
ober 1973 20p 

Digital voltmeter 

Multi -channel remote canto/ 

Bs a is 70 cents New Zealand 65 cent: 
Belgium Fr. 41.00 Nger.a 55k 
C: nada 90 cents Norway Kr. 6.50 inkl %erns 
Denmark Kr. 8.00 RI Ides a 70 cents 
Fi 'land Fmk. 3.60 Sr alh F frisa 65 cents 
Germany Dm. 3.50 SI sin F tas. 55.00 
Holland Dfl, 3.25 Swe3 2n Kr. 4.25 inkl n o ns 
Israel 1£. 2.50 Scala 'r and Fr. 4.30 
Italy L600 U.S.4 11.00 
Malaysia MO 2.30 



There's a whole catalogue of 
excellent reasons why you 
should choose the new 
Bradley 232 for your critical 
AC calibration source 
requirements. 

To begin with it's 
exceptionally versatile, 
suitable for a wide range of 
applications. First -class 
short -term stability (typically 
20 ppm over 5 minutes) 
make it ideal for calibrating 
digital and differential AC 
voltmeters or for checking 
frequency response of 
multimeters and amplifiers. 

It offers a first -class 
performance over a wide 
dynamic range. There are 
five voltage ranges from 0.1 
to 1000V and four current 
ranges from 0.1 to 1.0A. 
Frequency is continuously 
variable from 30Hz to 
100kHz internally, or can be 
controlled from an external 
oscillator. 

You can take it to your 
production line to set up AC 
attenuators quickly and 
easily - or use it in your 
development lab to probe 
breakdown factors in 
components and systems. 
Couple two in tandem and 
you can check power meters 
as well. 

1 
. arid. ui 

The Bradley 232 is a 

compact, highly -stable 
instrument that can replace a 

whole rack of conventional 
gear, yet it carries the 
eminently reasonable price 
of just £540 in the UK. 

To find out more about the 
Bradley 232 AC Calibration 
Source, please telephone 
Ashley Stokes on 
01- 450 781 1, extension 113. 
Or write to him at the 
address below. 
Price quoted does not 
include VAT 

Our own BCS Certificate 
is available. 

G Er E BRADLEY LIMITED, 
Electra! House, Neasden Lane, 
London, NW101 RR 
Telephone : 01 -450 781 1 

Telex : 25583 
A Lucas Company 

BRADLEY 
electronicsj 
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LOW COST 
RC OSCILLATORS 
1Hz TO 1MHz 

al 

PORTABLE INSTRUMENTS NOTE: All prices subject to V.A.T. 

ANALOGUE 
FREQUENCY 

SINE OUTPUT 

DISTORTION 

SQUARE OUTPUT 

SYNC. OUTPUT 
SYNC. INPUT 

METER SCALES 

SIZE & WEIGHT 

TG200 TG 

1Hz to 1MHz in 12 ranges. Acc. ± 2% 
±0.03Hz. 
7V r.m.s. down to <2001V with Rs 
= 600 S2 

<0.1 %to 5V, <0.2% at 7V from 10Hz 
to 100kHz. 
7V peak down to <2000/. Rise time 
<150nS. 
> 1V r.m.s. sine in phase with output. 
11% freq. lock range per volt r.m.s. 
input. 
0 /2V, 0 /7V & -14/ +6dBm. on 
TG200M & DM only. 
7" high x 101 "x 5 }" deep. 10 lbs. 

2000 TG200M TG200DM 

£42 £45 
Sine 0/P Sine & Sq. 0 /P. 

£52 £55 
Sine 0/P Sine & Sq.0 /P 
+meter. + meter. 

DIGITAL 
FREQUENCY 

ACCURACY 

SINE OUTPUT 
DISTORTION 

METER SCALES 
SIZE & WEIGHT 

TG66B 

£120 
Batteries only. 

