 80 rpm. 12 Ib.{In
£2:25 each. P. & 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 facllity of reversal by remote switching.
Weight 16 |b. 10 oz. Offered in orlglnal maker's

packing at approx. half price. £7-50. Carr. 75p.

the famous American fibre-glass copper-clad laminate. MAINS INDUCTION MOTOR. Open frame,
N PLEX Finest quality with Woven Glass base of Epoxy-resin, & spindle, weight 1 Ib. Powerful. 88p each.
Resiseans 1destfor ¥.Corcmie THlE (4 ST RURGHRSAND ORLY || herme oo
esistant. |deal for P.Cs., etc. ECIA ASE
AVAILABLE WHILE STOCKS LAST. Sizes: 127 x 127: 24" X 12": 24" X 24':{ x’éﬁfkszfgpﬁnodnotf-sngogg% gng-A-C-
” 9 i i i i ST . e o . .
AINS SOLENOID BY MAGNETIC FU~LL .S}:lEET_ 43”7 % 377 (11 sq. l:.).ng\gIe 5|de=d_copper with thicknesses o
“CROUZET" TYPE 955.

MAI .
DEVICES LTD. A beautifully constructed o . also Double sided D . #t°. PRICE ONLY £I| per
solenoid at half normal price. twosslded 3G. ft. £8 per full sheet. P. & P. 25p up to 4 sq. ft. Over 4 sq. ft. (cut sizes 115/240v. 50Hz. 47/48 watls.
rpm. Stoutly consl'rucled.

“SORENG" MAINS
SOLENOID. 1" travel, 18 Ib.
pull (approx.). Size: 2{" long
X 2§ x 2} high. Powerful
£1-75, P. & P. 25p.

THIS IS THE ONLY
WAY WE COULD
ILLUSTRATE THIS
FABULOUS ITEM!

“OAVENSET" MAINS SOLENOID.

17 travel. 8 |b, puli (approx.). Size: 2§” long X
" % 2" high. Similar In appearance to

"SORENG" £1:25. P. & P, 25p. .

bracket Is incorporated for vertical or harizontal only) Post FREE. Full sheets post by rail G.B. only £1 one or more sheets. 3
i bolt. Plunger non-captive. New in original n

mounting, Size: 2" x 13" X 13", Pull is approx. Size: 24" dia. x 3} long,

T E C SE plus spindle 17 ;( i’;dl;. A2n5tl-

3 X 0.

Tatos. number svalisbie, Shecial "rice. for & it B AMPEX75v.D.C.MOTOR

=i availsble; [specia™fpricefod w SILVANIA MAGNETIC SWITCH D - MOTORY

tape motor designed for use

in the AMPEX model AG20

portable recorder, Torque

! 450GM/CM. Stall  load at

500ma. Draws 60ma on run.

600 rpm +5% speed ad]ust-

ment, Internal AFJRF sup-

pression, ” dia. X 1" spindle, motor 3" dla. X

1§”. Original cost £16:50. Our price £4-25.

P. & P. 25p. Large quantity avallable (speclal

quotations). Mu-metal enciosure avallable
75p each.

HARWIN. Tapped (6 Ba) high voltage '‘stand
off'’ insulators, length ", tapped (8 Ba) §” long.
£2:00 per 100, Carrlage Paid.

NIFAM WEATHER PROOF 3 PIN CON-
NECTORS. Sultable for Trallers, etc. 1 Fixed
sectlon and 1 free. P. & S. interchangeable
rating (approx.) 3 amp at 240V, 10/12 amp at
12V. £1-25 palr. Free P, & P,

VINKOR POT CORE ASS. TYPE LA.2103
{core LA.2100). Normal price £1:48. Our price
15p each. Speclal quote for quantity.

SLIDER SWITCHES, 3 amp, type D.P.D.T.
1" X %" X §"deep. 1 amp type 3 P.D.T. §" X ¥
X " deep. £1-25 per doz. Elther type or mixed
as required, Carrlage Pald.

We would like to announce that ELECTRO-
TECH SALES have now become members
of the LINDAIR GROUlelhlch willm

2 ib., plunger travel 1}". Fixing eye takes up to
clock. £2:75.
quantity,
l NOW COMPLETE WITH REFERENCE MAGNET!

“HONEYWELL”
MICROSWITCHES
Two and three bank, manual

glass envelope. Silver contacts normally closed, rated
push. Ideal for vending machines. N
etc. Each bank comprises a /‘]

”

‘ A magnetically activated switch. Yacuum sealed in a

3 amp at 120v, 1+ amp at 240v. Size {approx.) | %
Jong X }” dia. ldeal for Burglar Alarms, Security
systems, etc., and wherever non-mechanical switching
is required. New Lower Price. Only £2:10 for 12.
£8 for 50 or £15 for 100 complete with magnet.

change-over rated at 15 amps
240v. A.C. The through-panel
mounting assembly is in heavy
polythene surmounted by black
knob. Neck dia. §". 2 bank 40p.
3 bank 55p.

CURRENT FLOW INDICATOR
ldeai for all types of battery
operated equlpment (portable
machines, taperecorders, etc.).
Four white segments appear
when current flows. Coli Is
8002 6/12v. Drawlng only 8
ma on function. Neat in appear- =
ance. Size: dia. 11" X " deep.

Fixing centres 13°. £1-25 each. Carr. Pald.

NOW OPEN

OUR NEW COMPONENTS SHOP
315 EDGWARE ROAD, LONDON W.2.

ERNEST TURNER
8002 METER

160£2 movement, 2° case, elliptic
\e ‘7 plastic front, Green-Red-Green
uncalibrated scale. £1-30 each.

Carrlage Pald.

AOVANCE CONSTANT VOLTAGE TRANFORMER. Tyxe CVS 750A, Input 190-260 v,
50 Hz. Qutput 240 v. r.m.s. Load 750 watts. Size: 18&%”" x T#" x 81" high. Welght 68 Ib.
£47-50, Carrlage £2-50 G.B8. only.

ATLAS MIDGET PANEL LAMPS unrivalled for Indication purposes

requiring a brliliant but tiny light source. Available with flange cap or wire m
ended In the followlng ratings: Capped: 6v. ‘1A, Uncapped: 4v. ‘25A., ¥
8v. ‘1A, 6v. -2A, £1:20 per dozen or boxes of 50 at £4 per box, [}
LT. TRAPII’SFORMERS. Prim. 220/240v. Sec. 0-5 10-18-20v, at 2 amps. ‘ |
£1-25 P, & P. 15p, al!!
Prlm. 200/240v, Sec. 0-1-56-58-60 at 3-3 amps plus 0-90 at 100 ma. Wax expansion
impregnated with screw term, blocks. Welght 10 Ibs. £3-80 plus 40p P. & P. Prim. 220/240v. sive and
Sec. 0-13 at 1'5 amp. 63p. P, & P, 15p. your el &
“HONEYWELL' V3 Serles. Flush micro-swltch 10 amp. c/o. The side panel Is Insulated. requitements—contact u may .I Iw:
End plate size: 2" X 8", £1-50 per doz. Carr. Pald. can help. We also welcome trade enquicies.

315 EDGWARE ROAD, LONDON, W.

www americanradiohistorv com

1 Unless otherwise stated—all Items are NEW

| and UNUSED. Postal or carrlage charges
are for Great Britain only.

[ We welcome orders from established

i companles, educational depts., etc.
orders under £2:50, cash with order pieass.

BUSINESS HOURS 9 A.M.~6 P.M. MON. T0 SAT.
TEL: 01-723 5667
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LARGEST STOCK

WIDEST SELECTION

LOW PRICES AND RETURN OF POST SERVICE

TRANSISTORS Brand new and fully guaranteed. PLEASE NOTE:—Matching charge (Audio Transistors SILICON RECTIFIERS
only) I5p extra per pair. Many more semi-conductors in stock. Please enquire for types not listed, | PlV 50 100 200 400 600 800 1000 1200 1400
2G301 015 | 2N2926 2N5176 0:32 | AFI80 0-50 | 8C327 0-21 | BFS6I 0-27 £ £ £ £ £ £ £ £ £
2G302 015 |  Green 010 | 25190 092 | AFI86 0-40 | BC328 019 | BFS98 028 IA 008 009 010 01l 092 015 020 — —
2G303 025 | Yellow 010 | 5\ 519) 0-96 | AF200 0-35 | BC337 0-17 [ BFWIO 0-61 3A 0s 017 020 022f — 030 — — @ —
2G306 0-30 Orange 010 AF2I 1 0-55 | BC338 017 | BFWI I 06l — - 025 030 032} 035 050 — —
2G309 0-30 | 2N3053 031 | IN5192 124 | Ap30 041 [ BCY30 027 | BFW45 075 10A 030 035 040 047 056 066 075 —  —
2G344A 025 | 2N3054 0-46 | 2N5193 1-01 | AF240 0-72 | BCY3| 0-30 { BFX13 023 ISA 0-36 045 048 055 065 075 087 — —
2G3458 0-25 | 2N3055 0-60 | 2N5194 1-10 | AF279 054 | BCY32 050 { BFX29 025 3SA 070 080 090 100 140 170 275 — —
371 0-15 | 2N3390 020 | 2N5195 1-46 | AF280 0'54 | BCY33 025 [ BFX30 025 I 'amp and 3 amp are plastic encapsulation.
M G ok hme  amidne wnscn oiteer Ew
2G38 0 N 0-22 | 2N5457 030 ol 075 040 0-
2G417 0-20 | 2N3392 0-13 | 2N5458 0-33 | ALI03 0:70 | BCY39 0:60 | BFX63 2-48 DIODES AND RECTIFIERS
2N 109 049 | 2N3393 0-12 | 2N5459 0:33 | ASY26 0-30 | BCY40 050 | BFX68 0-30 INSI4 0-07 AAZI5 012 BAYI8 0174 OAS 017
2N174 1-40 | 2N3394 012 [ 3N128 0-63 | ASY27 0-36 | BCY42 015 | BFXB4 024 INS16 007 | AAZI7 010 BAY3| 0-07 AAS 010
2IN176 075 | 2N3402 017 | 3NI38 1-37 | Asy28 028 | BCY43 0-15 | BEX85 0-29 IN4007 0224 | watoo o0.15 | BAY38 0-25 OAI0 020
2N274 0-75 | 2N3403 019 | 3N139 1-36 [ ASY29 0-30 [ BCY58 0-18 | BFX86 024 1544 0-07 BY!00 015 OA47 008
2N335 075 | 2N3404 0-24 | 3N140 0:76 | ASY50 020 [ BCY59 0-19 | BFX87 025 15113 015 BA102 025 BYI03 0-22 QA70 007
2N 351 095 | 2N3405 0-27 | 3N14I 0-69 | ASYS5 0-35 | BCY66 058 | BFX88 020 el o3 BAIIO 025 8Y124 015 OA73 0:10
2N376 1-00 | 2N3414 0-10 | 3N142 054 | ASZ2] 0-55 | BCY67 0-82 | BFX89 045 BAII5 0:07 BY126 018 OA79 007
2N384 093 | 2N34I5 0-10 | 3N (43 064 | AUIO3 1:25 | BCY70 0-15 | BFYI0 0-35 IS121° 014 BAl4] 032 BYI27 017 OABI 008
2N 3B8A 0-40 | 2N3416 0-15 | 3N152 079 | BC107 014 | BCY7I 020 | BFYII 0-45 ISi30  0-08 BAI42 0-32 OABS 0:10
2N404 020 | 2N3417 0-21 | 3NI53 0-74 | BC |08 0:13 | BCY72 013 | BFYI7 090 IS131 o010 BAI44 012 | BYl64 o-57i OA9 007
2N456 0-75 | 2N3570 125 | 3N154 074 | BCI09 014 | BCY87 3-47 | BFYIB 025 1S132 012 BAI45 0-20 BYXI0 022 OA9l 0-07
2N456A 0-75 | 2N3571 1:12 | 3N159 1-00 | BCII3 0-13 | BCY88 240 [ BFYI9 025 15940 005 BAI54 0-12 BYZIO 035 OAI5 007
2N457A 080 [ 2N3572 097 | 3N187 1-30 | BCI14 0-12 | BCYBY 0:80 | BFY20 0-50 AAILI9 0-07 BAI56 0I5 BYZII 0-32 OA200 0-07
2N491 3-25 | 2N3702 010 | 3N200 2:07 | BCIIS 015 | BCZIO 027 | 8FY29 0-40 AA129 015 8AXI3 005 BYZI2 0-30 OA202 010
%Ngg4 o-gi %N§783 8»:8 3N201 é-gg gg:léA g»}g gglzllsl g-;g g;x{ g-%g AAZI3 012 BAXI6 0-124 | BYZI3 025 TIV307 050
N591 0 N3704 ‘10 | 40050 b 16 ; d g
2N696 0-15 | 2N3705 010 | 40251 081 | BCII7 021 | 8DII6 075 | BFY43 062 WIDE STOCK OF COMPONENT FOR MAGAZINE
2N697 015 1 2N3706 090 | 40309 0-33 | BCII8 o-11 [ BDI2I 0-65 [ BFYS50 016 PROJECTS
2N698 025 | 2N3707 o-;g 40310 050 3859 o-g; go:ﬁ 0-80 g:isi 8':2
2N699 029 | 2N3708 070 | 40360 046 1 o D 060 5 .
2N706 0-10 | 2N3709 0'90 | 40361 048 [ BCI23 029 | BDI30 0-50 | BFYS3 015 MAINS TRANSFORMERS . )
2N706A 012 [ 2N3710 090 | 40362 044 | BCI25 0-15 | BDI31 075 | BFY56 034 | amp Charger. Sec. 0-3:5-9-18v  Post and packing 0-22%  1-12
2N708 0-13 [ 2N3711 090 | 40363 0-88 | 8CI26 0-20 | BDI32 075 | BFY64 041 2 amp Charger. Sec. 0-3-5-9-18v_ Post and packing 0-224  1-44
2N709 038 | 2N3712 0-95 | 40389 046 | BCI32 050 | BDI35 0-38 | BFY75 0-40 | amp (Douglas) MT103 Sec. tappings from 6v to 50v .. 2-00
aNT7II 030 | 2N3713 108 | 40394 056 | BCI34 011 | BDI36 0-44 | BFY76 022 2 amp (Douglas) MT|04 Sec. tappings from 6v to 50v 310
2N7I18 021 | 2N3714 1-15 | 40395 0-50 | BCI35 o1l | BDI37 0-47 | BFY77 024 Post and packing 0-28. . 7
2N7i8A 0:30 | 2N3715 123 | 40406 044 | BCI36 015 | BDI38 0-55 | BFY78 036 6 amp (Douglas) MT107 Sec. tappings from 6v to 50v 7-4
2N720 0-50 | 2N3716 1-30 | 40407 0-33 | BCI37 015 | 8DI39 062 | BFYS0 055 Post and packing 0-37}. ) .
2N72) 0-55 [ 2N3773 235 | 40408 050 | BC138 020 | BD140 073 [ BRY39 0-30 Various other Transformers ranging from iA to 5A in stock
2N914 0-15 | 2N3774 333 | 40409 0-52 [ BCl40 0-34 | BDYI0 1125 | BSX19 013
2N916 0-17 { 2N3775 4:19 | 40410 0-53 | BCI4] 0-39 | BDYI I §-50 | BSX20 014 .
2N918 0-30 | 2N3776 5-95 | 40411 2:00 [ BCl42 0-24 | BDYI7 1:50 | BSX21 0-20 TRIACS
2N919 0-20 | 2N3777 4:84 | 40467A 069 | BCI43 02| | BDYI8 1-75 | 85X26 034 SCI5D .. 100 SCSID 195 | DIACS o
2N929 0-14 [ 2N3778 225 | 40468A 044 | BC|44 024 | BDYI9 1-97 | BSX27 0-34 SC36D . 1:00 40430 091 | MPT20 06y
2N930 0-14 | 2N3779 3:15 | 40600 0:69 | BCI45 021 | BDY20 0-92 [ BSX28 025 $C400 1125 40486 086 | MPT28 0,37*
2N1090 023 | 2N3780 450 | 40601 067 | BCI47 0-11 | BDY38 0-65 | B5X29 047 SC41D 120 40528 0-63 | MPT32 3N
2N1091 0-24 | 2N3781 367 | 40602 0-46 | BC148 010 | BDY60 090 | BSX30 068 SC45D 1-50 40430 130 | MPT36 -|a*
2N113] 0-20 | 2N3782 3:37 | 40603 058 | BCI49 0-13 | BDY61 0-85 | BSX59 078 SC46D 1-424 40432 1:37 | sT2 0'3
2N1132 0-20 | 2N3789 1.76 | 40604 056 | BCIS3 0-18 [ BDY62 075 | BSX60 054 SC50D .. 200 40512 153 | 40583 ol
2N 184 1-27 | 2N3790 1-90 | 40636 110 | BCI54 0-18 | BFIIS 023 | BSX6l 042 Economy Range Triacs
2N1302 016 | 2N3791 2:06 | 40673 0-56 | BCI57 014 | BFII7 043 | B5X76 015 TC4/10 (Pressfit) 4 amp 100 PIV 065
2N1303 0:16 { 2N3792 220 | ACI07 035 ( BCI58 013 | BFII9 0-58 | BSX77 0-20 TC4/20 (Pressfit) 4 amp 200 PIV 075
2N 1304 020 | 2N3794 010 | ACIHI3 0-16 | BC159 014 [ BF 21 0-25 [ BSX78 025 TC4/40 (Pressfit) 4 amp 400 PIV 0-87%
2N 1305 020 | 2N3819 0-26 | ACI !5 016 | 8BCI60 011 | BFI23 027 | BSW70 028
%leoe g-g %Ngg%g 047 | ACI17 020 | BCI67B 013 s::%; o-g ggg; g-zo
N1307 o N 050 | ACI2I 0-13 | BCI68B 01} | B 0- ‘15 ENCAPSULATED FULL-WAVE RECTIFIER
2N 308 0:25 | 2N 3824 075 | ACI26 020 | BCI68C o-11 | BFI52 0-20 | BSY26 017 o w
2N1309 025 | 2N3826 023 | ACI127 020 | BCI698 011 { BFI53 0-29 | BSY27 015 1-BA 100P.1.V. 25p ea.
2N (483 0-90 | 2N3854 0-16 | AC|28 020 | BCI69C 013 | BFIS54 0-16 | BSY28 0-i5
2N 507 024 | 2N3854A 016 | ACI4IK 0-30 | BCI70 011 { BFIS58 015 | BSY38 015
INI613 020 3855 0:16 [ ACI42K 025 | BCI7I 0-13 | BFIS59 027 | BSY39 015 THYRISTORS
2NI631 035 | 2N3855A 016 | ACISIV 0-14 [ BCI72 0-11 | BFI60 023 | BSYSI 0-25 PIV 50 100 200 300 400
2N 1637 0-30 | 2N3856 0-16 | ACI52V 017 | BCI82 010 | BFI6I 0-35 | BSY52 0-25 1A 0-25 0274 0374 0-40 0474
2N1638 027 | 2N3856A  0-16 | ACI53 022 | BCIB2L 010 | BF163 0-20 | BSY53 0-25 4A 040 045 ‘55 - 060
2N1671 1-00 3858 0-16 | ACI53K 025 | BCl83 009 | 56 035 | BSYS4 0-30 7A = o 0921 s 1-12)
2N1701 110 | 2N3858A 016 | ACI54 020 [ BCI83L 009 [ oo oo o-18 | BSY36 079 TIC47 0-6 amp. 200 PIV 0-55. TIC44.0 6 amp 50 PIV 0-29
2N1702 2-15 | 2N 3859 016 | ACI 0-18 | BCI84 o-11 BSY65 0I5 Also 12 amp 100 PiV 0-75; 2N3525 at £1-124.
2NI711 0°17 | 2N3859A 016 | ACI76K 020 | BCi84L 011 | BFI73 0-19 | BSY78 040 2N4444 £1-91
2N 1893 0-34 | 2N3860 0-16 | ACIBTK 020 | BCI86 025 | BFI77 025 | BSY79 0-40
2N2{02 0-30 | 2N 3866 070 | AC188K 0-26 | BC187 025 | BFI78 025 [ BSY790 045 - - -
2N2147 070 [ 2N3877 025 | ACY 17 0-25 | BC204 o-11 | 8F179 0-30 | BSY95A 009 VEROBOARD 0:15 Matrix 01 Matrix
2N2148 0-60 | 2N3877A 026 | ACY |8 0-15 | BC205 0-10 | BFIB0 0-35 | BU104 1-42 24" X 33" N, .07 023
2N2192 0-40 | 2N3878 122 [ ACYI9 0-20 [ BC206 o-if | BFIBI 0-32 | BUIOS 225 2} % 5 . 025 0.:25
2N2192A 040 | 2N3879 191 | ACY20 0-20 | BC207 010 | BFI82 030 (CIII 0-53 33" % 33" 025 025
2N2193 0-40 | 2N 3900 020 | ACY2I 018 | pC2o08 009 | BFIB3 0:40 | C407 018 33" X 57 0:30 0-29
IN2I93A o042 | 2N3900A 021 [ ACY22 013 | ac200 o-10 | BFI84 017 | C424 015 24 X 17* 0-58 —
TN 027 | 2N390I 0-32 | ACY28 018 | oo 0-30 | BF185 017 | C425 0-35 i 17 0-80 1-02
2N 3903 020 | ACY30 0-42 BF194 0-14 | C426 0-25 5" x 177 — 1-31
2N2194A 030 | 2N 3904 017 [ Acy3e 0-47 BC212K 010 | BF|195 0-15 | C428 0-25 32" x 17* (Plain) L} — 0-64
2N2195 0-37 | 2N3905 0l | o 017 | BE212L 012 | BFI96 0-15 | C444 026 5% % 177 (Plain) r i T o83 -
2N2195A 0-18 { 2N3906 020 BC2I3L 0-12 | BFI97 0-15 [ D4ON| 055 24" x_17” (Plain) y I L. 057 —
IN2218A  0-18 | 2N4036 0-40 | ACY4l 017 | o204 0-14 | BFI98 0-15 | D4ON3 0-62 Vero Pins (Bag of 36) £0-20. (0-] or 0-15 Matrix) .
2IN2219 0-20 %H:ggg gf; ACY44 0-31 BC236 016 g;igg O;g GEHH 8;3 VeroCutter£0-45, Pin Insertion Tools (0-1and0-15matrix)at£0-55
IN2219A 020 | $N4029 0.90 :g:igv g:: BC237 009 | BF3%%, g_” SEThid o030 Many more sizes Veroboard in stock
AR ShInRE o |ASIE iRl swmieds ik e -
- N4 011 B 0-09 | BF237 022 0 ;
2N222IA 022 | 2N4062 0-11 | AD143 045 | gEos) 020 | BF238 022 | GETI20 025 "ES'STo."S*Vv“’l-&*ww-fasg'l"z“-s )
2N2222 0-20 | 2N4302 025 | ADI49V 066 | BC252 0-18 | BF244 0-16 | GET535 0-20 oo ¢y R i s 0.024
2N2222A 025 | 2N4303 0-32 | ADISO 0:63 | BC253 023 | BF245 0-33 | GETS36 020 o T eols + ware M/Oxide 29 0-04
2N2368 0-11 [ 2N4913 080 [ AD 161 049 ( BC257 0-09 | BF246 0-43 | GET538 0-20 {wml/g 2 (00l s [l el 504
2N2369 012 [ 2N4914 087 | ADI62 051 | 8C258 0-09 ( BF247 049 | GET873 012 wate 10% ... P ware 5% .. 7
2N2369A  0-15 | 2N4915 095 | ADZI | 1-50 [ BC259 0-13 | BF254 0-14 | GET8BO 0-30 - d P
2N 2646 0-41 | 2N4916 o1l | ADZI2 1-75 | BC261 0:20 | BF255 015 | GET883 020 fhevioup o
2N2647 120 | 2N4917 0-17 | AF106 027 | BC262 018 | BF257 0-41 | GET887 0-20 24 watt 5% (up to 270 ohms only) .. .- .. 0 4
2N2711 0-12 | 2N4918 0°50 | AFIO9R 0-40 | BC263 023 | BF258 0-46 | GET890 022 5 watt 5% (up to 12k ohms only) .. 0-0
2N2712 0:12 | 2N4919 053 | AFI 14 0-25 | BC300 0-42 | BF259 048 | GET895 0-25 10 watt 5% (up to 25k ohms only) .. o-lo
2N2713 017 | 2N4920 060 | AFII5 024 | BC30] 0-34 | BF261 0-23 | MAB0OI 016 -
IN2714 017 | 2N4921 050 | AF(16 025 | BC302 027 | BF264 1-45 | MA8002 0-47
2N2904 0°18 | 2N4922 0-55 | AFII7 020 | BC303 054 | BF270 025 | MAB003 0-47 13 RPI 144
2N2904A 025 [ 2N4923 0:60 | AF|18 0:50 | BC304 043 | BF271 021 | MCl 4 025
2N2905 0-25 | 2N4926 0:90 | AFI2I 022 | BC307 009 | BF272 053 | MD7000 0-82 ) f L X .
2N2905A 023 | 2N4927 1-00 | AF124 0-24 | BC307A 009 | BF273 025 | MD800I 094 Capacitor discharge ignition system. (as published in
2N2906 018 [ 2N4928 1-80 | AFI25 0-20 | BC307VI 0-09 | BF274 0-28 | MD8002 111 ical El i, N 1971
%:%ggg/-\ g-lzg 2N4929 223 | AFI26 0-19 | BC308 0-08 | BF457 046 MDSO&)J 1-26 Practical Electronics, Nov. ).
o 25 | AF126 020 | BC308A 0-08 .57 | MEO4OI 0-18 .
IN2907TA 025 %::3;? e IR 0-38 | BC3088 0-08 | SF433 957 | MEo402 020 COMPLETE KIT £10:00 P. & P. 50p.
2N2913 075 = AF170 025 | BC309 009 MEQ404 013
2N2923 012 | 2NSI 008 | AFi72 025 | BC309A 0-09 | BFS2I 210 | MEQ4] | 017
1N2924 0-12 | 2N5174 022 | AF|78 055 | BC309B 0-09 | BFS2IA 2-30 | MEO412 018 OPTOELECTRONICS
2N2925 0-12 | 2N5175 0-26 | AFI79 065] BC313 0-30 | BFS28 0-92 | MEO4!3 014
PANEL METERS 5 Milliamp 160 | Log. or Lin. With switch _ .. 015 MINITRON 7 SEGMENT INDICATOR TYPE 3015F £2-00
3gSer-es;|ll=ACE SIZ'E 42'><9 0 " :-gg ¥Vire-gound Z_o:s 3 g«atts)L o8, o 5 g-ig DRIVER FOR ABOVE (SN7447) | . . £1-30
mm. rices for |- 50 . ° win-Ganged Stereo Pots. (Log. and Lin.) Less Switc! i a cant Q .
picces. All meters D.C. £ 100 v 1-60 € (o8 Light Emitting Diode. TIL209 £0-35 (Texas)
R I e S A T :
" { mp . 48" x 4° x |” Finned for Two TO-3 Trans. 048
B oo o8 5 we (8 | Laiiraseenieiin 638 | SLIDER POTENTIOMETERS ssmm TRACK
” i or -1 0-0 or -50- inne
10000 L 13 | ] ifo] | P TOIB'G0s R For TO-10-05Finned | SINGLE GANG LINEAR or LOG from 1k to 1M
BO0I0B00 e | 3% : 165 | zEnER DIODES o £0-40 each
illiamp 1 50 " 0 | ZEN
400 mVV('('ro\ran-Jv tozlgv)) . TWIN GANG LINEAR or LOG from 5k to 500k
MULLARD €280 M/FOIL CAPACITORS Watt {(from 2:7v to 200v) .. a9z ju 3 R
0-01,0-022, 0:033, 0:047 3p 0:068, 0'1 4p each. 0-15, 0-22, | 10 Wate (from 3-9v to 100v) del e £0-60 each
0-33 5p each. 0'47 9p. 068 llp. ILF 14p. |'5uF 2ip | 20 Watt BZY93 Series (from 7-5v to 75v)
22uF 25p —w THERMISTORS MULLARD
PRESETS Carbon Miniature and Sub miniature, Vertical | \"t¢% |SW. Soldering iron .. e L . ValoIOS AN MATo3s0 SV AL077/0;20
and Horizontal. 0-1 watt, 0-2 watt, all at 0-06 each. 0-3 - K151 (Si * VAI0330-12 VA10400-12 | VAIO91 0-
watt 0-075, POSTAGE AND PACKING CHARGES (Sie- ) VAI0530-20 | VAI0960-13
UK. .. L S 013 mens)lIK VAI34922 | VAloss 020 | VAIO97 0-13
R T POE MO B ETERS) RO RE . R R aYee L Lo minkmu ) o5 VAIS3013 | VAlo74013 | vA37050-95
Log. or Lin, Lessswitch .. .. .. ..  0-16 | OVERSEAS (AIR) LETTER 0-65; PARCEL £1-90 VAI005 0 103 2
ALL PRICES SUBJECT TO AVAILABILITY OF EXISTING STOCKS SPECIAL DISCOUNTS ON