0.2Hz to 1.22M Hz on four decade 
controls. 
±0.02Hz below 6Hz 
±0.3 %from 6Hz to 100kHz 
±1 %from 100kHzto 300 kHz 
±3 %above 300 kHz. 
5V r.m.s, down to 300 with Rs-600 1 
<0.15 %from 15Hz to 15 kHz. 
<0.5% at 1.5Hz and 150!kHz. 
2 Expanded voltage &- 2 / +4dBm. 
7" high x 101" wide x 7 "deep. 12 lbs. 

TG66A 

£150 
Mains unit & 
batteries Intl, 

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. 

LEVE LL ELECTRONICS LTD. TeMoon 
Street, 
449 5028/440 8686 

Herts. EN5 5SD 

WW -004 FOR FURTHER DETAILS 
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miniature rockers and pilot 
lights snap -in to action ! 

A good -looking lineup -the Arrow miniature rocker brigade! They're 
reporting for 10A 250V ac duty, and just as soon as you call them up, they 
start saving you assembly time -and panel space. They parade shoulder, 
to shoulder with their unique snap -in facility securing them tightly in an 
instant. Eight single and eight double pole versions, 2 and 3 position switch- 
ing with biased action, pilot lights, illuminated rockers -there's a really 
wide matching choice. Many to BS3955 and CEE24 standards, and ready 
to face 100,000 ops and still come out switching! 
Ask for the full data on Arrow 1100 series rockers. 

16 AMP VERSIONS 
The single pole on /off and some changeover 
versions are now available with a 16 amp rating. 

Send for further details. 

I ARROW -HART (EUROPE) LTD. 
1 /I PLYMBRIDGE ROAD, ETOVER, 
i/ I T PLYMOUTH PL67PN, ENGLAND. 

TEL: 0752 701155 Telex: 45340 Cables: ARROW HART PLYMOUTH 

Scottish Office: 13 Murray Place, Stirling Telephone: 0786 3823 

Arrow switches right across the panel 

U.K. Distributors 
ITT ELECTRONIC SERVICES 

COMWAY ELECTRONICS LTD. HARLOW -Harlow 26777 
BRACKNELL -Bracknell 24765 SUTTON COLDFIELD -021- 355 4511 

and throughout the world 

LEIGH -Leigh 5211/2/3 
JOHNSTONE, Renfrewshire- COMBINED ELECTRONIC SERVICES LTD. 
Johnstone 23457 CROYDON -01- 686 0505 

Overseas Agents in Arabian Gulf, Belgium, Ceylon, Denmark, East Africa, Eire, Finland, France, Greece, Holland, Hong Kong, India, Israel, Italy, Kuwait, 

Federation of Malaysia, Norway, Philippines, Portugal, Singapore, South Africa, Spain, Sweden, Switzerland, Trinidad and 'Western Germany. 

WW-005 FOR FURTHER DETAILS 



ur two new ranges of 75 ohm TV distribution 
cables are now made on an extrusion line unique in 
Western Europe. 
We're one of the most technologically advanced cable manufacturers, usirg new 
techniques to produce TV distribution cables at a consistently high standard to tolerances 
much closer than previously possible. At very competitive prices. 

The two ranges: 

Aeraxial Semi Air Spaced 
Polyethylene dielectric copper 
taped braided and polythene 
sheathed television distribution 
cables. Five cables in the range, 
with inner conductor sizes from 
1.27 mm to 3.05 mm. 

Solid Polyethylene dielectric 
copper taped and polyethylene 
sheathed television distribution 
cables. Five cables in the range, 
with inner conductor sizes from 
0.73 mm to 3.65 mm. 

Aerialite will specially 
manufacture TV distribution 
cables for any special TV 
application -also, you can 
make use of the Aerialite 
free technical advisory 
service to help you in the 
selection and application of 
distribution cables. 

For further information, send for 
Aerialite's new pJblication 
giving full technical 
specifications of the latest range 
of TV Distribution Cables. 

Aerialite 
Aerialite Cables Limited, 
Castle Works, 
Stalybridge. Cheshire SK15 2BS. 
Telephone: 061 -338 2223 
Cables: Aercables, Stalybridge. 
Telex: 669902 

To Aerialite Cables Limited: 
Please send me your brochure 
entitled Aerialite Television Distribution Cables. 

t 
N A1VI E 

r 

POSITION 

CO VI PANY 

ADDRESS 

'NW -006 FOR FURTHER DETAILS 
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® SM 202 From £395.00 
150 MHz Ultra High Performance 
Universal Counter Timer 
Perhaps the most sophisticated 
counter timer available under 
£1000 - and it costs much less 

than half that! Full eight decade, 
150 MHz, three channel spec. 
with almost every possible plus 
feature. 

® SM 190 From £195.00 
Variable Time Base (Computing) 
Counter Timer. 
For the industrial user. Five or 
optionally six decade display, two 
channels. Total variable time 
base range 1 us to 10 secs. 

Frequency, count (totalize) time 
interval & ratio modes. Stored or 
non -stored display. Ultra low 
cost. 

777807 i . 9 0 

© SM 200 From £175.O!í 
25 MHz Counter Timer 
Six decade, frequency, count, 
Period, time and ratio meter 
having 25 MHz bandwidth and 
two -line stop start at very low 
cost. 

(D SM 201 From £265.00 
100 MHz Universal Counter 
Timer 
Best value general purpose unit 
of 6 decade 100MHz, capability. 
Three channel input with seven 

operational modes. Standard or 
high stability versions. 

SM 209 From £495.00 
500 MHz DIRECT Frequency 
Meter. 

Nine full decade display. Input 
circuit giving 1 Hz resolution 
right up to 500 MHz. Optional 
I.F. subtraction circuit. Ultra 
fast warm up very high stability 
oscillator. 10mV sensitivity. All 
at a fraction of the price you 
would expect. 
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Counter Timers 
a5 

SM 205 From £295.00 
Automatic Universal Counter 
Timer (70 MHz) 

The Automatic one. Completely 
auto -ranging in all frequency & 
time modes. 7 decade display 
with two channel input and 100 
nano -second resolution. Remote 
programming and BCD output as 

standard. High stability reference. 

HIRE For a small charge you can hire any of the instruments shown here, singly or 

hire fee to you. 
You save your capital and space. Yoii beat obsolescence. 

OR as part of a system which we can design for you. 
BUY 

IM 

If you decide later to purchase the equipment, we can refund part of the 

Why not ring our Hire Department for details? 
Included in the range are Transducers, Recorders, Oscilloscopes, 
Digital Voltmeters, Dynamic Analyses, Data Systems, Magnetic Recorders. 

IIc Labs (EMI) Ltd., 

North Feltham Trading Estate, Feltham, Middlesex. Telephone: 01- 890 -1166 Telex: 23995 

Northern Sales Office, Bessell Lane, Stapleford, Nottingham. Telephone: Sandiacre 3255 

A member of the EMI Group of Companies 
International leaders in Electronics, Records and Entertainment 

WW-007 FOR FURTHER DETAILS 
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BIG NEWS FROM BARB &STROUD 

odular lilterì n 9 
ONE MAIN FRAME -MANY OPTIONS 

NOCH PSSS=IITER ( Y CUT.pFF p.p,NZ-tpkNz 

FNEWBNCy 

soöíSEN 
IiIPEO,I. 1 . &,.° .- 

%Nlp .00w. LOyy PAS$ FILTER .+.° 

IN -`------F 10kNt _. . 

C dN=" 

High Pass High Pass /Low Pass 

Low Pass /Low Pass 

Barr & Stroud's new EF3 Electronic Filter System 
means no more compromises when you buy variable 
filters. Now you can get the filter you need today, 
and additional plug -in units tomorrow.-Today -the 
basic main frame and your choice of two modules to 
operate in low -pass, high -pass, band -pass, band -stop, 
band -separate, band -combine or cascade modes. 
Tomorrow -other interchangeable modules to meet 
your newest requirements. The first two modules, 

High Pass /High Pass 

and that's only the start! 

already available, provide filtering with variable cut -offs 
between 0.01 Hz and 10.0kHz, stop -band attenuation 
of 48dB /oct. (96dB /oct. in cascade), and pass -band 
response from dc to 500kHz. GeY full details of 
EF3, the big breakthrough in electronic filtering 
by using the reply card. 
BARR & STROUD LIMITED 
London Office:1 Pall Mall East, London SW1Y 5AU 
Telephone: 01- 930 1 541 Telex: 261877 

WW -008 FOR FURTHER DETAILS 
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ANDERS EANS 

OXFORD LONG SCALE 2500 

ElNow available, long scale meter to 
satisfy budgetary requirements for low 
cost equipment. 