Telex 21492

A. MARSHALL & SON LTD

QUANTITIES

CALLERS WELCOME
Hours: 9-5.30 pm Mon-Fr 9-5 pm Sat

Tel:01-452 0161/2/3 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2

www.americanradiohistern.com


www.americanradiohistory.com

a84 Wireless World, January 1973

ST ELECTR VALUE

ON VERY MANY ITEMS Electronic Component
WHEN YOU BUY FROM US SPeCialist

SEMI-CONDUCTORS Mo coconds or surpios, - e e
250Y. up te O-1wF: 100V./0 | wF and above

Insulating sets free with power types 1
9 2 P 7P 0-01; 0-012; 0-015; 0-018: 0-022; 0-027; 0-033; 0-047: 0-056; sach 4p.

TO3 Transistor covers, each, Tp . 0-068; 0-082; 0-1; 0-12; 0-1S each 4p. 0-18; 0:22; each Sp.
IRIKI0 175p{2N5053 27p 2NH1YE M7 ALY 67p BU 7 ; 31p! NET21 sap | 0-27: 0-33; ép. 0-39 7p. 0-47 8p. 0:56 10p. 068 tip. 1uF i3p.
: ) p p [
AN N M Abis  Am P i B | g ECTROLYTIC
s ARG r
B @i, 2 B i
23t Tip ; 477100: 1/100; 2:2/63: 47,35 C 9216 47/10: . .
829 40301 o Af-’lla/ 25p 22407:”.02'5'(/}:005’ 2:2/63; 4-7/35; 10/25; 22/16; 47/10; 47:25; 100/10:
Yoo s o G '.1'5 880 | 1063: 22/35; 47/35; 100/16; 100/25; 220/6; 220/10; 220/16; 47073
5| su362 5 AT Rt B ) /63 ; 47735, 100/16; 100/25; 220/6; 220/10; 220/16; 470/
10! dosta e ﬂa swvws sdo | SPE0 TH o 100135 220716 each ; 220/
fod o NETR0SE 32p  47/63; /35; /16 each 8p. 100/50: 220/35 each 10p.

NKTH1sF  32p IOO]b}; 470/25; 1000/10 each 12p. 220/63; 470/35. 1000/16; each
235 NRTSTIF  26p 17p. 1700/25 20p. 470/63; 1000/35 each 23p. 2200/25 36p. 1000/63;

’ 99 U200/ N 4700716 each 40p.
e i v “"/ ) e
N S QOLDERSTAT 23w

L g_”87 nett

‘\J\*}MS)‘. ilp., P20 Log.

7K L) to 22M () 41p;
,{gn(ilog. 10K, 22K 47K,
42p. Any type with 2A

10p 404 g
8p 4047
b e e

It's more "
than just
a catalogue

— and we give e T 5
ECISION
yﬂu a { ~o-PONENTS

FEE RN g
" VOUCHER with it

. T &
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
N 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.

Y
), 22002, 47042, 1K,
, 2M2, 5M, 10M (1]

pacitors by
MFD
ot P UP 1O 220F

0p—£3-50

“§ )
“and delivery
ton request.

FLHIOI
FLH20
FLHI9
FLH291 &
FLMH2HE
FLH27!
FLH3IBL
FLH39
FLHIIL
FLH351
FLHI24
FLHI3}
FLHi41
FLLIOK
FLH28I
FLH36I
FLHIZ
FLH 5!
FLH 16!
FLHITE
FLHIBE & @® Materials. Hardware, etc.

® Hundreds of to-day’s most wanted @® Slide and rotary potentiometers

‘ transistors. with data and outlines ® Resisiors & capaci

® Diodes. thyristors, tors in  very wide
tri-acs fully detailed ranges -

a imeg. in ali

P

of 8 colours
green blue
yoch 5p.

® Eguivalents tables ® Switches, relays, connectors

@ ® | Cs plus schematics, theoretical ® S-Dec, T-Dec.
“whw and connection diagrams mounting boards

PLIMER KiTS

L B mp. modute  kit,

supply kit £6 50

s invited for custom built
o s by Quality Electronic

FLIL4L Bual d-type @

FLIISI ¢ Quad bi-stabi@ -

FLIE3Y Dual JK mast ¥ ; et
- . 400V 56p, 600V T0p.

FLH24! 4 bit binary full @ - . 400V 60p, 600V 88p.

FLHI4! Halfl adder .

ELIt6! Decade counter

FLI221

PUBLICATIONS

Handbook of Transistor Equivalents,

40p. Handbook of Tested T&m\stnor

P By r— Circuits (M. Ness), 40p. Rad:o

' " - - - Eiectronics. Colour (oRdzs & data wa“bl
5 hart, i5p. Engineers Relerence Hand-

COMPONENT DISCOUNTS Not allowed on nett price ems fbook & p'ubf“‘ 20p. (Add 3p. for

10°, on orders {or components for £5 or more, 157, an orders for | postage on each of above !f bought

components for €15 or more. Prices subject to alteration | separasely.)

without prior notice.,

8 bit shift register
FLITT1I  (7492) Divide by 12 counter ’ .
FLIEB} (7493) 4 bit binary ceunter

FLI231  (7494) 4 bit shifs regiscer, paratlel 1P, series O/P (16) €1
FLIIGE  (7495; 4 bit lefr shift right shift register
(7496) S bit shilt regiscer

(741003 Dual quad bi-stable tatch

FLI1B! (74104) JK master slaye fip flop with JK input
FLJ271  (74107) Dual JK master slave flip flop

FLKIOF (74121} Monostoble flip flop Prices appearing in this advert-
FL3201 {74190} Up down decade counter (16} POSTAGE AND PACKING FREE isemengize forg uidance onl
FLI2t1  (7419]1) Up down binary counter (16) SURCHARGE 10p on smali mail orders under £2. Qverscas orders € 9 Lo
;' 1241 (74192) Up down decade counter with clear “l:’ welcome: carriage and insurance charged u;(os( - Current prices are as shown in
L1281  (74193) Up down binary counter with cleor (16) U.S. A, CUSTOMBERS are recommended to contact - .6 h printing).
VALUE AMERICA, P.O. Box 27, Swarthmare PA 19081 Catatogue No. & (4th printing)

All packages [4 leads uniess stated otherwise befare prices,

ELEGTRGALUE LTD (DEPT. WW.1272), 28 ST. JUDES RD, ENGLEFIELD GREEN, EGHAM, SURREY, Tw20 0n8
Hours: 9-5.30, 1.0 p.m. Saturdays. Phone: Egham 3603 Talex 264475
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MODERN TELEPHONES type 706. Two tone grey, £3-75 ea.
The same but black, £2-75 ea. P. & P. 25p ea.

AS NEW type 706 BLUE, £5 ea. P, & P. 25p.
Also TOPAZE YELLOW £4-50 ea. P. & P. 25p.

STANDARD GPO DIAL TELEPHONE (black) with internal
bell, 87p ea. P. & P, 50p. Two for £1:50. P. & P. 75p.

All telephones complete with beil and dial.
PHOTOMULTIPLIERS. Type 931A—£2-25 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 assembied fibre glass board. £2-25 ea.
P.&P. 15

RELAYS
G.E.C. Scaled Relays High Speed 24V. 2m 2b—17p ea.
S.T.C. Sealed 2 pole cfo 700 ohms (24V}, 15p ea.

12v 35p ea. 2,500 ohm (okay 24v)—13p ea.
S.T.C. Brand New 2 poie cfo 6800 ohm coif—15p ea.

CARPENTERS polarised Single pole cfo 20 and 65 ohm coil
as new, complete with base 37p ea. .
Slngle pole clo 14 ohm coll 33p ea.: Single pole cjo 45 ohm coil
33p

Varley VP4 Plastlc covers 4 pole clo 5K—30p ea. 15K~33p ea.
;OLARISED Relay 2 pole cf/o 250 ohm and 250 ohm coils.—
Sp ea.

POTENTIOMETERS
COLVERN 3 watt. Brand new, 5; 10; 25; 500 ohms; 1; 2.5 5;
10; 25; 50k ali at 13p ea.
MORGANITE Special Brand new, 2:5; 10;
25 meg. 1 in. seaied, 17p ea.
BERCO 2} Watt, Brand new, 5; 16; 50; 250; 500 ohms; 1; 2-5;
§; 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
S0p 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—
01% 27p ea.: 3-25k, 5-6k, 13k-0-1% 20p ea.

100; 250; 500K;

VISCONOL EHT CAPACITORS

Slze 1X2% ins. Size 13X 5% Ins.
0-05mfd 2-5kV 50p ea. 0-01mfd 10kV 50p ea.
0-01mfd 5kV 40p ea. 0-002mfd 15kV ~ 65p ea.
0-00imfd  10kV 50p ea. 0-0005mfd 20kV 60p ea.

Size 24X 6% ins. 0-1mfd 4kV  35p ea.
0:05mfd 8kvV 50p ea.

DUBILIER 0-1mfd 5 KV 01m'd 7-5 KV; 0:25mfd 7°5 KV; 0-5mfd
5 KV all at 50p ea. P. & P.

E.H.T. POWER UNITS type 532/1617, 0-3kV. £15 ea.
Carr. £1-50.

E.H.T. TRANSFORMERS (Standard Mains) 3 KV 600 MA.
£20-00 ea. Carr. £1:50.

CAPACITORS

0-1MFD 50 KV working. £10 ea. Carr. £1:50,

0-tMFD 100KV working. £16 ea. Carr. £1-50.

BINARY
Finger tip. Engraved 0-9. Gold plated contacts. Size 12"
25" deep, 3" wide, £150 ea.

LIGHT EMITTING DIODES
(RED)

from Hewlett-Packard
Brand new 38p each

Holder—I{p ea. Information—5p

DECADE DIAL UP SWITCHES. Brand new.
high,

PHOTOCELL equivaient OCP 71, 13p ea.
Photo-reslst type Ciare 703. (TO5 Case). Two for 50p.

BURGESS Micro Switches V3 5930. Brand new 13p ea.

4 DIGIT RESETTABLE COUNTERS. 1000 ohm coil.
Size 1ix2x 43 in. As new, by Sodeco of Geneva. £2'50 ea.
As above but 350 ohm. £3-50 ea,

TRANSFORMERS. All standard inputs.

STEP DOWN ISOLATING trans. Standard 240v AC to
55-0-55V 300W, £3 ea. P. & P. 35p

Transformer Size 23 X 15 X 2" Output 18 volt 1 amp with screen.
Brand new. £1-00 ea. P. & P. 2

Neptune series 460-435-0 etc, 230 ‘MA and 600-570-540-0 etc.
250 MA. £350 Incl. post.

Gard/Parm/Part. 450-400-0-400-450, 180 MA. 2X6'3v. £3 ea.
Transformer 250-80MA; 13V-1-2A and 6-3V-5A. £1-50. P. & P. 25p.

Neptune serles 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. & P. 17p.
Up to 250mA 63p. P. & P. 35p.
Large quantity LT, HT, EHT transformers.

HARTLEY TYPE 13A
ONLY £18-00

DOUBLE BEAM 0SCILLOSCOPE

TB2c¢/s-750 ke/s. Band width 55 Mc/s. Sensitivity 33 Mv/em.
Calibration markers 100 kcfs 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. £25-00. Carr.
£1-50.

CLAUDE LYONS Main Stabilizer. Type TS-1L-5S0. input
119 135 volts 47/65 cs. Output 1274/~0-25% 16 amps. £30,
Carr. £2,

Brand new. Boxed.

MAGNETRONS TYPE CV370.
£8 ea.

KELVIN & HUGHES 4-ch. | Iti-speed d
plete with amplifiers. £45.

s com-

EVERSHED & VIGNOLES Recording paper. Brand new
boxed. JL3J0H4 7" wide, 13” dia.25p roil.

ELECTRONICS TIMER UNITS—wall or bench mount-
ing—2 Hybrid timer boards may be removed ieaving
excellent 12 Volit battery charger; DC Power suppiy etc.
information supplled. Price ONLY £3-25 incl. carriage.

OSCILLOSCOPES

SOLARTRON 7115.2 D.B. DC—9 mc/s. In fine condition
£50.

SOLARTRON 643 DC—15 mc¢fs.
Good condition £50.

DC—10 mcjs. CD513—£40.
CD513.2—£42-50. CD523S—£45.

SOLARTRON CT316 (D300 range) DC—6 megs. £20,
COSSOR 1049 Mk. IV, DB. £35.
All carefully checked and tested. Carriage £1-50 extra.

SOLARTRON

MARCONI

Noise Gen. TF1106. £40. Carr. £150.

Vacuum tube Voltmeter TF1041A, £35; 1041B, £45.
Wide Range Oscillator TF 1370 and TF 1370A, 10 ¢{s-10
mefs from £140.

Deviation Meter TF934/2, £50 ea. Carr.
Deviation type 719, £30 ea. Carr. 75p.
TF 1026 Frequency Meter £12-50. Carr. 75p.

TF 329 Magnification Meter. As new condltion £60.

TF 195 Audio Generator £18. Carr. £1-50.

TF 301 A Signal generator £45 ea. Carr. £1-50.

TF 386 Magnification Meter £45. Carr. £1.

TF 336 N. 5 Impedance Bridge from £50 ea. Carr. £1-50.
TF 144G Slgnal Generator. Serviceable. Clean £1S. in
exceptional condition £25. Carr, £150.

TF 885 Video Oscillator Sine/Square £35. Carr. £1-50.
TF 8851 £55. Carr. £1-54.

£1-50,

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. £1-50.

AVO
Electronic Testmeter CT 38. Complete £20. Carr. £1.

AIRMEC

Signal Generator type 701. £25. Carr. £1-50.
AIRMEC Generator type 210 £128, Carr. £1:50.

E.M.L Oscilloscope type WM16. Main frame £125. Choice
of Plug in 7/2 OC—24 mcfs x 2 £35; 7/1 DC—40 megs £25.
Diffarentiai unit available from £40.

E.M.l. WM8. DC to 15 mcfs. 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 hoider with cover. Brand new,
13pea.

FIBRE GLASS PRINTED CIRCUIT BOARD. Brand new.
Single sided up to 2}” wide X 15" }p per sa. In. Larger pleces
1p per sq. in. Double sided. Any size 1p per sq. in. Postage
10p per order.

PANEL mounting lamp hoiders. 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 &7 r.p.m. and 114 r.p.m.

GYRQS Large clear plastic topped. Type A £4 ea. P. & P. 75p.

Single pole 3-way 250 V AC 15 amp switch. 8p ea. P. & P. 5p,
Large discount for guantity.

SPECIAL OFFER

SELECTED B.C. 221 Recalibrated to MIlnistry Specification
in brand new condition, complete with circuit, only £271-50,
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 & Y. Bases can be supplied at 50p.
Circuit included. Price £12 ea. P. & 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. & P. 17p

SEEING 1S BELIEVING|
COLVERN TEN TURN POTS—ex eq. 50K at 60p ea.
Complete with dial £1-50 ea. P. & P. 15p.

C.R.T.'s 5" type CV1385/ACR13. Brand new with spec.
sheet. 63p ea. P. & P. 35p.

BASES for above 20p ea. P. & P. 15p.
COSSOR D.B. Scopes—some models from £15.

MULLARD Transistors/Diodes. Tested and
42, 76, 77, 83; OAS5, 10. Al at 3p ea.

Genuine
guaranteed. OC41,
0C23—10p ea.

CAPACITOR PACK—-50 Brand new components only
50p. P. & P. 17p.

POTS—10 different values. Brand new.—50p. P. & P. 17p.

COMPONENT PACK conslsting of 2—2 pole 2 amp
push onjoff swltches; 4 pots, various, brand- new; 250
resistors 1 and 3 watt, many high stabs, etc. Flne value
at.50p per pack. P, & P. 17p.

COMPLETE Printed Circuit TRANSISTOR LF. strlp
470 kefs, audio out. Size 12 X45% X ZIn. ONLY 75p. P. & P.
10p

3000 Serles relays—15 mlxad values (new and as new. no
rubbish) £1-00. P. & P. 3

DELIVERED TO YOUR DOOR t cwt. of Electronic
Scrap chassis, boards, etc. No Rubblsh. FOR ONLY £3-50.
N. lreland £2 extra.

LOOSE LEAF BINDERS, Blue plastic cover. 4 ring.
Standard size. 4 for £1. P. & 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 Quallty plastic. 30p
ea. P. & 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.

CHILTMEAER | |

7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College) Tel.: Reading 582605/65916
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5 £ 7 £ £ £ 5
KT8 240 | QQVO UBF80  0-40 | VR150/30 0-35 | 5B254M 2:20 | 6AQ5  0-35 | 6C4 0-30 | 6K7G  0-20
N78 T75| “6-404 540 | UBFSy  0-35 | z801U 200 | 5B/255M 2:00 | 6AQ5W  0-50 | 606 0-25 | 6KBGT  0-40
0A2 035 | R17 0-48 | UCCB5  0-40 | 28034 125 [5B4GY 075 | 6A86 0-37 | 6CH6  0-55 | 6K25 0-70
0OB2 035 | R19 0-37 | UCF80  0-55 | Z900T  0-95 [5U4G 085 | 6AS7G  0-80 | 6CL6 0-49 | 6L6M 1-50
PABCSO 0-37 | gy UCH42 070 | 1L4 0-15 | 5V4G 0-45 | 6ATG 0-30 | 6D8 0-20 | 68AT 0-40
£ £ PCY7 0-35 | *'ygojs0 3.g0 | UCHEL 033 | 1RS 040 |5Y46 040 | 6AU6 025 | 6EAB 055 | guavar 0-32
BizH 175 | ECH200 0-62 [ PCO00 047 [ yry UCLs2  0-85 | 184 0-30 | 5¥3GT 0-35 | 6AX4GT 0-60 | 6F23 075 | oo THE VALVE WITH A
CY31 0-35 | ECL80 042 | PCC84 040 280/80 9-00 UCL83 0-60 | 185 0-30 | 523 0-55 | GAXSGT 0-70 | 6F33 1-50 | 98C7GT 0-25
DAFSG 043 | ECLs2  0:35 | PCCSS  0-50 Uv4l 050 | 1T+ 0-82 | 544 0-75 | 617 040 | vygn  gego | 0597 0-35 GUARANTEE
DF96 0-45 | ECL83 070 | PcC189  0-55 | TT21 3-00 0-36 iy o |5zZsGT 040 | 6BK7 0-60 6817 0-37
DKY: 048 | ECL8  0-40 | PCESO0 075 | U25 0-72 | UF80 1X24 040 |gyp7 030 [ 6BAG  0-25 | STAWA 0T pmn g
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DLYs 045 | EF37A 125 | PCF82  0:33 | ygy 050 | UL41 083 | 2K95 7-50 |6AH6  0-50 | 6BG6G 055 | 6I5GT  0-25 | . P
DLoG 045 | kw0 050 | PCFBs 080 | gy goo|ULSs 040 | 3Aé 035 [GAKS 008 GBig  0-45 | 616 o20 | SBLTOT 0324 oy g0 | sosr &
DM70  0-30 | EF41 0-65 | PCF86  0-57 vuUs 055 | 3p6 0-15 [6AK8 082 gpg7a 040 | 6 a5 | BBNTGT 032 | ¢ 40 | 6og7 0-50
DY8s 033 | EF80 05 | PCFoo0 073 | Usol - 0-80 AL 015 h 6J7G 035 | (oo gag | S0C17 0806060 050
DY8S ool hbes 055 | PCF201 0-73 | UABCSO 035 UYsl 043§ 3Q4 045 [galaw 0-40 | 6BR7 085 | 6J7M 0-40 | oS30 oag | HCI8 0-70 | o64 0-45
DYsoz 048 | EFSs 0-35 | PCPE01  0-45 | UAF42 055 | UY85 040 | 384 0-35 | 6AM6 0-30 | 6BWE 085 | GK6GT 0-56 Q 035 | 30K% 0-80 | 6065 0-85
ES8CC/01 120 | EFs6  0-30 | PCF802  0-50 | UBO4L  0-48 | VR105/30 0-35 | 5V4 045 | 6AN8 050 | 9BW7 080 | 6K7 0-32 ggg’r g'z ?{ggﬂz ‘Hg gggg igg
El80CC 042 | EF89 028 | PCFa05  0-80 ; 40 | 8 . y
: v ap | 30FL1  0-50 | w020 2-25
EI81CC 0-90 [ EF9l 0-30 | PCF806 0-70 | speciAL OFFER 6X4 030 | 300
i ' g o o H o 'L14  0-83 | 8001 -
Elsacc 3.30 Epo2 g_:}sg iggi%% ggg ©9J) TUBE £2:50 TRANS'STORS, ZENER DIODES |sxs¢ o0 |3oma5° 080 | %00 3%2
0 0 & p 501 6X5GT  0:37 | 30LL7 080 | 900 3
EABCsy 0-30 | EF183  0-30 | PCLS1 8-3; p &pobp 6Y6G  0-80 | 50Pi2  0-80 9003 3 ig
4 -52 | EF1L 0-35 { PCLEZ  O- .
Babay 002 | SRloou 075 | PCLsy  0-80 £ £ £ £ £ g |63oLz 080 |30P19 077 |9006 015
Eness 080 | ELsd 050 | PCL8s 042 | QAD 920 | 0CcT1 012 | 1NT02-7250-36 | 3NI3® 175 | ABY67  0-48 | CRS3/40 0-50 | 674 0:a6)| SUELL 075
e O |ECai  osa|PoLss 042 |OAl0  02510CT2 020 | INS23A 130 3NL0 097 BAWI9 0-28 | C82A  0-65 | 7p7 0-45+| 30PL13 092 | C.R. Tubes
bocar 031 | BLae 038 | POL86  0-43 | OATO 0-10 | 0C78 0-30 | 1N4785 0-50 [ 3N154 085 | BC107  0-10 | CV1L2  0:25 | gy % 80PL14 090 | voRg7  4-50
B 0% | Erse o024 PFLuoo 01 |0A71 010 0C75 025 LZMIS 035 | 3N159 145 [ BCIO8 010 | GET103 023 85L6GT  0-50 | yoRs7R 5-50
B 04| Erss 042 |PL36 0350|0478 007]0CiE 028 izMT10 0-33 | 6GFR5  0-45 | BC113  0-10 | GET115 0-45 | 96 037 | 38W4 - 0-35 | o opsine 7450
EnFss  0.30 | EL8S 0-40 | PL81 0-48 | OAT4  0-07 | OCB) 0-20 | 12T5 0-87 | 12rR60 0-73 | BC118  0-20 | GET116 050 | 11E2 2-80 | 3624GT  0-45 5
Ecus! 030 EL0 035 [ PL&2 040 | 0479 ool 0ol 1zmio o063 | 40954 125 | BOY72 015 | GEX6s 160 | 12AT¢ 030 [50C5 oo | oPXT 132
5 i ELub .35 | PL8S 0-42 | (6D15) 0-10 | OCSLDM 0-20 [ 2G385 061 | 40595 125 | BFI115 025 | NKT222 0-20 q 5 : 881» 9-00
ECCs2  0-28 4 0-35 : . 12AT7  0-30 | 50CD6G  0-60
DO 30| Elsce o085 |PrLs¢ o35 |QASL 008 |0C82 025 2Gius 0821 40430 125 | BF173 020 | NKT304 050 | jyay7 .29 | 50EH5  0-80 | 587 9-00
Eoces 0o |EMal o025 rLow 078 OAYl  0-07 | OC82DM 0-30 | 2N918  0-37 { 40668  1:25 | BFY51  0-20 | RAB3I0AF \ 4 88L 9:00
PO 040l Ems0 o4 PL:0S 078 0A200  0-07 | 0C83 025 | 2N1304 022 | 40669  1-40 | BRYs2  0-20 0-33 | 12AV6  0-38 | 75 0-40
Beoss  04%| EMss 045 | pxa 50 | 0A202 010 | OCBSB  0-15 | 2N1H06  0-25 AC126 025 | BS 045 | 8D918 028 | 12AX7  0-30 } 76 0:40 | ppoto Tubes
Eoese 03y EMsr 070 pys: 0| Qa210 028 | 0CBs 025 | 2N1307 0-25 | AC127  0-25 | BS2 047 | 8928 031 | 12BAG  0:37 | 78 040 | Caaas 275
BoGisy  0-52 | EY51 0-40 3 080 | 0A211 030 | OCl22  0-50 | 2N2147 ©0-64 | ACI28  0-20 | B8Y26  0-25 | 8D938  0-32 | 12BE¢  0-40 | 80 0-50 | ¢
BOOISY 002) vs:  o.4p | PYS0 035 | OAZ200 0-55)0Cl3s 025 aN2411 150 | AC176  0-20 | BUIo0 180 | 8Dgy ol el o e e 9314 4-00
Borgs 09| EYSL  0-40 | PYSL 035047201 0-50 | 0C140  0-40 | 2N2904A 0-25 | ACY17  0-25 | BYZI3  0-25 | SD988 046 5 | s097C 17-80
ECF83 075 | EY88  0-40 | PY82 0-27 | OCl8 050 | 00170 095 | 2N2989 4.0 | ACY28 017 | BYZ16 083 | V4054  0-g0 | 12C8 0-32 | 80: 325 )
ECF801 0-82 | EZ41 0-50 | PY83 0-35 0C22 0-50 | OC171 0-30 | 2N3053 0-20 | AD149  0-50 | CR81/10 0-25 | Z2A51CF 0-78 12E1 270 | 805 8-00 | Special Valves
ECFgoe 0-62 | EZ80 025 | P 037 0C25 0-40 | OC172 0-37 | 2N3054 050 | AD161  0-35 [ CR81/20 0-38 | ZRI1 0-33 | 12K8 0-55 | 807 0-50 | CV2334 20-00
ECH35  0-80 ryss 0026  0-25 | 0C200  0-30 | 2NSo55 084 | AD162  0-35 | CRS1/30 0-40 | ZR21 048 [ 12K7GT 0-40 | B 3-75 | TPO/TD  37-50
ECH 35 5281 0-27 | PY80O 040 | OC28 0-80 8 2N 373 q AF11 H CR81/35 0-43 2 g 2 =
ECHaz 061 0Cc201 075 2N3780  0-50 050 /35 0-43 | ZR22 042 | 1oK8GT 045 | 8324  3-00 | K301 500
ECHa 00 | Gz 058 | Pysor 050 | OC29 080 | OC206 095 | 2N3731 2-75 | AF127  0:20 | CRS1/40 0-48 12Q7GT  0-35 | 8664 0-80 | K30 12-00
ECHS:  0-40 | 6237 070 | QVO gggg g_'gg INZIB  0-30 | 2N4172  0-50 | AF139 030 | CR83/05 0-30 | ZENER 123(}7 35 | 8314 Ao Kgﬂg 16-00
ECH84  0-45 1 KT66 2:05 310 126 | S 0-42 | 1N28 0-80 | 82303 0-50 | AF178  0.48 | Crs8/20 0-38 | DIODES b 0 =
38 3 . 3 . I 1487 0-75 | 954 040 | K337  16-00
0Ca4 017 | 1N48 010 | 3F100  0-62 | AF186  0-40 | CRS3/30 0-43
" ) . ‘ 1 All preferred | 19AQ5 040 | 955 0-25 | KRN2A  3-50
0C45 0-12 | IN70 007 | 3FR5 032 | ABY26  0-25 | CR825/025 !
VALVES AND TRANSISTORS | |00  °h mwom oi svis om ssww o3 055 | 4y | Nogs VS |or  oan | ame w750
Telephone enquiries for valves, I ANY OTTIERS IN STOCK including inlegrated circuils, C.R.T . 1w 037 | 19H4 5-00 | 991 0-40 | 5C22 18-00
R il 743 4946; and special valves. U.K. POSTAGE over £3 free, 5p for ome valve 1-5W 025 | 2084 1-00 | 2051 0-55 | T14AY 400
transistors, etc., retail ; 3 A
trade and export 743 0899, plus 1p for eack additional valve r_;_y-lranuslw. C.0.D. 25p extra. TW 0-40 | 25L6GT  0-40 | 5933 112 | 7254 16-00