Models CS65 and CS85 with scale lengths 
of 6" and 7.75" 

OEM quantity prices extremely competitive 

50011A upwards, DC or AC rectified 

Shadow -free dial -easy to read scale 

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

Vulcan Moving Iron. 4 
models, 1-5", 1.8", 2.7 ", 
3.7" scales. Voltmeters, 
ammeters and motor 
starting meters. 

1 

Kestrel Clear Front. 7 
models, 1:3"--5.25" 
scales. DC moving coil, 
AC moving coil rectified, 
AC moving iron. 

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

ETERS... 

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

ti 

,WEEAES 

Crescent Long Scale 180 °. 
3 models, 4 ", 5 ", 6.25" 
scales. DC moving coil 
and AC moving coil 
rectified. Clear plastic. 

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

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

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

ANDERS ELECTRONICS LIMITED 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. 

WW_MO FAA VT TIP TUFT/ fIFT A i1 e 





Strictly for the enthusiast. 
Something to get really enthusiastic about. 
Garrard have some really good things to 

show you here. 
And, as you might expect, something 

designed to help you get more lifelike sound 
reproduction- to make life richer for you. 

It's time to take a fresh look at Garrard's 
hi -fi deck range. You'll discover these two 
superb units offering highly refined 
engineering, excellent value, plus important 
features including new belt drive. 

Go to your hi -fi dealer and discover 
how you can get more out of life. 

Zero 100 SB Module 
Automatic single player. One of the 
world's most sophisticated trascription 
turntables, with unique tangential 
tracking arm; pivoting head reduces 
tracking error and consequent harmonic 
distortion. New belt drive system. Record 

counter monitors stylus wear. Magnetic 
bias compensation. Fingerlight tab controls. 

12in, loin and Tin discs can all be played 
with automatic set down of pick -up arm. 

All the best features in the present state of 
the art. Low resonance aluminium -clad base 

with hinged lift off cover. 

and Garrard know a great deal about it. 

A PLESSEY QUALITY PRODUCT 
Garrard, Newcastle Street, Swindon,Wiltshire England SW' IDA. 

AP 86 SB Module 
Automatic single player. Performance 
sets a new standard in medium- priced 
hi -fi, a heavy, machined diecast platter, 
screened 4 -pole synchronous motor, 
and new belt drive, together give 
highest standards in maintaining 
constant speed. Wow and flutter 
typically 0.12% peak, rumble typically 
-63 dB (DIN). Bias compensator 

adjustable to match stylus force - 
separate scales for elliptical and conical 

styli. Fingerlight tab controls. Low 
resonance wood grain finish base with 

hinged/lift off cover. 

WW -010 FOR FURTHER DETAILS 
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Wayne KerrTM30: 
the high -speed circuit tester 
that saves you high-cost time 

The Testmatic TM 30 is, above all things, 
simple. It has been developed for efficient 
circuit -board testing, in the light of operational 
experience with the TM 60. It is designed to be 
worked by people who--whatever other talents 
they may have -need not be qualified electronics 
engineers. In saving time it thereby saves you 
money. 

It will tell the operator where there is a 
defective circuit point, as well as indicating 
whether the value is high or low. And it can 
handle 30 tests -in seconds. 