MARCONI

TF 801B/3/S

BEST PRICES PAID FOR TEST AND COMMUNICATION

SIGNAL EQUIPMENT. Single items or quantities. Private or Industrial.
TEST EQUIPMENT GENERA. SPECTRUM T
TOR. ANALYSER |
Fr—— VALVIE s q ;’YPEOAWQQ b
pec. as for req. range: i Uni i "
VOLTMETER TF 801DAJS 3 18 gngz ¥ nless offered as '‘as seen
TYPE TF 958. except  for Selectivity: 6 ALI. E PM
Measures AC minor circuit 30 and 150Hz,
100mV; 20 ¢/s 10 changes e.0 at 3db. Spec- % .
100  mcjs;  DC = trum  width: ordered from us is completely over-
SOmy! mid){ 00N, d ﬂ"dh2 Mblz 030HHz SWees g hauled mechanically and electrically
multiplier extends switched cali- ration: 0.1, 2 . S
ac range to 1°5kV. N C eP o"; 0.3 1 a1 { in our own laboratories
Batanced input rator. P.O.A. 30 secs

and centre-zero

scale for DC. AC

up to 100MHz.
-50.

TF 1066 B/2 F.M. SIGNAL GENERATOR.
Frequency range 400-555MHz in one band.
Crystal calibration: 1MHz and = 10MHz.
Output: piston attenuator 0-IuV-100mV at
50 ohms. Int. mod. freq. 1 to 10kHz, ext.
mod. freq. 100Hz to 100kHz. Freq. dev. up to
300kHz. £250. Carriage £1'50.

TF 1258A VHF SPECTRUM ANALYSER

TF 801D/1/S SIGNAL GENERATOR;
Range 10-485 MHz in five ranges. R.F. outpu
01 uV-IV source e.m.f. Dial callbratéd in
volts, decibels and power relative to thermal
noise. Piston type attenuator. 500 output
impedance. Internal modulation at 1 kHz
at up to 90% depth, also external sine and
pulse modulation, Built-in SMHz crystal
calibrator. Separate R.F. and mod. meters.

TF 562B(3 Oscillator and Detector Unit,
TF 886A Malgnlﬂcation Meter.

Complete as illustrated,
with manuals, etc. and
L.F. Adaptor. .

Price upon application.

e

H.F. ABSORPTION “:’ATTMOEIERzg'NF
. R : 4 to 100MHz, Power: 0, 1to '
Trpedence 7002 on 25W

Impedence 522 on 1W range,
range £25.00 Carriage 0.76.

TF 12288
for analysls and measurement of Radar 225 i i TEKTRONIX
Euipment. Freauency range 190 to 230MHz T SHA FRANT TRatseL OSCILLOSCOPES.

with crystal check points. Sweep width 05
to SMHz, output puise delay (a) 85-175 uSec,
{b) 0:7-1-4 mSec with X1 and X2 muitiplier
and -2, X1, X2 muitiplier. Output 2uV to
21')mV with X10 multiplier. £250. Carriage
at cost.

TF 1106 VHF ALIGNMENT OSCILLO-
SCOPE combining sweep generator,
markers etc, Frequency range SkHz to
10MHz, 10MHz to 40MHz and 41 to 216MHz.

541 A—33MHz, plug-in Y amps.
$31.57—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

FOR EXPORT ONLY !
TRANSMITTERS:

BC 610 Hallicraiters.

RCA ET 4336 also modified version of
Increased output to 700w,

COLLINS TYPE 231D 4/5kw., 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 £8.

V.H.F.

Q-METER TYPE TF 286B. Fre-

quency range: 20 to 260MHz in 4 ranges.
Q Range: 5 to 1,200. Precision test clrcuit.

Sweep width 500kHz to 10MHz, output capacitor calibrated at 0,02uuF intervals.
PUIRHEADYEH FSEMETER L Tybe D128/ 1008V to 10mV. Markers 05, 1 & 5MHz. CA—24 MHz dual trace SOMV-20V. £65. Carriage £2 '
AM and P.S.U. D729 A/S. Complete with Price on application. G—20 MHz differential 50MV-20V. “wp g
. . - i i - 0
mapualyleads: asinew,£200 L 30 MHz fast rise ftime SMV-20V. HARNESS “A" & 8" control unlts
TF 1400S DOUBLE PULSE GENERATOR D—High gain differential 1MV-50V. o1 oxes micy

WITH TM 6600/S SECONDARY PULSE
UNIT. For testing radar, nucleonics, ‘scopes,
counters, filters etc. SPEC. TF 1400S. Rep.
trequ. 10Hz to 100 kHz, pulse width 0-1 to
100u sec., delay —t'5 to +3000M sec., rise
time < 30N sec.

SPEC. TM 6600/S. As for TF1400S except
puise width 0'5 0 251 sec, delay 0 to + 300u

HEWLETT—PACKARD

185A 800 MHz SAMPLING OSCILLO-
SCOPE WITH 188A DUAL TRACE
PLUG-IN. Fuil spec. and P.O.A.

5248 COUNTER FREQUENCY
MEASUREMENT: 10Hz to 10,1MH,.
Accuracy 1 1 count. Automatic posl-

N 600MHz sampling 10mV-cm.

R Transistor measurement.

P type callibration.

3ati—Dual trace 10mV-10V.
3B3—Delayed sweep time base.
134—P6021 probe and current probe
amplifier, 1MA-15A p. & p., new and
boxed, £140.

R.F. METER 0-8 amp. 23" (U.S.A.) £2:2§
P. & P. 15p. »

TELEQUIPMENT

D43 OSCILLOSCOPE

Separate Y amps 0-1 to 500 Vicm, time
base 1 $/sec-500 m/sec.

sec, £200. tioning of decimal point. Period mea- EQUIPMENT S51T
. 0- i 105—Square wave generator 25Hz- 3
e e Aot dogiml 1MHz, 0.02u sec. rise-time, 10-100V To0 oo, Sericaor anmticanon. o |
iti i p. & p. output. £100. - . {
so LARTRON point automatically positioned. Display P Camtant | amplitude sig. gen.

STABILISED AMPLITUDE SIGNAL

impedance 52€2. £105.00.
CD 1400 OSCILLOSCOPE with
2CX 1441 Y amps & CX 1442 time base.

on 6 neon lamp decades and 2 meters.
Complete with manual and tollowing

540B TRANSFER OSCILLATOR.
Extends range of 524 and 5245 series

350 kHz-50MHz, 40mV-10V p.-p. output

METERS

TR

Full List of our very large

GENERATOR TYPE DO5. Frea.: plug-ins: 525A 10 to 100MHz, 525B 100 £135. - SERNICH e
350KHz-50MHz in 6 ranges. Output to 220MHz, 526A video amplifier, Price }gg ot geneator. INTEGRATED CIRCUITS Texas
Amplitude:  40mV-10V  pp. output on appllcation. uise generator. SN 76131N Stereo pre-amp £0-65.

1143 TRANSMITTER RECEIVER

100/126 mcs. Price £12:00. Carriage £1'50

t 18 gHz, its own, 500/250W MEDIUM WAVE BROAD- H.F. TRANSCEIVER TR26
e 'i?c.. o b%'m?«"ﬁﬁ: \:Ith CAST TRANSMITTERS. Price and Brand new. £15-00. Carriage £1°50.
REMSCOPE TYPE 741 STORAGE 0.5% accuracy. details on application. TELEPHONE TYPE “J" (Tropicalised)
OSCILLOSCOPE. On trolley, complete 10 line MAGNETO TELEPHONE

with plug-in trace shifter and two plug-In
Y amplifiers. £200 plus carriage.

AERIAL TUNING
UNIT BC 93¢

Originally made fo work

430C MICROWAVE POWER METER.
Complete with 476A boio mount, 475B
tunabie 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-

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 £1-50.

P. & P. 20p.

ARS8 SPARES. We hold the largest stock

in U.K. Write for list.

SWITCHBOARD

200 line AUTOMATIC PRIVATE
TELEPHONE SWITCHBOARD

50 line AUTOMATIC PRIVATE
TELEPHONE SWITCHBOARD

Price of each ot the above on application.
RADAR SCANNER ASSEMBLY TYPE

with  Hallicrafters 8C ments to be made on amplifiers, filters, 5 mad ; 9
MODULATION TRANSFORMERS made C36¢ Parabolic assembly 17°. Complete
?&&i.‘“i’é?’"éﬁf?;i‘. 231,: {8 e by COLLINS. Freq. resp. 200-5000 CPS; with motor for 26V 600W, etc. £2500.

450 watts. Brand
£8-50. Carriage £1.

new

Open 9-12.30, 1.30-5.30 p.m.

excepl Thursday 9-1 p.m. L

200CD WIDE RANGE OSCILLATOR.
5 Hz to 600 kHz, £60.

Pri. 6000zCT 3000 TV

Sec. 60000z 3000 TV

Carriage £2-5C.

Audio power 20W. £1:25. Post and
25p.

TELEPHONE ENQUIRIES

relating to TEST EQUIPMENT should
be made to 01-748 8006 Extension 23.
To view TEST EQUIPMENT please phone for appointment

COLOMOR (*£5M<)

170 Goldhawk Rd., London, W.I12

Tel. 01 -743 0899
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AC/DC TAUT SUSPENSIONS TRANSISTORIZED
MULTIMETERS AUDIO SINE-WAVE OSCILLATOR

TYPE G3-36

Large welection of multimeters with
prices ranging from £4-95 to £10-50.

Please write for fuil Catalogue.

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. Uutput voltage 5V into
H00Q2. £19-76

SEE ALSO PAGE 14 FOR

OSCILLOSCOPES, RECORDING

INSTRUMENTS AND OTHER
TEST EQUIPMENT

HIGH CURRENT THYRISTORS

BTX47-1000R; 1000V 11.5A. .. 2200
BTX47-1200R; 1200V 11.5A. .. £2-50
BTX48-1000R; 1000V 16A. 22-50
SILICON POWER RECTIFIERS
BY101 450 p.i.v. L.1A. aa Ba 20-15
BY105 800 p.i.v. L.1A. 20-20
BY127 600 p.i.v. Al. 20-15
AVALANCHE RECTIFIERS
1A8029 1000 p.i.v. 1.5A. Qo oo 20-30
RAB310AF 1000 p.i v 1.5A. 20-40
RAS508BAF 960 piv. 6A. 2050
ZENER DIODES .
1 watt 5%, series BZX61: 7.5 tq 68V. £0-20
2 watts 5%, series BZX70: 10 to 27V. 20-25
5 watts 10%, series D816: 22 to 47V. 20-35
5 watts 10%, series D817: 56 to 100V. 20-38
8 watts 109, series D815: 4.7 to 18V, 20-36

SOLID STATE LIGHT EMITTING
DIODES MV10B
TO18 outline. Brightness 500 FT-L at 50 mA. Forward
voltage. 1.65 to 2V. Diode gives bright red pinpoint of
light when supplied from a 2V source. Lens diameter
0.170 in. PRICE £0-86,

WHEN ORDERING BY POST PLEASE ADD £0-12¢
IN £ FOR HANDLING AND POSTAGE.
NO C.0.D. ORDERS ACCEPTED.
MINIMUM HANDLING CHARGE £0-15

. £ £ 2 2 8
o5 3a8|suie gus|eme s ~y e | B¥i 338 | Vores oo
) 4G 0-50 1 6BWT 090 PCF2010-75 -47 | UBF89 0-40
OaaC 1001 5wauTo-55 [ BXE 025 FULLY FIRST QUAL'TY PCF8001-00 | EY801 0350 | g1y 090
OB2 040 5yvg  gorg|6BX7GT PZ30 0-38

OB3  0-70 5Y3GTO;5 . PCF8010-50 | oQvo2-6 UBL21 0-70
oc2  1-00 20 l6nze 046 PCF8020-50 2.95 | UC92  0-45
OC3 040528 07 |¢ca 035 GUARANTEED i VALVES PCF8050-80 [ QQV03-10 | UCC85 0-46
0D3 0-40 | 524G 045 | 6CB5A 1-50 i-"_'_'__ BRAND PCF8060-75 B TCF80 070
LA3  0-45}6/30L2 0-80 | 6CB6 0-40 PCF8080-80 | QQV03- 20A | UCH21 0-60
}:%GﬁT ggg 6AS6 0-45 | 6CDBGA £ F £ £ £ £ £ £ Fi PCH2000 08833 0.55 g(c;gg? 0-76
g 6AB4 045 1-30 [ 6844 070 | 124U7 0-33 [ s0FL]l 0-80{®0p  11-00 | CY31 @50 EBY1 0-22 | ECL81 0-50 EL821 0:60| HF93 0-45 070 0-40
IB3GT 045 | 6AC7 0-50(6CG7  0-60 4847 045 |12AVG 0-45 | 30FL121-10 [ %07 0-50 [ DAF91 0-30 | EBCay 0-60 | BCI#2 0-36| ELs22 1-40 | HF94 0-45| PCL81 0-50 ( QU37 650 | UCL8! 0-60
1C5GT 0-45 | 6AK1A 080 | 6CHG  0-60 65C7 080 | 12AV7 0-70 | 30FL130-90 | 8124  3-50 | DAFY2 0-75 | pucy; o-g5 | ECL#3 0701 prygg g.75 | HK90 0-50( PCL82 0-35 | QV03-12 | UCLS2 0-38
1G4GT 060 [ 6AG5 0-25 | 6CL6 080 | G8G7 045 | 12AX4GTB | 30L1 040 | 5153 4-00 | DAF96 0-50 ECL&4 055 . HL23 ¢-50| PCL83 0-85 UCL83 0-85
1G6GT 0-60 | 6AGT 0-45 | 6CLS  0-80 | GSHT 0-45 70 | B0L15 0-85 | 8208 4-00 | DC90  0-60 | EBCS! 08331 peres 0-55| EM34 100) yyogyy), | PCL84 0-45{QY3-125 | UFd 088
0-85| 6AH6 080 6CUS 080 |G3y7 050 | 12AX7 0-38 [ 50LI7 0-95|833A 17-00 [ DF91 0-30 | EBCY) 0-38 [ KCL46 0-40 | EMT7L 0-80 0-55| PCL85 0-50 UF11 060
0-25| 6438  0-30 [ 6CW4 070 | 48K7 050 | 12AY7 075 | 50P19 095|837  1.00 | DF92 0-25 | EBCYl 0-40 | ECLL800 |EM80 0-45|HL42DD , | PCL86 045 | QY4-250A | UF41 0-65
058 | 6AKS 0401 6CV5 050 |4SL7GT | 12B4A 0-85 | 30PL1 0-85 | 856A 0-85 | DF6 0-50 | EBFS0 0-40 2:20| EM&1 060 0-70| PCL88 1-28 1450 | UF42 086
0-A0 | 6AKG 060 |6CYT 075 0-45 | 12BAG 0-45 | JOPLLY 110 | 8724 400 | DHT6 050 [ bored 090 | EPo 090 | EMss 0-35|HLo2 0-80| PCL2006-76 | QY4-400A | UF43 068
0-50 | 6ALS 043 |6D3 055 | GuN7GT 12BA7 050 | 30PL141-25| 927 400 | DHSL 070 EF36  060| EMS5 1-00| HL94 0-g0| PCL8001-10 16-50 | UF80  0-35
0-45 [ 6GALS 022 | 6DC6 080 045 | 1uBE6 050 | 35B5 085 | 931A 5-00 | DH101 0-70 | EBF89 032 ppy7a 0.85| EMs7 0-70| KT8  2-50| PCL8010-85 { R18 ~ 0:60 | UF85 0-40
0-30 6AM6 0-87 | 6DKG 0-60 | 6307 0-50 | 12BH7 0-50 | 3505 080 | 955 0-40 | DK40 0-65 | EBL21 0-60 | EF40 050 |EN10 6-00| KT36 1-20| PCL8050-50 | RG3-250A | UF89 0-40
0-30 | 6ANS  0-80 | 6DQ6B 0-75 | 63R7 0-50 | 12BY7 0-65 | 4505 075 [ 4378 2-00 | DK9] 0-45 | EBL31 150 | EF4l 0-65|EN11 5-00| KT4¢ 0-70( PD500 130 085 | UL4l 0-85
0-30 | GAQ5 042 6DS4  1-25 4387 040 | 12C%  0-40 | 55\W4 D040 | 4687 290 | DK92 070 | EC53 0-50 | EF42 0-70 | EN32 1-50| KT45 200 PEN4DD | RL18 0-50| UL84 0-43
0-50 1 6AQ6 0-70(6E5 070 (6T  0-38 | 12E1  3-00 | 3523 075 | 6551 A 18-00 | K96 0-80 | EC&s 0-80 | EFS0 0-25| EN91 0-40 | KT66 2-35 0708130 1.75(UM4 = 0-60
0-40 | 6AR5 0-55| 6EA8  0-85 | GU4GT 0-70 | 12E14 4-30 | 3543 040 [5557 5.60 | DL66 1-25 | ECss  0-60 | EF83 0-80| EVs1 0-40 | K'T71 0-60| PEN36C 8130P 1-75 | UMB4 0-30
096 { 6ARG 085 6EH7 0-30)6U5  0-75 | 12H6 0-35 | 356245GT0-70 | 5670 060 | DL68 0-70 | EC9o 0-35 | EF85 0-35|EYS80 0-76 [ KT76 0-80 -75 |8P2 085, UUG 075
0551 6AR11 1-25 [ 6EJ7 0-35 | UBA  0-48 | 12J5GT0-35 | 42 0805751 070 DL91 0-30 | ECo2 0-45 | EFS86 0-30{ EYS1 0-40)| KTS8 2-25| PEN45 0-75 [8P4  0-70 [ UYIN 0-50
0-55| 6485 050 SEW6 0-70 | 6V6GT 045 | 12J7GT0-80 | 50A5 080 |5763 0-80 | DLY2 040 | KCu3 060 | EF89 0-28|EY83 055 KTW6L PEN43DD [8P6L  0-75| UYLl 1-00
0-60| 6AS6 0-45(6F5  0-75(6X4 040 (12K5 1-00 |50B5 0705796 12:00 | DL93 0-45 | EC80102-25 | EF91 0-37 | EYBY 0-60 1-00 0-75(TP22 0-80| UY4l 0-48
3-00| 6A87G 0-85 | 6F6(1 045 [ GX5GT 045 | 12K7GT 50C5  0-60 |'6814A 0-70 | DL95 0-60 | ECC34 050 | EF92 0-35[EY86 0-40|MEOL 0-85| PEN46 0-50 [ TP25 0-68| UYE2 0-50
0-60 | 6AT6 0-38 | 6F11  0-50 [6X8 065 50CDEG 5842  8-00 | DLY6 0-55 | ECC35 1.00 | KEF93 028| EY&7 0-43( ME1400 PEN383 TT21 340 (UY85 0-40
500 | GAUSGTA | 6F13 050 | 6Y6G 0-80 | 12Q7GT 1-20 | 6072  0:90 [ DM70 0-60 | ECC40 0-70 | EF94 0-30(EY88 0-43 1-30 0-75 | TT22 3-50 | VL86312-80
050 * " 1256114 070 674 0-50 045 50EHS 0865|6080 1.76 | bM71 0-60 | ECC70 1.25 | EF95 040|EzZi5 0-45| MH4 0-78! PEN3S4 TY2-125 VP41 0-75
0-75 | GAUG 0-30 | 6F15 0:65|7B5  0-75|128C7 045 | 50L6GT 6146 1:60 [ DY51 055 | ECCS1 0-40 | EF96 0-25| EZ10 050 ML6  0-60 0 1100 | VP133 1-00