For more information phone Bognor Regis 
(02433) 25811, or fill in the coupon. 

r 

WAYNE KERR 
a member of the Wilmot Breeden group 

1 
Please send details of the TM 30. 

For the attention of Mr 

Company name ' 
and address ' 

i 
1 

Post to Wayne Kerr , Durban Road, 
Bognor Regis, Sussex P022 9RL. ww -OCT i 

ww -o11 FOR FURTHER DETAILS 
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HEATHKIT 
Catalogue 

r 

The FREE Heathkit Instrumentation Catalogue describes 
the latest Heathkit solid -state oscilloscopes, 120 MHz 
frequency counter with 8 digit readout, 3 i digit multi - 
meter for measuring AC and DC voltage, current and 
resistance with automatic switching for DC polarity, 
Portable FET VOM with 53 ranges on 4 scales, FET /tran- 

FREE 
Heathkit Catalogue 
offers something for everyone. 

Send for your copy today. 

VISIT THE HEATHKIT CENTRES 

LONDON 
233 Tottenham Court Road. 

GLOUCESTER (Factory ît Showroom) 
Bristol Road, Gloucester. 

e 

e 

,+) 

sistor tester, plus many, many more Heathkit test instru- 
ments - all designed for easy assembly and kit -form 
savings. Send today for your FREE Heathkit catalogue, the 
world's largest selection of electronic kits - test, marine, 
amateur radio, b/w television, stereo hi -fi, automotive, home 
appliances, educational and more. 

Please send me the FREE Heathkit catalogue 

Name 

I4 

II J 
Address 

IHeath (Gloucester) Limited 
Department WW/ 10 / 73 
Gloucester GL2 6EE 
Telephone 0452 29451 

WW -012 FOR FURTHER DETAILS 
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The Dymar Lynx. 
A mobile radiotelephone system so special 

we put our own name on it. 

ACTUAL SIZE 

This Lynx has a pedigree. Since 1964 
Dymar has designed and built VHF 
radiotelephones which have borne some 
of the most famous names in the industry. 
Now we have something special. A com- 
plete VHF AM and FM mobile radio- 
telephone system. It cost £100,000 to 
develop. It's different. It's our own. The 
name is Dymar. The brand is Lynx. 
Lynx mobiles come as local control units. 
The entire circuitry, space for options 
and a 5in elliptical speaker in a single 
26.4in3 package. Or as extended control 
types, when the panel unit demands only 
6.75 x 3.5 x 2.3in of dash space and the 
transmitter /receiver vanishes into the 
boot or under a seat. 
Selective calling, if specified, is one of the 
options that gets built -in. 
AM sets - 15/20W RF output standard - 
are Low, Home Office, Air, Mid or High 
band. FM cover Low, Home Office or High 
at a standard 2o/25W. One, six or io 
channel versions are available, with 12.5 
kHz or 25kHz channel spacing. 

Before specifying a VHF mobile, check 
on the rest of the spec. The tough diecast 
aluminium construction; the clever use of 
ICs and FETs; the modular approach to 
sub -assemblies and the accessibility of 
components; the safety padding; the lot. 

It's all in the leaflet Lynx Mobile Com- 
munication, and in a series of Data 
Sheets. Use the Reader Enquiry Service 
today, or write direct to Dymar. 

the name in radiotelephones 

DYMAR ELECTRONICS LIMITED, 
Colonial Way, Radlett Road, Watford, 
Herts. WD2 4LA. Tel: Watford 37321 Telex: 923035. Cables: Dymar Watford. 

WW-013 FOR FURTHER DETAILS 
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MINIMOD 
F1EGi..JLA°f!!C1 ROWER SUP-t-LY 

tulpiiF;L PU 04 
INPUT 210 -250v 80-400 Hz 
OUTPUT 15 -0 - 15 v 200 mA 

MANUFACTURED BY 
GARDNF',RS TRANSFORMERS Ltd. Chistchurch England 

Minimod 
Made in Britain by Gardners... 

First of a new range of all- British miniature 
encapsulated power supplies, the Minimod series 

is designed and manufactured by Gardners to 
provide reliable, regulated power supplies in a 

neat pack designed to plug into your P.C. board. 
Minimod simplifies development or production of 
equipment by providing power where you need it. 

Minimod provides a choice of a standard 
5 volt output (available up to 1 Amp) for digital 
circuits or 12 -0 -12 or 15 -0 -15 volts for 
linear circuits, using a 230 volt input. 
Each unit is fully stabilised with fold back 
current limiting, and in the case of 5 volt units, 
over voltage crowbar is provided . . . 