040 [ 6AV5GTA | 6F17 075|786 075 |128G7 045 0-80 | 61464 2:00 | DY86 0-35 | ECCx2 0-33 | EF97 0-65|EZ41 0-75 | MSPEN/7 | PEN453DD | U18/20 0-75 | VR75/30

$00( 080 (GFI8 050|737  0-70 | 123H7 0-45|52KU 045 |6146B 250 | DYS7 0-38 | ECC83 0-33 | EF98 0-75[Ezs0 028 0-70 075 | U8  3-60| 0-

320 ( 6AVS 040 6F22  0-30 [ 7FsW 1-00 |128J7 0-50 | 53KU 0-75 | 6360  1:26 | ES0CC 110 | ECC84 0-30 | EF183 0-30|EZ81 0-29(MT17 5-50| PF86 070 | U20  0-75 | VR105/30
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OUR NEW 1972/1973 CATALOGUE IS NOW READY. PLEASE SEND STAMPED AND ADDRESSED QUARTO ENVELOPE FOR YOUR FREE COPY

Head Office:

44a WESTBOURNE GROVE, LONDON, W.2
Tel.: 727 5641/2/3

Cables: ZAERO LONDON

Retail branch (personal callers only)
85 TOTTENHAM COURT RD.,
| LONDON W.2.Tel: 580 8403

A.R.B. Approved for inspection and
release of electronic valves, tubes
klystrons, etc.

EXPORT PRICE LIST AVAILABLE FOR LARGE SCALE FOREIGN BUYERS

PLEASE NOTE THAT VALVYES LISTED ABOVE ARE NOT NECESSARILY OF U.K. ORIGIN

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, tor the FEBRUARY issue,
subject to space being available.

Computer careers
where life means more!

il

E .

' 1
g

\ R
Join Burroughs and you can tave 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.0.S./L.S.1. 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 @

CUMBERNAULD SCOTLAND

H.M. GOVERNMENT COMMUNICATIONS CENTRE
has vacancies for

COMMUNICATION OPERATORS

Posts are avallable entalling watchkeeping on a rota basis providing sacure employment with superannuation benefits. There
are prospects of service abroad. itis 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:
| PMG—Class 1

or Il The Maritime Radlocommunications General Certificate

or lil City and Guilds Course 49.
The ability to touch-type on a standard teleprinter keyboard |s deslrabie.
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:

:"h's‘ PGenonnel Officer (Communication Opefatars),

Hnn'llc;p;a P"nrk, 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.1), Middlesex Poly-
technic, P.O. Box 40, Enfield, Middlesex EN3 4SF. Tel: 01-804

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 2Ist January, 1973.
No accommodation available for married

applicants.
PP [2237
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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

289 APPOINTMENTS

Radiocommunication Operator's
General Certificate issued by the Ministry
of Posts and Telecommunications, or an
equivalent certificate issued by a
Commonweaith 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, ECTATAR.

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

Post Offfice

Telecommunications

L 36

THAMES CONSERVANCY

Applications are invited for the following postsin the Chief Engineer’s
Department at Reading:—

ELECTRONICS ENGINEER
(Salary S.0. 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 AP 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
SW20: Tel.: 01-947 3333.

(2241
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REDI FON is consolidating its resources in Crawley.
RE Dl FO N, 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 materia! 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 fqllow up. and o.rg.anisin-g
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 planeand time scale. Knowledge of electrical electro-mechanical parts needed.

Apply Personnel Officer, REDIFON FLIGHT SIMULATION LIMITED, Gatwick Road, Crawley, Sussex.

Telephone Crawley 28811

REDIFON

b

&%

.
e QuEEn's awanD

‘

THE QUEEN'S awaRD.

#&zie A Member Company of the Rediffusion Organisation  ~s::3

OPPORTUNITIES AT DYMAR

Continued expansion at Dymar Electronics has produced the following interesting positions —

ELECTRONIC ENGINEER INSTRUMENT
An electronic development engineer is required TEST ENGINEER

to join a team of young enthusiasts engaged in i . o
the design of a new generation of HF communi- A test engineer is sought to assume responsibility
for final testing of the company’s range of

cations and associated gguipment. Qualifications ! ; L
instruments. A wide selection of products

should be at least to HNC level. although h ! . _
special consideration will be given to relevant ~ Provides interesting and chailenging work for
an engineer with experience in this specialist

experience. Familiarity with the design of :
medium power transmitters would be an feld.
advantage.

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 HF Division, Dymar Electronics Limited,
Colonial Way, Hertfordshire WD2 4LA.

Wthe name in radiotelephones

LEEDS (ST JAMES’'S) UNIVERSITY
HOSPITAL MANAGEMENT COMMITTEE

A new post has been established for an

X-Ray Maintenance Technician
(Medical Physics Technician I11)

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 POSSESSION OF ONE OF THESE
Yo U _PMG 1 QUALIFIES YOU FOR CONSIDERATION
* MPT FOR A RADIO OFFICER POST WITH THE
HAVE 2 YEARS OPERATING EXPERIENCE 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 vears 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 Scction of the Sir John Cass
Schoul 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 scales :

Junior Technician £666 (at age 18 vyears) to

Technician £1,107 (at age 21 years) to £1,557.
Starting salary depending upon age, qualifica-
tions and expcrience.

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. 1. N. Balanescu, Principal Lecturer in
Charge of Psychology, City of London Poly-
technic, Central House Annexe, Whitechapel
High Street, London E! 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

{2252

M APPOINTMENTS

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.

TIT

SN

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).

il

HEWLETT \hg, PACKARD

Hewlett-Packard GmbH, 703 Boblingen,
Herrenberger Str. 110, Germany,
Telephone 07031/6671. 2268

i

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,

Teddington,

Middiesex.

THAMES

WAAAA-americanradiohbisten/scom
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Magnetic Tape
Recording

Not less than £ 2,700 p.a.

I'he Central Research Laboratories
ot EMI Limited are carrying out a
studv of Magnctic Tape for airborne
data recording, and require an
engineer who is experienced in tape
recording.

The work involves a study of
the characteristics and performance
of magnetic tape under high
environmental conditions.

Candidatcs preferably aged
between 28 and 40, should possess a
BSc. degree in Physics or Electronic
Engincering or an cquivalent
qualification. They should be
familiar with digital encoding
rechniques and also be able to design
and construct laboratory apparatus
suitable for the study of the physical

parameters of magnetic tape.

Experience in magnetic tape
recording is essential.

Starting salary will not be less
than £ 2,700 and there is a contribu-
tory penSion scheme. Assistance will
be given towards re-location.

Please write giving brief details
of experience to: C. W. T. Mott,
Chief Recruitment Officer,

EMI Limited, 135 Blyth Road,
Hayes, Middlesex.

International leaders
in Electronics, Records
and Entertainment.

Jobs galore! 144,000 new computer personnel needed
by 1977. With our revolutionary. direct -from-America.
course. you train as a Computer Operator in only 4 weeks!

Pay prospects? £2500 + p.a.

After training. our exclusive appointments bureau — one
ot the world’s leaders of its kind — introduces you FREE
to world-wide opportunities. Write or ‘phone TODAY,

LEEDS (ST. JAMES’S) UNIVERSITY
HOSPITAL MANAGEMENY 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 £1602 increasing by

annual increments to a maximum of £2076.
Candidates from outside the Health Service
will commence at the minimum except in

2 exceptional circumstances. Whitley Council
without obligation. conditions of service.

London Computer Operators Training Centre Applications in writing stating age, quali-

P13. Oxford House. 9-15. Oxford Sirest. W. 1 fications, experience etc. and giving the

Telephone: 01-734 2874 names of two referees to the Group

27. The Piazza, Dept. P13. Piccadilly Plaza. Manchester | Personnel  Manager, St. James's Hospital,

Telephone: 061-236 2935 Leeds LS9 7TF.
2281 [2261

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 | of the Radio
Television and Electronics Tech-
nicians Course (City and Guilds
272).
Salary: £1311-£1530, or £1530-£1803,
plus qualification allowance where
appropriate.
Application form and further details,
on receipt of S.AE., from The
Principal, Guildford County Tech-
nical College, Stoke Park, Guild-
ford.

[2284
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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: Cherisey 63243
[2180

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-£2,100.
Written applications, giving age, ex-
perience and qualifications, to the Airport
Commandant, Municipal Airport, South-
end-on-Sea, Essex.

{2238

SENIOR
DESIGN ENGINEER

Required by PROGRESSIVE LON-
DON BASED COMPANY IN ELEC-
TRONIC MUSICAL INSTRUMENT
FIELD with experience and sgecial-
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.

K ARTICUES: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:

Crystal
Electronics Lid.

Cromwell House, Third Avenue,
Millbrook, Southampton, SO10LE

Tel: Southampton (0703) 76361.

MANUFACTURERS OF QUARTZ

CRYSTALS AND CRYSTAL PRODUCTS
2i54
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x % ARTICLES FOR

Cheapest Available Anywhere

SALE *x x

EF 80
EY 86'87
DY 86°87
EF 183 2 5p
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

PC 900
PL 81

PY 800°81
PC 86

PC 88
PCL 80585
PCC 89
PCC 189
PCL 82
PCF 808
PCF 805

25p

EACH
plus
5p P.&P.
QVER 2
POST
FREE

PFL 200

PL 36

30 PL 13

30 FL1

MANY OTHERS

IF NOT LISTED
SEND 30p P.O.

30p

- EACH
plus
5p P.&P.
QVER 2
POST
FREE

OQUR ASSTD.
BOX 100
OF TOP
TWENTY

INCLUDES
VALVES
FROM
A, B, and C.

SEND PO, CHEQUE or MO to:

SOUTHERN MACHINE SERVICES

285 MORLAND ROAD,
CROYDON, SURREY, CRO 6HE

Telephone 01-653 4863
or 01-656 0374

2279

a93

74N SERIES TTL.

FULL SPEC

DEVICES

13 Cesp |76,

ELEKTRON SUPPLIES BEDFORD, BEDS.

Mail Order Oniy. C.W.0. P. & P. 7p. 109, Discount on 25+
88

WSTANL RS
——Twin_Spotlight

Can also be used
To cut'and seal.P.V.C.
Plastics. Nylon Rope etc:—
60 Watt Gun @ 108{--p & p 5/-
100 Watt Gun @ 140/~ p & p 5{-

'S.KEMPNER LTD 421/3 BIGH RD N1

ELECTRONIC BARGAINS

NEW fully electronic voice operated Auto-fade
unit.

NOW with built-in Mic.
music fade system.

£6:00 per kit.

pre-amp for Auto

£8-75 ready to use.

NEW quality with
tone controls.

NOW on 90mm. square fibre glass board (for
MAG., CER. or CRYS.).

£9:00 per kit. £12-00 ready to use,

stereo pickup Pre-amps

NEW expandable audio mixer cabinets.
NOW offer economical low cost system.

Please add 25p for postage and packing.
S.A.E. for details.

ARTRIDGE 23-25 HART ROAD
BENFLEET, ESSEX

ELECTRONICS <S7 3PB
[2269

Al

.

» &

AND

ORE PRO
_Type Goods P. Tax 1_ Totat__
Dy.87 22.0 6.5 285
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.800 225 6.5 29.0
PCC.89 315 9.0 405
PCC.189 335 9.5 43.0
PCF.80 27.0 7.5 345
PCF.86 33.0 9.5 42.5
PCF.801 345 10.0 44.5
PCF.802 33.0 9.5 425
PCL.82 30.0 85 38.5
PCL.84 26.5 7.5 34.0
PCL.85 30.5 8.5 39.0
PCL.86 300 8.6 38.5
PFL.200 41.5 12.0 63.5
PL.36 45.5 13.0 58.5
PL.84 22.0 6.5 28.5
PL.504 45.0 130 58.0
PL.508 50.0 14.5 64.5
PL.509 80.0 23.0 103,0
PY.88 255 7.5 33.0
PY.500A 50.0 14.5 64.5
PY.800 23.0 6.5 29.5
Valves packed individually in labelled
White boxes
Subject to settiement
discount 5% of “Goods" content
7 days and 2% monthly.

Write or 'Phone

COMBINED PRECISION

COMPO
3 Moor
8AS, Lancashire

Division,
Division

New Pric

NENTS (PRESTON) LTOD.

Park Avenue, Presten PRI

Tel: Home Sales

Preston 07172 56347. Export

Preston 0772 54157, Telex
[YARLA

e List from 11th October ‘72

WAWW=-adnericanradiohisterv-com

REED UNITS

Contains 31 1jA 250V reeds
mounted round 3 drum with magnet
inside. also resistors. plugs etc.
Only £1 (25p); 2 for £1.65 {35p}
Ferric  Chloride 11b 40p {15p);
10lbs £3.50 {40p). BC107-8-9
8p or 14 tor £1. 2N3055 35p;
709C 25p; 74IC 25p: 723C
40p; 2N1613 12p; 2N3819 26p: CASED AMPLIFIERS. 4 valve, 2 walts o/p
for 20pV i/p 7 x 47 3 ohm speaker. also non-standard single motor soienoid
operated tape deck Al in polished oak-taced cahinet. £3 {£1) Resistos packs
300 5% 60p {15p); 200 5% Hi-stab 60p {12p). 100 1% & 2% 60p (Bp): 100
Metal oxide 60p {8p}: Dne of each £2 125p). 3W 5% R's 270. 470.6k8. 15k
27k 33k, 82k 100 for 50p (25p). Meters: 24" 500V dc 40p (10p): 24" 10V
ac 40p {10p). Others available. state requirements. Crofon Light guide. 64
fibre £1 per meter. TEST GEAR: TF144g £12: TF142D £10; TF142E £14:
BSR Audio Oscillator 0-16kHz £9: Decade Res. 0-11110 chms £7.50. All past
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 Sats. Tel 01-692 2009.

UNISELECTOR
SWITCHES

24 volt, 10 position, 3 bank, c/w suopressing condenser
and supplied c/w base plug in jacks. Uniselector only,
£1-25,p. & p. 25p. Cfw base plug in jack, £1-65. p. & p. 25p.
Ditto, as above, 12 position. 3 bank. Uniselector only,
£1-35, p. & p. 25p. C/w base plug in jack, £1°'75, p. & p.
25p.

Ditto, as above, 25 position, 6 bank. This uniseiector
is fitted to a front panel and has a distribution board
fitted in the rear and is wired from the uniselector to the
distrlbution panel. Limited number only. £275 each,
p. & p. 50p.

24 volt, Radiospares type 22, relays c/w bases, fitted to
small panel (2 per panel), 60p per pair, p. & p. 15p.
Glass Fibre plug in digital boards. New. Desianed to
take divide by 10 1.C’s and nixi tube IC driver, cfjw CCT
instructions, 28p each, p. & p. 3pn.

New Numerical 0-9 Indicator tubes, c/w data, £1:35
each, p. & p. 6p.

Plastic Holders designed to hold the above tube and
wiil fix to the PCB as above, 8p each, p. & p. 4p.

G.T.F. ELECTRONICS

9 Ernle Road, Calne, Wilts. SN11 9BT.

Phone: Calne 3360. 2273
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All Brand New. Money Back Guaranteed. Fast
Sarvice.

OIGITAL INDICATORS 5V type. 7 segment
0-3 OP, socket. & red filter £1.39 LED type £3.
CALCULATOR baft/mains 8 digit. 4 function
£39.50.

LIGHT EMIT OIODE with panel clip & data 35p.
ULSTRASONIC TRANSDUCERS transmit/rsceive
£2.

IC GAS. smoke detector £2.

stereo hidi

QUAD AUDID: 4 chan from 2 chan matrixing 1C (not xaver) £2.67.

AD MAGNETIC CARTRIDGE. 20-20 KHZ SmV. Diamond £4.19.

Dual 1C Preemp £1.67. MC1310P MPX for any FM RX £2.69 KIT £3.45,

IC DIGITAL CLOCK: 28 pin, 4 o 6 digit. 12 or 24 hr. £11.49. data 15p.

complete 4 digit kit with case £21

INTEGRATED CIRCUITS

741 OIL 28p. 709 To5 19p. OIL 28p. 710 33p. 748 33p. 723 59p.VOLTAGE

REGULATOR: 144 5 to 20V £1.67. PHOTO detector/amp. 37p.

TAN TTL Gates 7400/1/2/3/4/5/10/20/30/40/50 15p. 7413 29p. 7470/72

29p. 7473/74/76 37p. 7447 £1.33. 7490 83p. 7492 £7p. 74121 48p.

141 0

SEMICONDUCTORS

ZENERS, BZYBE 400mW 11p. IN4DO1 4p. IN4DD4 Bp. ING14 5p. 2N3D55 40p.

BC107 Bp. BC108 7p. BC109 8p, FET2N3B19 28p. AC125/6/7/8 AC127/8

AC187/8. AF117 all 14p, AD161/2 35p. BC177/8/9 16p, BCIB2/3/4 Hp.

8C212/3/4 12p. BCY70 18p. BFY50/1/2 17p. TIS43UJT 29p. 2N708 12p.

2N2926Y 9p. 2N3053 18p. ZN3702/3/4/6/6/7 11p. 2N3708/9/10/11 9p.

CAPACITORS: 25V 10/50/100/200 wF 5p. 1000uF t3p. 229F to 14F 3p.

FREE CATALOGUE SAE. P&P 7p. C.W.0. OISCOUNT 10 + 10%
P.0. BOX 29. BRACKNELL, BERKS,

BBC2TVS £750 s

Thorn 850 Chassis with UHF Tuner. Ex-rental sets sold
complete but unserviced, with repolished cabinets. Rush
£7:50 Cash wiih Order.

U.H.F. TUNERS

For Ferguson 850, 900 Chassis, but adaptable for most DISTD
Chassls. £2-50 each, C.W.O., postage included.

Send S.A.E. for list of TVs, Tubes, Valves, etc. Allow 10-14
days dellvery.

TRADE DISPOSALS

Midlands & North: 1043 Leeds Road, Bradford 3
Scotland: Unit 5. Peacock Cross Indusirial Estate,
Burnbank Road, Hamilton
Cornwali: Pencoys, Four Lanes, Redruth

ENAMELLED COPPER WIRE
S.W.G. 11b Reel 11b Ree!
10-14 £1-15 ¢5p
15-19 £1-15 &5p
20-24 £118 stp
25-29 £1-25 75p
30-34 cmo so0p
35-40

85p

The above prices cover P P. in UK. Supplled by
INDUSTRIAL SUPPLIES

102 Parrswood Road, Withington, Manchester 20

Tei.: 061-224-3553 Kk}

TV Line out-put transformers

Replacament types ex-stock.

For '*By-return’’ service, contact:
London: 01-948 3702

Tidman Mail Order Ltd., Dept. W.W
238 Sandycombe Rd., Richmond, Surrey Twe 2EQ

Valves, Tubes, Condensers, Resistors, Rectifiers and
Frame out-put Transformers aiso stocked.

CALLERS WELCOME {80

PRECISION

POLYCARBONATE CAPACITORS
Fresh stock - Fully tested

Close tolerance capacltors by well-known manufacturer.
Good slablllly and very low leakage. All 63V d.c.

AuE e Sop o hopr. £1%  Som
1:0uF: 5% 40p: 2% 50p: L1%. 60p
2-2uF: +5% 50p; +2% 80p; +1% 15p
470F:  £5% Top:  +2% 80p: 1% 115p
68uF: =59,  95p; 20 115p: 1% 150p
10uF:  £5% 110p: 2% 140p; =1% 180p
15uF:  £5% 180p: 2% 210p; +1% 270p

NEW! TRANSISTORS. BC 107, BC 108, BC 109. All al
9p each; 6 for 50p; 14 for £1-00. All brand new and marked.
May be mixed to qualify for lower price.
POPULAR DIODES. IN914 at 7p each; 8 for 50p; 18 for
£1-00. IN916 at ¥p each; 8 for 50p; 14 for £1°00. 1544 at 5p
each; 11 for 50p; 24 tor £1:00, All brand new and marked,
SPECIAL OFFER—400 MW ZENERS. Values avallable
4-7, 5:6, 6-8, 7-5, 8:2, 9-1, 10, 11, 12, 13:5, 15V, Tolerance
+5% at 5SmA. All new and marked. Price 10p each; 6 for
50p; 14 for £1:00.
RESISTORS —Carbon film } watt 5%. Range from 2:2Q2
to 2:2MQ in E12 serles, l.e. 10, 12, 15, 18, 22, 27, 33, 39
47, 58, 68, 82 and thelr decades. High stability, low noise,
—Ali at 1p each; 8p for 10 of any one value, 70p for 100
of any one value. Special development pack—10 off each
value 2:202 to 2-2MQ (730 resistors) £5-00.
TANTALUM BEAD CAPACITORS—Values available
0-22, 0-47, 1-0, 2-2, 47, 6-8uF at 35V, 10uF 25V, 15uF 20V,
22uF 15V, 33uF 10V, 47uF 6V, 100uF 3V—ali at 9p each;
8 for 50p; 14 for £1:00. Special pack—6 off each vaiue (72
capacitors) £5:00,
440V AC CAPACITORS—0-1uF. Size 11" X §” 25p each.
0-25uF. Size 13 x i" 30p each. 0-5uF. Size 1’” }" 3I5p
each, 10uF. Size 2" X 3": 45p each. 2.0uF. Szez x 1"
75p each.
SILICON PLASTIC RECTIFIERS 1-5 AMP—Brand new
wire-ended DO27. 100PIV at 8p each or 4 for 30p; 400PIV
at 9p each or 4 for 34p; 800PIV at 14p each or 4 for 50p.
P.E. SCORPIO—IKF 440V a.c. capacitor listed above
as recommended by the Author for use In piace of 2 X
0-47uF 1000V d.c. discharge capacitors C6 and C7.
Improved reliabllity. Aiternatively, 2 X 0-47uF 440V a.c.
may be supplled at 35p each. These capacitors are aiso
suitable for systems recently published In P.W. and W.W
5p post and packing on all orders below £5.

V. ATTWOOD

P.O. BOX 8, ALRESFORD,

DEPT A%, HA?TS

2278

GIEGER CDUNTERS {FOR MAINS ORPORT-
ABLE BATTERY USE) Letest Mome 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 an Inter-
gl Meter scafed 0.1 to 10 milli Rontgens/

o= » Hous, a sacket is slso provided for additional

. e ® » sound Monitoring on Headphones. This
Instrument is housed in & strong light Alloy

ﬁ L case, placed in a carrying Maversack with
F shoulder strap. Containing Cable and Hand

hald Probe, Instruction Card, plus the latest plug in Vibrator Power Unit Which
uses current small Transistor Redio Batteries {4 Mallory Long Life RM12 or 4
EverReady HP.7 or Equivalent makes) For Mobile use anywhers, (Cast Gov approx
£70 esch) Supplied Brand New in Carton only £5.50p carr 50p An Additional
plug in Power Unit for Laboratory use. operating from 100 — 120 voits or
200 — 250 valts A.C. Mawns is available. Supplied Brand New In Carton at only
£2.50p Post 250 Headphones (Not pecessary) if required £1 50p.

Meter Dose Rate Portable Trainer No 1,
this was used to train in the use of Gieger
Counters A very compact selfcontained
Gieger Counter, being very sensitive.
Radiation indicated on Internal Merar
scated 0 to 3 Rontgens/Mowr X 10 — 4
Unit contained in Watarproof Alloy Case.
which is  hand held. Uses Internal
Batteries (4 EveryReady B105 and 1 U2 or
equivalent makes) Not Supplied. These have
had little or practically no use. Suppliedas
New in Cartons. Few only £3.50p carr. 50p.

JOHNS e v st smoror
RADIO ' o

PHONE: BATLEY 7732

CARBON FIiLM RESISTOR
High Stab. W 5%. 1p, 55p/100, £4{1000 (22!1 2M2) E12
RESISTOR KITS 10Q2-1M E12 SERIES:
10E12KIT. 10 of each value (Total of 610) £2.80
25E12KIT. 25 of each value (Total of 1525) £6.50
FREE CATALOGUE ON REQUEST
Plaquette Ceramlc Capacitors 50V; 22pF—0.014F
(512 up to 1000pF, E6 above) 2p each. £1. 75/100
C.w.0. P. & P. 10p on orders under £5. Overseas extra.
BH COMPONENT FACTORS LTD.
Dept. WW., 61 Cheddington Road, PITSTONE
Lelghton Buzzard, Beds., LU7 9AQ. (2270

SITUATIONS VACANT

TERMS C.W.0. P, and
P, 7p. Orders above £2
post free. List 4p stamp.

ELECTRONIC SUPPLIES

each 100

P.0.BOX 216 London, NWZ ypy 50 o

each 25 50 100 BEX3 : 00
BC107 065 150 250 400 BFX68  -30 1850
BC107A 07 185 300 510 DExSl o e
BCI107B 07 165 3-00 510 e I i
BCl08 065 180 250 400 H ] e
BC108A 07 165 300 510 iasy  Pab priag
BC108B -07 165 3-00 510 el
BC108C 07 1-65 3-00 510 srvel e b
BC109 065 160 250 400 i e fiosee
BC109B -07 165 3-00 510 DRtz oot
BC10C 07 165 3-00 5-10
BC1l3 095 220 350 580 BEVSE  pl0, 26,25
BCII4 -11 240 3:60 585 e M ant
BCIl5; 12 260 370 590 2 [L8;70
BCI16 -13 280 3-90 59 BRY77  -24 16-20
BCLI6A -14 3:00 4-00 600 BRY78  -36 26-50
BCLI7 19 450 7:50 12-00 nox1e B G
BC118 10 285 3:65 585 erey oo ot
BCl1S 27 600 8-00 14-00 Boxar . adl lsoio
BCi2s 15 340 610 900 Baxas | Balhoia
BCI26 17 350 615 9-00 DXy | Lono
BCI132 15 320 530 800 s a0
BCI3: 10 235 356 &85 ouel | ish fa0
BC13%5 10 235 355 585 D xaa | loo| masse
BCI38 14 300 400 600 B0t | b8
BC137 14 3-00 400 600 Aoy | 1B
BCI3% 20 440 7-60 14-00 MEaie: o
BCl42 18 4-20 7-30 14-00 MO0, BD
BCI43 20 470 890 1880 N EoaourImiy
BCl44 24 480 780 1400 s
BCl45 20 440 710 13-00 P iy
BCI53 10 210 370 620 e I
BCL54 0 210 370 620 MBIy i
BC182K ‘10 210 370 620 :
BCY? 5 350 500 900 | SPECIAL OFFERS
BCY7l -16 3-40 500 900 ACLilx12  £1.00
BCY72 18 280 470 8-00 0Ci5x12 £1-00
BF152 30 440 710 1300 1.C. TAD100  £1-25
BF153 20 440 710 1300 470kHz LF. block
BFI5: 18 350 640 11.00 flter £1-00
BFIG8 16 3:30 710 13-00 TAD100+LF.  filter
BF189 27 560 870 1600 £2-00
BF160 23 4-80 7-30 13-00 [2277

Experienced and Tralnee Technical
Authors with Electronics or Radlo
background required. Engineering
and Technical Publications Ltd., 45
Frlar Gate, Derby, DE1 1DA. 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, lilustrations for
Brl(lshlUSA receivers transmmers, transjreceivers. With
modifications to sets and test equipment. Latest impression
£3°25 incl. postage.
MOBILE RADIO TELEPHONES. important reference
book for users of commercial communications equipment.
includes chapters on installation, operation and maintenance.
Price £2-60 inci. postage.
THE SCATTERING & DIFFRACTION OF WAVES. A
goidmine of information for the experimenter, amateur &
scientist. Usefui to the  student & technician. Profusely
{llustrated. Pubiished by Oxford University Press. £160
post free,

Avaliabie from:

GERALD MYERS (WW)

Bookseller & Publisher
18 Shaftesbury Street, Leeds LS12 3BT
[86

Extra postage for abroad.

NEW LIGHT SENSITIVE SWITCHES

TWO NEW LITE-IC's
CONSISTING OF PHOTODE
TRIGGER DRIVER

NEW EEATURES

WIDER VOLTAGE SUPPLY RANGE
LITE IC 2

LITE-IC 3

HIGHER OUTPUT CURRENT DRIVE

ECTOR

APPLICATIONS INCLUDE

Relay. Trac or Logic Drive. Automatic Light Switching & Door Control.
Burglar Alanm, Batch Counting & Code Reading.
PRICE ONLY 95p each with full operating instructions.

All in & single 4 mm.

COMPLETE LIGHT SWITCHES
AMPLIFIER

dia. can.

11V 10 20V
20V to 30V
to 40mA.

Beam/Break Deteclion

10 off for 80p each. Postage Free in the

U.K. PO/CHEQUES payable 1o ELBON & crossed {with order)
LITE-IC, ELBON, SUMMERFIELD, THE CRESCENT, WEST WITTERING, SUSSEX.

www americanradiohistorv com

ENDERS

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

ENIOR 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 [35)24551

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 transmissiopns,
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 otv
modern receiving equipment and understanding ol
radio propagation and frequency usage. Perfect
hearing. Candidates will be cxpected to attend for
Morse typing and signal recognition test. Salary
£1,554 p.a. x £93 to £2,019 p.a. max. plus 124%
shift allowance. Write for application form to
Personnel Officer, BBC, Caversham Puark, Reading
RG4 8TZ enclosing addressed foolscap envc[lé)zp“es.

IRST class Radio and Audio Engincer required
for one of Britain’s largest photographic uand

radio importers. Good conditions, excellent pros-
pects, L/Vs. Apply Mr. Vassie, 253 8031. [2246
importers require expcrienced

JAPANESE Radio z
engineers for servicing tramsistor 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 UK. Must be based in or near London. Vchicle
including personal use provided. The applicant must
work on his own initiative and be capable of somc
mechanical engineering as well as woodwork. Knowl-
vdge of boating a great advantage. Telesonic Marine
Ltd., 243 Euston Road, London, NW! 2BT. 01-387
7467. 2230

MANAGER/SENXOR 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. o

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 cxperience in vhf/uhf communicutions and
industrial clectronics, 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 cquipment. Looking for an out of the ordinary
situation, incorporating both bench and field work,
where abilitics will be recognised. prospects are good,
and the remuncration £2,000 per annum plus.

Box No. WW 2265.

ARTICLES FOR SALE

ARVAK ELECTRONICS. 3-channel sound-light
converters. £17. Strobes, £16. Rainbow Strobes,
£132.—74 Bedford Avenue, Barnet, Herts. 01-449
1268. {19

MATEUR 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

OMPONENT 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, WIM 2DS [2255

RONT surface mirrors, 94% reflectance, optically
flat, extremely durable. From £2.00 per square
toot, ex-stock..—OCLI Optical Coatings Limited,
Dunfermline, Fife. Inverkeithing 3631 (038 34 3[613915)5

IF you can't buy it, perhaps we can make it for you.
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 [.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

ADDERS, 20ft., £7-80, carr. 80p. Leaflet. Callers
welcome.—(Dept. W.W.W.), Home Sales, Baldwin
Road, Stourport, Worcs. Tel. 02-993 5222 order
C.0.D. Answer phone installed. 26

LENSES, prisms, mirrors, beamsplitters, telescopes,
binoculars, microscopes. 3ip 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 50p. P/P 15p.
Philips G6 Decoder Panel incl. DLIE, Crysial, 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 P/P 25p, Blue lateral £1-25
P/P 10p (or complete set £10 P/P 50p). Mullard
type colour Scan coils plus latest convergence coils
for electronic control of static convergence £5-25
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 £1-25
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 £6-25. Knobs 40p. UHF/VHF
basic integrated tuner £3.95. Cyldon UHF valve
tuners £1.50; all tuners P/P 25p. Transistd. UHF/
VHF IF pancls £4.75 (or salvaged £2.50) P/P 25p.
MURPHY 600/700 scries compiete UHF conversion
kits incl. tuner, drive assy., 625 IF amplificr, 7 valves,
accessories housed in cabinet plinth assembly £7.50 P/P
S0p. SOBELL/GEC 405/625 Dual standard switchable
IF amplificr and output chassis incl. cct. £1.50 P/P
30p. THORN 850 Dual standard time base pancl £1.00
P/P 30p. PHILIPS 625 IF amplificr panel incl. cct.
£1-00 P/P 25p. VHF turret tuners AT7650 incl. valves
for KB Featherlight, Philips 19TG170, GEC 2010 etc.
£2:50, PYE miniature incremental for 110 to 830,
Pum and Invicta £1-95, A.B. miniature with UHF

injection suvitable 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 Boostcr £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).
MAIL ORDER: 64 GOLDERS MANOR DRIVE,
LONDON, N.W.11. Tel. 01-794 8751. [60

PRINTED Circuit Board in 6 widths: 2 in., 24 in.,
3 in., 3} in, 4 in. and 5 in. x any length; 1/16
in. single-sided fibreglass, 2p per 3 sq. in. Double-
sided Ip per sq. in. Sp per order. SAE
quotations for other sizes and quantity discounts.—
J. Knopp, 11 Connaught Gardens, Braintree, Essex,
CM?7 6LY. Tel. Braintree 25254 (15

TEREO SLIDER POTENTIOMETERS / tracks

matched two  better than 2dB:—Smooth action.
Lengths 88mm, widths 20mm, travel 60 mm. P.C.
Mountings. Log 100 K 4 100k, lin. 50k 4+ 50k, S53p.
Sterco Balance 10K S5p. U.K. post free, overseas at
costs. C.W.O. to Component Supplicrs, 3 Kesters
Close, Hardwick, Cambs. [2282

TBLEQUIPMENT Scopes. Perfect Condition. D51
Double Beam 6MHz Bandwidth Auto-sync £70.
S§52 3MHz Bandwidth plus X & Y facilities £60.
S54 10Mz Bandwidth. Fully Transistorised £70.
Carriage £2 cxtra. Only one cach available. Phone:
01-886 3733/9666. [2250

TELEQUXPMENT 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 vaives P.B. or rotary 75p inc. P. & P.
C. P. Trading, 15 Cavour Road, Shecrness, Kenltz.175
T AND RADIO aluminium mast 2in. x 35 feet
high including supporting guys and T.V. and
radio aerials. Buyer collects,
Bishops Stortford) 483.

ACUUM is our speciality. New and second-hand

offers. Henham (near
[2130

rotary pumps, diffusion outfits, accessorips.
coaters, etc. Silicone rubber or varnish outgassing
equipment from £40. V. N. Barrett (Sales) Ltd.,

1 Mayo Road, Croydon. 01-684 9917. 129
HF KIT 80-180 mHZ receiver, tuner, convertor.

Transistorised, remuarkable performance. £4 or
s.a.e. for literature Johnssons (Radio), St. Martins
Gate, Worcester, WR1 2DT [12

IDEC TAPE RECORDER, National NV-1020E,
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, Suf[izci,lgcd

6 KHz 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 modern 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

REQUIRE)D most urgently 30 pieces CV.2422,
Ring 01.979 0123 [2249

ANTED 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,
Yorkshire LS2) 1HX. Tel, 094 34 4531, [12
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CLASSIFIED

ANTED, ull types of communications receivers

and test equipment.—Details to R, T. & I.
Electronics, Ltd., Ashville Old Hall, Ashville Rd.,
London, E.1l. Ley. 4986. [63

ANTED, televisions, tape recorders, radiograms,

.7 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
David  McGarva, Box [114F, Edinburgh
1HP. 127

from
EH!

BUSINESSES FOR SALE

OFFERS for Limited Company known as Radio-
metrics Ltd.—Dormant—name of interest.
Box No. WW 2263.

BUSINESS OPPORTUNITIES

R.S.MAC. 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

ATCH Production Wiring and Assembly to

sample or drawings. Deane Electricals, 19B
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 t0o small or too large.
Box No. WW 2264.

COIL winding capacity. Transformers, chokes, R.F.
coils, to your specification. Sweetnam &
Bradley Ltd., Bristol Road, Malmesbury, Wilts., or
Tel. Malmesbury 3491. [2080

DESlGN, development, repair, test and small pro-
duction of eclectronic equipment. Specialist in
production of printed circuit assemblies. YOUNG
ELECTRONICS, 54 Lawford Road, London, N.W.5.
01-267 0201.

RECISION 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. 1

NEW GRAM AND SOUND
EQUIPMENT

LASGOW.—Recorders bought, sold, exchanged;
cameras, etc., exchanged for recorders or vice-
versa.—Victor Morris, 343 Argyle St., Glasgow, C.2.
’ [11

RECEIVERS AND AMPLIFIERS
SURPLUS AND SECONDHAND
HRO Rx5s, etc., ARS8, CR100, BRT400, G209,

$640, etc., etc., in stock.—R. T. & [. Electronics,

Ltd., Ashville Old Hall, Ashville Rd., London, E.1
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, Lincs, or ‘phone 0507-85 300. (30

SERVICE Sheets (1925-1971) for TV’s, Radios,
Transistors, Tape Recorders, Record Players. etc.;
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 mecters, 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.

IF quality, durability matter, consult Britain’s oldest
transfer service. Quality records from your suitable
tapes. (Excellent tax-free fund raisers for schools.)
Modern studio facilities with Steinway Grand.—Sound
News, 18 Blenheim Road, London, W.4. 01-995 %;3;)14

—

From
S.A.E.
Hawk Street,

[70

YOUR TAPES TO DISC—Mono/Stereo.
£1.50. 4 Day Service-—Vinyl Pressings.
leaflet. Deroy Studios, High Bank,
Carnforth, Lancs. 2273.

TUITION

ADIO and Radar M.P.T. and C.G.L.I. Courses.
i Principal, Nautical College, Fleetwoc[:;lz,

VALVES WANTED

WE buy new valves, transistors and clean new com-
ponents, large or small quantities, all details,
55 Worcester St.,

[62

quotation by return.—Walton's,
Wolverhampton.
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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 £6.00

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.

THE LAST OF THIS
UNBEATABLE UNREPEATABLE
OFFER

SHIBADEN SV700E

+ VIDEO TAPERECORDER
at under HALF PRICE

All machines
guaranteed
compatible
with Shibaden 700
series video tape-
recorders.

ONLY £198 EACH

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

472 Kkc/s operation.

472 kcfs operation.

P.11 SERIES 10 mm.Xx 10 mm.x 14 mm. Ferrite cores 3 mm.
Single-tuned I.F.s and Oscillator Coils.

P.55 SERIES 12 mm.X 12 mm.»20 mm. Ferrite cores 4 mm.
Single-tuned I.F.s and Oscillator Coils.

T.41 SERIES 25 mm.X 12 mm.x20 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

wwWw.americanradiohistorv com
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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

THE ONLY
COMPREHENSIVE
RANGE OF RECORD
MAINTENANCE
ERITY EQUIPMENT

S IN THE WORLD!

better care
of LPand
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 Lamne, London, NI2.
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 IP4 1JP
Telephone 0473 52794

OVERNIGHT

Prototype Printed Circuits
Fastest in London Area
48 hour and Overnight Services
Electronic & Mechanical Sub-Assembiy
Co. Ltd., Highfield House, West Kingsdown,
Nr. Sevenoaks, Kent.
Tel: West Kingsdown 2344

a9

BRAND NEW-—-FULL SPEC. DEVICES
MICROCIRCUITS: 709 28p; 710 36p; 723 65p; 741 28p; 748 37p;
SNT76013N £1.24. 74 SERIES TTiL: 00 16p; 02 18p; 10 16p;
11 21p; 20 16p; 30 19p; 73 41p; 74 33p; 90 72p; 92 67p.
TRANSISTORS: 2N696 14p; 2N697 14p; 2N1613 16p; 2N1711
16p; 2N2218 19p; 2N2904 17p; 2N2926 6p; 2N3053 15p; 2N3055
35p; 2N3702 10p; 2N3703 10p; 2N3704 10p; 2N3706 9p; 2N3710
9p; 2N3711 9p; 2N4058 12p; AC127 10p; AC128 10p; AF124
17p; BC107 8p; BC108 8p; BC109 8p; BFY51 10p; MEO0401
19p; ME1120 16p; ME4101 10p: MEG0OT 12p; ME6101 14p;
ME800T 14p; MP8111 32p; OC44 12p: OC45 12p; OCT1 12p;
OC72 12p.

ZENERS: BZY88 5% SERIES 8p. 1 AMP RECTIFIERS 50V
31p; 100V 4p; 200V Sp; 400V 6p; 600V 9p; 80OV 12p. 14 pin
SOCKETS 12p. SOLDERCONS 2% per PIN. LED Panel
Lamp 45p. DALO PC PEN 80p.

1 Watt 5% Carbon Film Resistors 10 of one vaiue per 5p.
F.ET. Op. Amp. £4.28. 104 500V TRIAC £1.20.

JEF ELECTRONICS (W.W.1)

York House, 12 York Drive, Grappenhail, Warrington,
WA4 2EJ.

Mail Order Only. C.W.0. P & P 3p per order. O/Seas 65p.
zOiscounts 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-SIZEDPATCHBOARD, nocables

CASH SAVINGS by buying sets of
modules, components, and keyboard.

ALL MODULES available separately.

Send S.A.E. for details or 15p for full musical catalogue.

D.E.W. Ltd.,254 Ringwood Rd., Ferndown, Dorset

QUARTZ CRYSTAL
UNITS from

@ 1.0-60.0 MHZ

@ FAST DELIVERY Y
® HIGH sTABILITY (< /
@ 70 DEF 5271-A L

/

WRITE FOR
LEAFLET AT-1

McKNIGHT
CRYSTAL Co.
SHIPYARD ESTATE
HYTHE,

TEL HYTHE 8961 g0UTHAMPTON

STD CODE 042 14

WE PURCHASE ALL FORMS
OF ELECTRONIC EQUIPMENT
AND COMPONENTS, ETC.

CIHILTMEAD L'TD.
7. 9. 11 Arthur Reoad, Reading.

Berks. Tel: 582 6035

DIMIVET

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 Width Depth  Ruck Punel
Ref. in inchex  jminches  ininches Spacein inx. Price
CA 76 22 18 o £1500
CcB 706 22 20 T4 £16-00
O RO 24 26 71 £12-50
CcD 1 21 13 68 £10-00
CE 82 20 24 7 £14-00
or 87 2wy 2 8O £12:50
CH 88 24 {1 Th £14-00

8 4 2. T £13:00
CK e 21 1 ] £10-00
CL El GO 36 2 £212-50
CM [} 22 I8 1% £5-0
Ccp HY 24 26 [} £13-00
CR [0 20 24 -0
CT n 4 27 ] £45°00
cu 87 26 15 £20°0
cx 73 23 ai v £18-
CyY 59 24 24 i £2000
cz G4 pad 26 i £14-00
DA 85 22 26 M £1500
s b3 2y 41 47 £15-00
e td E1] 27 By 17
b 52 in 24 o1 £30-00

Alsp Cansoles. twin and inulti-way Cabinets.
OPEN RACKS

Our Heightin  Channel Rack Pawvel
Ref. inchex Depth Mpace Haze Price
RB 108 3 104 RBolts £9-00
RD 0 77 24 inches  £8-00
RA 2 3 i3 Boits  £10-00
RC i3 : £ Bolte  £68-00
RE T® 7! v Rolts £7:00

I'ull details of all above an requiest.

COMMERCIAL TYPE
LATTICE STEEL
AERIAL MASTS

All inasts are sectional and have
inating ends ior joining to make
up to 250 feet for the amaller
sizes and 750 feet for the Jarger
gizes. Details and prices below
are for 10 foot sections. All are
galvanised finish. Ton and base
Httings are extra.
Type A Lightweight 6~
aides triangular £9
Type B Medinmweight 12
sides triangular £17-50
‘Lype © Mediumweizht 16
sides trinngular £22
Tvpe D Heaveweight 227
sides triangular £24
Py pe 15 Heavyweight 317
sides triangular £29

Full details ot all above available on request
- FREE
40-page list of over 1,000 different items in stock
available—keep one by you.

K Cawkell S0-1 Storaze Oscilloscopes £135
JMarconi TF1100 Sensitive Valve Voltmeters  £32-50
s Ferrograph C.F.N. D/Y Double Channel

Recorders .......................... £40
“Ampex FR-600 7 track 1 in. Tape Recorder-

Reproducers all transistorised . .. £600
% 3M Mincom 14 track Tape Recorder .. £800
Y Magnaflux Particle Detector. . - £80
Y Schulmerich Electromic Canllon . . £400
‘% Recal MA-150 Syunihesisers and Power Unit £85
JAdwell large Drawing Tables on fully ad-

jnstable stands and fitted with Drafling

Machines £27
Y Ampex 8.E.10 Degaussers 240 v. . . . £00
 Consotidated 2in. Degaussers. .. .. ..... ... £90
v Wild Bartield Furnaces....... ... J £35
Y Hell Radio Identifving Equipment. . £250
Y Mufax D-809 Picture Receivers....... . £200
%500 Watt Auto Transformers .........
% Westinghouse Rectifiers 220V 2A D.C..... £12-50
“Racal 8A52 Counter Timers. ......... . £8!
#Cossor 1428 Motorised Oscilloscope Cameras £

26
*I.B.M. Stabilised Power Units from . £6-50
JrSuper large Co-ax Cable 14 in. dia.. .. .. . per length
<+ BC-1031 Panoramic Adaptors. .. £33

*Btabllised Power Supplies 25v. and 40v, 30A £35
irhead Laboratory Air O s 0-001

myY fid dnbAb O 0000000 T . £12

YrAmpex Tape Heads up to 14 tracks per track £2

“Marconi TF-867 Standard Signal Generators

15 Kies/30 mfes. ... ...... = £155
% Rhode and Schwarz E.5.M. 300 85/300 m/cs

V.HF. Receivers ................. . £176
“Factory R.F. Interterence Unit. 50 amps,

800V, AC, uew. .. ................. 4 £45
% Labgear Stabilised Power Units D.4140,

G200 ¥ 7 TR rac . - conmmow s 0E e e sesin 3 £35
“Flann Microwave Attenuators 4/12 G/me £R0
% E.H.T. 30KV Transformers and assaciated

Equipment np to 20KW available. .. .. P.UR.

%10 oot long 6 sides Trisugular Lattice Stee!
Mast Sections with mating lugs for joining
up to 200 Jeet. New condition......... £9
“ Weston 24-D.B, Meters —10/+86. .. e £2
“ Facsimile Machines 90 R.P.M.... ... @4 £75
%54 inch. dia. Meteorological Balloons. . ... £1-50
4" New Magnetic Recording Tape wade by
E.M.I. (USA) 3600 ft on N.A.B. Spools. . £5:50
Y Uniselectors 10 bank 25 way full wipe ex
DOW, . .0 -EF% oo f . o kebemont £ o EERARYIY M m o) £3
Y Precision Maing Filter Units new. . .. £1-50
X.Avo Gelger Countersnew ............ ag £5
+ Watkins Johnson Tvpe W3 TWT Low Noise
Amplifiers 1 to0 8 G/mes............. P.UR.
Carriage cxtra at cost on all above.
All goods are ex-Government stores.

we cunnot list—please send us your requirements
we can probably help—all enquiries answered.

P. HARRIS

ORGANFORD — DORSET
BHI6 6ER
BOURNEMOUTH 65051

We have a lurge quantity of * bits and pieces™ |

____wwaLamericantadiohistarny. com
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TRANSFORMERS

DOUGLAS GUARANTEED

12 or 24 Volts
Output V. & Amps. Ref. No.

12Vx2 250mAx2 MTlll C8et .
12Vx2 300mAx2 MT213 CT*t .
12Vx2 1Ax2 MT 71 AT}
12vx2 2Ax?2 MT 18 AT
12vx?2 3Ax?2 MT 70 AT ..
12Vx2 4Ax2 MT 108 AT ..
12Vx2 5Ax2 MT 72 AT

30 volts. Ali tapped at 0-12-15-20:24-30 V.
Ret. No Price P.P. Output Ref. No. Price P.P.

£ Amps.
MT112 CT$ 112 16p 4A MT 21 AT 310 40p
MT 79 ATt 185 29p O6A MT 51 AT 431 42p
MT 3AT 293 30p 8A MT 88 AT 6:32 50p
MT 20 AT 2-64 32p 10A MT 89 AT 7-19 50p

50 volts. All tapped at 0-18-25-33-40-50 V.
MT 102 AT$ 1-45 24p 3A MT 105 AT 3-
MT 103 AT 200 32p 4A MT 106 AT §-
MT 104 AT 3-10 32p 6A MT 107 AT 7

80 Volts. All tapped at 0-24-30-40-48-60 V.
MT 124 AT$ 1-46 S30p 2A MT 127 AT 3-16 41p
MT 126 AT 2-24 32p 3A MT 125 AT 4-59 4lp

Price P. & P,

Output

500 mA
1A

AUTO-WOUND RANGE

Power ‘Winding tapped at Ref. No. P. &P

output

20 VA

75 VA "

150 VA 0-115-200-220-240
200 VA == )
300 VA e
500 VA A

Price
0-115-210-240 MT 113 CT
MT 64 AT
MT 4 AT
MT 65 AT
MT 66 AT 00
MT 67 AT £6:04

BAFETY XSOLATOE%T 105/120 V. or 200/240 V. In 105/120
or

240 CT Out.
VA Ret. No VA Ref. No.
60 MT 149 AT* 224 32p 250 MT 162 AT* 6-21 62p
100 MT 150 AT* 2-73 32p 350 MT 153 AT* 817 62p
200 MT 151 AT® 5:02 42p 500 MT 154 AT* 12-00 72p

400 V. Output at 50 HZ. Ref. IT3 AT Price P.&P.

Pﬂceﬁl’l’ Price £ P.P.

C-D Igultion system by R. M. Marston Esq. £2:30 20p
EQUIPMENT RANGE
8ec. Qutput (r.m. u ) Ref. No. Price P.&F
3-0-3V. 200 MT 238 CBt £0-88 8p
9-0-9 V. 100 mA MT 18 C8et £0'91 8p
12-0-12 60 mA MT 239 C8°t £0-81 8p
20-0-20 30 mA MT 241 CB*t £0-91 8p
0-20x 2 300x2 MT 214 CT*$ £121 16p
0-8-9x2 500 mAx2  MT 207 CT*$ £148 19
0-1520x2 600mAx?2  MT 205 AT*f  £2-12 29p
0-15-27 x 2 500 mA x2  MT 203 AT® £2-45 29p
0-15-27x 2 MT 204 AT® £3-42 30p
20-12-0-12-20 700 mA (d.c.) MT 221 AT* 2111  26p

AT indicates open universal fixing with 'Ags CT is open U-clamp

fixing with tags; C8 is open U-clamp fixing with P.C. spills; * with

interwinding screen; t untapped 240V Primary; § tapped

at 210-240V; other Pﬂmxnes tapped at 200-220 240V,

Over 200 types in stock through agents or direct. 8end for list.

DOUGLAS ELECTRONICS INDUSTRIES LTD., (Dept. NO. 23,)
Thames Street, LOUTH, Lincs. LN11*7AD

PRINTED GIRCUITS

& ELECTRONIC EQUIPMENT

B LARGE & SMALL QUANTITIES

B FULLDESIGN & P.T.H.
PROTOTYPE SERVICE

B ASSEMBLIES AT REASONABLE
PRICES

$o

for full deta:ls contact

J.BENTLEY
& PARTNERS

18 GREENACRES
ROAD. OLDHAM

Tel 061 624 0939

rampian

‘SERIES 7 AMPLIFIERS'
for ultimate reliability and

coolest running

GRAMPIAN REPRODUCERS LIMITED

Hanworth Trading Estate, Feltham. Middiesex.

Telephone: 01-894 9141.

Vary the strength
of your lighting with a

A

The DIMMASWITCH is an attractive and efficient
dirimer unit which fits in place of the normal light
switch and is connected up Iin exactly the same way.
The white mounting plate of the DIMMASWITCH
matches modern electric fittings. Two models are
available. with the bnght 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
sSuppression.
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.0. 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.
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| POCKET CABLE 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 pulied
through to the end of the cable to give a lengthwise
cut. These handy tools make the job easy and save
time, temper and money.

Three models are available:
MK. O Capacity 1" to ¥ £3.50.
MK. 01 Capacity " to 1" £4.50.
MK. 02 Capacity 3" to 2" £7.95.
Cash with order, add 15p P & P.

Spare Blades: MK. 0 & 01 75p. MK. 02 £1.00.

—
MKO

MK 02

AB Engineering Company
Apem Works, St. Albans Road,
Watford WD24AN

Tel. Watford 41208 & 20656

L

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.

J. Black

OFFICE : 44 GREEN LANE, HENDON, NW4 2AH
Tel: 01-203 1855.  01-203 3033
STORE: LESWIN ROAD, N.16
Tel: 01-243 2260

W %ﬁmﬁ

wa

Thanksto 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.

S.P 3in. 160ft.  10p Sin, 600fc. 30p
*¥+ 7\ 5%3in. 900fc. 40p 7in. 1,200ft. 45p
L.P 3in.  2256t. 124p Sin. 500it. 42ip
o S%in. 1,200fc. 50p 7in. 1,800ft &5p
p.p. J3in 350ft. 22ip Sin. 1,200fc. 60p
** 7 S%in. 1,800fc. 80p 7in. 2,400fc. £1-00

Postage on all orders 74p
COMPACT TAPE CASSETTES AT
HALF PRICE
60, 90, and 120 minutes playing time, in original

plastlc library boxes.
MC 6045p each. MC90 62}p each. MC 120 92p each

STARMAN TAPES
28 LINKSCROFT AVENUE, ASHFORD,
MIDDX. Ashford 52136

Private enquiries. semi 5p in stamps for brochure

| THE QUARTZ CRYSTAL CO.LTD.

Q.C.C. WORKS. WELLINGTON CRESCENT.

WW—106 FOR FURTHER DETAILS

NEW MALDEN, SURREY. 01-942-0334 & 2988

A. R. SINCLAIR
7 Flinders Close, St. Albans, Herts
Tel: St. Albans 50614

WE BUY ALL TYPES OF

ELECTRICAL, ELECTRONIC
EQUIPMENT & COMPONENTS

SOLDER WITH

ONE HAND!
ANEXTRA hand solder feed
fits most irons

With reel of solder £3-75 post free, c.w.o. UK.

or s.a.e. leaflet ANEXTRA LTD., Chiltern Works,

rear of 77]78 Chiitern View Road, Uxbridge, Mddx.
MAIL ORDER

‘\H/
&
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LOUDSPEAKER
BARGAINS

Fane Pop 100 watt 18" 8/I5 ohms....... £19-50
Fane Pop 60 watt 15” 8/15 ohms........ £11-15
Fane Pop 50 watt 12" 8/I5 ohms........ £9-25
Fane Pop 25/2 12” 25 wate 8/15 ohms .. .. £5-40
Fane Pop 15 12” 10 watt 8/15 ohms .... £4-00
Baker Group 25 12”7 3,8 or 15 ohms . ... £6-60
Baker Group 35 12”3, 8 or |15 chms .... £8-00
Celestion PS8 for Unilex .............. £2-35
EMI 13 x 8,3,80r IS5 ohms £2:25
EMI 13 x 8, 3,8 or 15 ohms £2-60

EMI 13 x 8 twin tweeter 3, 8 or |15 ohms £3-60

EMI 13 x 8 type 350 |5 watt 8 ohms ... . £8-00
Richard Allan 8” 3,8 or 15 chms .. ..... £2-35
Richard Allan 12” dual cone 3 or I5ohms  £2-50
Fane 8” d/cone 808T 8 or IS5 ohms ...... £2-85

Fane 8” d/cone, roll surround, 807T 8 or

tSohms ................. £3-50
Elac 9 x 5, S9RM109 15 ohm £2:70
Elac 9 x 5, 59RM |14 8 ohms. £2-70
Elac 63” d/cone 8 ohms . £2-25
Elac 61" d/cone, roll surround 8 ohms. .. £3-50
Elac 4" tweeter 8ohms.............. .. £1-50
Crossover for above (P & P Free)...... £1-50

Goodmans 8P 8or ISohms............
Goodmans I10P 8 or |5 ohms..
Goodmans I12P 8 or |5 ohms. .
Goodmans ISP 8 or |5 ohms. .
Goodmans I8P 8 or ISohms...........
2°,24"or 3”80 ohms..........
Philips 5" 8ohms. .. ............... ...
7x40r8 x5 3or8ohms . .
10" x 6”3, 8or IS50hms...............

FREE WITH ORDERS OVER £6—“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’
(Dept. WW)

10 Swan Street, Wilmslow, SK? IHF Cheshire

“W.W." HI-FI KITS

Y% LINSLEY HOOD 15-20W AMPLIFIER

July 1970 latest and uitimate design. Our kit
personally tested and approved by the designer.
O/P Tr's matched for spec’d performance. Metal-
work now available ensures simple construction of
amps. and power supply.

% BAILEY PRE-AMP (AUG. 19T1)

Superbly engineered kit of this established low
noise pre-amp. Uses RH & LH fibreglass PCBs
enabling a stereo version to be built in 8 X 2§ X
2%in. or 8 X 1§ X S5%in. Basic metalwork ex-stock.
Especially recommended to drive 15-20W AB amp.

AFTER-SALES SERVICE at reasonable cost.

REPRINTS of any “WW'' article | Inc'gp.p.
at 30p > (Stamps
DETAILED PRICE LISTS at 5p accepted)
Inc’g above and other designs.

WREFUND 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
Sole proprietor: Douglas de Havilland

(10 a.m.—12 Midnight 7 days/week}
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THICK FILM CIRCUITS

by G. V. Planer & L. S. Phillips
Postage 10p
OPERATIONAL AMPLIFIERS
DESIGN AND APPLICATIONS by
Burr-Brown £7-20 Postage [5p

TRANSISTOR SUBSTITUTION
HANDBOOK No. 12 by Foulsham-Sams
£1-40 Postage 10p

DIGITAL LOGIC BASIC THEORY
AND PRACTICE by J. H. Smith £1-50

Postage 10p
SCR MANUAL by GENERAL ELECTRIC
£1.55 Postage |2p

THE HANDBOOK OF BASIC
ELECTRONIC EQUIPMENT by W.
Oliver £1-75 Postage 10p

VIDEO RECORDING by G. White
£3-25 Postage |5p

TRANSISTORIZED RADIO
CONTROL FOR MODELS by D. W.
Aldridge £2-50 Postage 10p

RADIO AND ELECTRONIC LAB-
ORATORY HANDBOOK by M. G.
Scroggie £4-75 Postage 25p

THE MAZDA BOOK OF PAL
RECEIVER SERVICING by D. J. Seal
£3-50 Postage 20p

HANDBOOK OF MICROWAVE
TECHNIQUES AND EQUIPMENT
by Harry E. Thomas £9 Postage 20p

THE MODERN BOOK CO.

SPECIALISTS IN SCIENTIFIC
& TECHNICAL BOOKS
19-21 PRAED STREET,
LONDON, W2 INP

Phone 723 4185
Closed Sat. I p.m.

PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW

@ Rate: 50p (10/-) PER LINE. Average seven words per

CLASSIFIED ADVERTISEMENTS

Use this Form for yeur Sales and Wants

To “Wireless World" Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E.!

line. Minimum two lines. NN 2 o e 000000 000a00 000000 ot OEo0c00000000 AIR00 Cea0o i Co00d | 0000000 000000000000000000008
@ Name and address to be included in charge if used
in advertisement. ADDRESS ... ve s T ———————————————————
@ Box No. Allow two words plus 25p (5/-).
@ Cheques etc.,, payable to ' Wireless World™ and cirociiiitiueeioiioieots otiionanescsseamasssssanssssnnaatoressrseeinserasssasnessrsresserosssnsssssensnnse
crossed ““ & Co.”
@ Press Day January 19, 1973 for February, 1973 issue. | -1 e oo I W 00000000 oMo Ji 000000 D Moo Ao Mo oo Bbo it Moo d
| |
= - ’_ |
| | REMITTANCE VALVE. ... ENCLOSED
Please write in block letters with ball pen or pencil, CLASSIFICATION.. ..o NUMBER OF INSERTIONS............

wwwamericanradiohistorv. com
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MANUALS AVAILABLE
MARCONI SDLARTRON  COSSOR TEKTRONIX TELEQUIPMENT MARCONI SOLARTRDN  COSSOR TEKTRONIX TELEGUIPMENT
TF3296 AS518 339 422 $31 TF1041 CT436 TC1A VENNER 0160
TF8018 AS517 1035 511AD $32A TF1100 £D5235.2 T2 TSA3436 1684
TFBO1B/3/S  ASW51A 1049 5154 043 TF1101 AD557 TC2A TSA3334/3  HEWLETT PACKARD
TF801D SRS151&151A EMI. 524AD WAYNE KERR TF1104/1 07118 01 RADIVET 200C0
TFB67A SRS152&152A WM2 531 B221 TF1300 CD814 D2 21 130A
TFB68A VF252 wMm8 541 B121 TF1345/2 apsio J RACAL BC221
TF885 C0546 WM16 541A-B B521 cD1014 AIRMEC SA28 HARTLEY 13A
TF886A D300 ADVANCE 555 FURZEHILL £D1016 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.
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 .......:simooc. sasegsmme-som5ien 99 Gardners Transformers Ltd. ... .......... ... 51 Racal Amplivox Ltd. & iceis b des. . oaabeme naas . 23
A.B. Engineering ............c....iiiiiiionan 98 Goodmans Loudspeakers Ltd. ................ 22 Radiomasts) Ltd. . 5. o . af Eeaiie: men deimes w 48
Acoustical Mfg. Co. Ltd. ....... 4 ey apvt ] 02 2 Grampian Reproducers Ltd. ............... ... 98 Rank Audio Visual .......................... 32
Adcola Products Ltd. ........ ... 16 Rastra Electronics ..................c.ooveun.. 81
AEl Semiconductors Ltd. .................... 43 . Rola Celestion Ltd. .......................... 24
Acrialite Aerials Ltd. ...........oooeooiiii DIl i o G (CERED Ltd. roirmmy-c o s O RSC. HiFi Centres Ltd. .................. 75
AK.G. Equipment Ltd. . ......... -~ 37 H?t R T sl gl S Fa | -
ANCOTNS Lt (0 b 4 b b e 000 e ek o & 5 T 5 78 " ldclnstn:r:en.t.s SEESTITT PRSI S  So ,g  Salford Elecirical Insts. Ltd. .................. 22
Anders Electronics Ltd. ................... 19,27 o (Glowcester) Ltd. . 15 Savrosa Engineers Ltd. ..o, 24
Anextra Ltd. ... ... 98 He““ 5 d':l “Is‘:: e co 2 Sumsons (Bleotronies) Ltd. o 78
Audio Advertising . ... C3 [ 2 Hialas e F R bl e il g7  Scott, James (Electrical Eng) Ltd. ... 39
Audix B. B. Ltd. ..o 9 SNSOnp Wy d =S g o N AY W TR e Y Service Trading Co. ........................ 80
AV LD 5 im0 56 b sme 6 D el S o [ R i 7 48 Scrvo & Electronic Sales Ltd. .............. 74
. : RS Rl W oW o R W 43  Shibaden (UK) Ltd. ..................... ... 18
Barric REICCUONICS. FLiTmpRacmesnon s s 3-n bl s z; L.L.P. Elcctronics Ltd. ................oo .. 79 Shure Electronics Ltd. ...................... 49
Beam, J. Eng. P LT A g skttt T L.M.O. Precision Controls Ltd. ................ 33 Sinclair, ASR. i fal e ad e e Adecd b R a5 98
Bentley ACOUSHIC e ws ihismndman o oemm it anian oo s 72 Integrexl LA i e A=l o Mt i 58 Sinclair Radionics Ltd. ...ovororonononnn. 52, 53
Bentley, K. J., & Partners Ltd. . ............... 98 SM.E. Ltd. ..o 12
IBNAESTIN it s ATl e = chemene sl bl = £ ST chem 1020 13 Smith, G. W. (Radio) Ltd. ... ... ... . 54 55, 5¢
Bi-Pak Semiconductors ... ... .. ..oi.. .. 60, 61  JE.F. EIeCtronics . .......................... 97 o (REdio) Lt Tt e Lt 34135, 563 57
i N Sonax [Electronics  mimsasaes st vomn cngmbes g s 77
Bi-Pre Pak Ltd. .....ovonoroe, .. 64 Jermyn Industries .......... ... . ... ... ... 16, 31 Sowter. E. A 97
Bird Electronic Ltd. .......... ... ... ... 42 et N e e -ttt |
Tt L e i, o 98 pecial Product Distributors Ltd. ............ 42
Bradiey, G. & E. Led. ... ... .. Cover iii Langrex Supplies ............ovoeieineniuneni.s 7 Starman Tapes . cibewcivibawsdemss i dei b 98
Bull, J. (Etectrical) Ltd. ...................... 63 Lasky’s Radio Ltd. ... 76  Strumech Eng. Ltd. ........................ 42
Burndept Electronics (EER) Ltd. ... ........ 3 Ledon Instruments Ltd. ...................... 25 Sugden, J. Ltd.  supcmanend smoforms aemia. & 34
s . Levell Electronics Ltd. . ....................... 1
glar?adlan Marconi Co. ... 17 Light Soldering Developments Ltd. ............ 7  Taylor Electrical Instruments Ltd. .......... 24
Caver Electronics | o § A D .o 43 Limrose Electronics Ltd. ...................... 36 Tektronix (UKD Ltd. .............. ..... 29, 44
e ltme.ld(lg.ltdi St s erpar 65. 70. 857 97, 100 [induir (Electro-Tech.) Ltd. .................... 82  Tecleprinter Equipment Ltd. .................. 68
qu}:nor Je: ronic)RIdE i s S 86 Linstead Electronics = & aw I i idwas i a6 adoi o 25 Teleradio. The, Co. (Edmonton) Ltd. ...... 97
LI O O oA, EL LRI woa o o=y 72 Lock. A. ML Ltde ..o 77 TeomeX Ltds ......l s Saiet o oo oo bhoimn bk 6
Cryslon Electronics Ltd. . ..... ... ... ... .. ... 38 Th :
C.T. Electronics Ltd o orn Radio Valves and Tubes Ltd. ........ 8
. i b e Sl S Mactarlane. W. & B 77 Toyo Communication Equipment ............ 36
gamw{x (G.B.).Ltd. _________________________ 5 Macinnesl LaboraionicomLitde . @ g mb i e 18 Trannies ... .wc oo be .o 08 (4o CEas Chomaidaes 0 27
D:.ta aboratories . ... 32 Marconi Ltd. «.oooii i Cover ii
iy RDES, JUL, ge o M S e N, . 97 Marshall, A., & Sons (London) Ltd. ............ 83 Unaohm-Start ......... ... ... ... ..o 34
e & Co. ... TS 98 McKnight Crystal CO. ..........c.ocooon ooinn 97
EWLtd L 97 MacLennan Eng. Ltd. .................. Le Adat 39 Valradio Ltd. ... 26
Dixons Technical CCTV Ltd. ... ...t 38 Mills, W. .00t 66, 67 Yero Electromics ... ... ... 30
Douglas Electronic Industries Ltd. ............ 98 Milward, G. Fu oovovoeieoe e 69  Vitavox Lud. 73
Eddystone Radio Ltd. ... ....... 27 Modern Book Co. ..o 9g) " Vortexion | Ltd:Feriertia » #f oo masclyi Vas 5o &
Edgington, John, Ltd. ........................ 43 Modern Engineering & Technology Ltd. .... 26, 34
Electrolube .. oo 34 Moore Reed & Co. Ltd. ..., 41 Young Electronies ................. .. ... 97
Electronic and Mechanical Sub-Assembly Co. Ltd. 97 ~ MO Valves ... 25, 30
Electronic Brokers .................. 40, 41, 74, 97 Mullard) Etd. seo: Ji/ - u sl s o srgeenk - 4 2§ §8 10, 11 Watts, Cecil Els Ltd. . e:.cnem onspsggrme: 97
Electronic Design ASSOC. .. ............ooovo... 73  Mullard (Tech. Press) Ltd. .................... 38  Wayne Kerr, The, Co. Ltd. ............ 35, 50
Electroplan . .......ooooiii 58 Multicore Solders Ltd. .................... Cover iv Western Electronics (UK.)) Ltd. .............. 78
ElectrovalUe ..........oo'oo gg Mvall, WO H. .o 71 West Hyde Developments Led. .............. 58
English Electric Valve Co. Ltd. ...... ........ 46 West LOnSOn Direct Supplies ................ 76
Erie Electronics Ltd. . ... .. ... oovoonnn . 20, 21 . - Weyrad (Electronics) Ltd. .................... 96
0 Jounch & MOl Ii 0 et islE by o 8 Whicley Electrical Radio Co. Ltd. ............ 13
Farnell' Instruments Led. . ..................... 28 ICHICSE = DedE ot jiailona s ] Wilkinson, L. (Croydon) Ltd. ................ 76
Fr':rranu Lid. TR TP R P PR PU PP 30 Wilmslow Audio ...........oioiiiiiiiiien 99
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Save time and money

Inthe front isthe 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 therange 1 s
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 atline
frequencies.

BRADLEY

electronics

Backingitup, the Bradley 156 which
gives pulses with 3 nanosecondrise
time on the leading edge and ata
fixed p.r.f. of 1MHz. Butthe 156 costs
only £300inthe UK, so, although
you lose a little capability, you save a
lot of money.

For Y amplifier calibration, both
provide DC voltages and 1kHz square
waves over the range of 30pV to
200v.

All Bradley instruments can be supplied
with a British Calibration Service Certificate
from ourown B.C.S.

approved standards laboratory.

WW-—002 FOR FURTHER DETAILS
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For timebase calibration, both have a
wide range crystal-controlled time
mark generator providing accurate
time pulses over therange 10
nanosecondsto 5secondsin1,2,5
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.

G & EBRADLEY LIMITED
Electral House, Neasden Lane,
London NW10 1RR

Tel :01-4507811 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. It's 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 heatis experienced.

Low Melting Point Solder (L.M.P.) _ for soldering
ceramics or silver coated surfaces. Melting temperature
liquidus 179°C.

Tin Lead Cadmium (TLC) — special low melting
point solder. Melting temperature liquidus 145°C.
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Why have leading
USA manufacturers specified

British made Ersin Multicore

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.

Formass assembly of printed circuit boards EXTRUSOL
High Purity extruded solder for solder baths and pots.

Compatible range of printed circuit chemicals and
fluxes:

PC2 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

PC52 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

solder foralmost 30 years?
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