Ask Gardners to tell you more about Minimod. 
Standard or special models can be supplied. 

Gbarners 
Specialists in Electronic Transformers and Power Supplies 

GARDNERS 
TRANSFORMERS LIMITED 

Gardners Transformers Limited, Christchurch, Hampshire BH23 3PN 
Telephone 02 -015 2284 Telex 41276 Gardners XCH 

r.VW -mid PAP FURTTIFR DETAILS 
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audix 
SOUND SYSTEMS AJD E(.ECTRONICS 

Audix know -how and wide range of 
standard equ prnen :, in:luc iig consoles, 
modules, am :nifiers and ioud;peaker 
systems :omE'ne tc create a highly - 
commerJed sou -id reinfor men: system 
for Lcncon's famot.s theatre- -estaurant. 

Why lot cor tact Audi» 
before ordering your 
new sOL nd system. 

MXT-800 modi_ es 
PA200 pcwe arr:p> 
cardioidpekrs 
16'sonnd zotirn s 
foldback -rimtorc 

MANUFACTURERS Of AUDIX _IMITED STANST_D ESSEX CM24 SHS 
SOUND SYS -EMS AND TELE?I -ONE : BISHOP'S STORTFORD 813132 
ELECTRONICS (4 Ii-as (STD 0279) 

WW-015 FOR FURTHER DETAILS 



Mullard r.f. power modules are the products of a real awareness of the 
designer's problems and a leading position as manufacturers of semiconductors 

and hybrid circuits. We have been working with the major manufacturers 
of mobile radio since its infancy. 

e- 

Modules for Mobile Radio 

The awareness of the designer's problems is 
expressed in the way that these modules 
simplify system design and assembly and 

cope with the severe electrical and physical 
stress associated with mobile radio. 

The Mullard range of u.h.f. modules for 
mobile radio coves the band 380 to 512 
MHz with outputs of 2.5, 7.0 and 17 W. 
The 2.5W module requires an input of 

50mW and provides an input for the other 
two devices. They are compatible and all 
have 50n input and output impedances. 

The modules will withstand load mismatch, 
accept input overdrive and they will remain 
stable even when the supply voltage sinks 

to 10.5V or rises to 16.5V. 
The inch -long devices are completely 

encapsulated and ready for immediate use 
without tuning or trimming. 

To find out more about these time and cost 
saving components please ask for a copy of 

our wallchart and the latest data. 
Photographs by kind permission of New Scotland Yard. 

Mullard Limited, Mullard House, 
Torrington Place, London WC1E 7HD 

Mullard components for communications Ci 
BROADCASTING TELECOMMUNICATIONS RADAR NAVAIDS MILITARY 
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AudioTest Set RTS 2 
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and AuxiliaryTest Unit ATU1 
for professional users 

RTS2 Checks Amplifiers, 
mixers, tape- recorders 

For Frequency Response 
Signal /noise ratio 
Distortion Cross -talk 
Wow &flutter Drift 
Erasure Sensitivity 
Output power Gain 

ATU1 Extends output level and 
measurement sensitivity. 
Provides balanced 
input/output facilities. 
Incorporates weighting 
filters, loading circuits. 
Has built -in speaker 
for monitoring purposes. 

Send for leaflets RTS2 &ATU1 

FERROGRAPH 
A member of the Wilmot Breeden group 

Ferrograph Company Limited Auriema House 442 Bath Road Cippenham Slough Buckinghamshire SL1 6BB Tel: Burnham (062 86) 62511 Telex:847297 

WW-017 FOR FURTHER DETAILS 
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TONE Operated SWITCHING 
in Monolithic Form 

The FX -101 L, FX -501 and FX -601 series of tone 
operated switches are designed for use as tone 
receivers in Remote Control, Alarm, Automation, 
Communications and Telemetry systems. Each device 
incorporates a semiconductor switch which operates 
when a specific input tone frequency is received. A 
choice of Direct Acting, Bistable or Monostable 
switching functions are available according to the 
device type. All frequency discrimination and timing 

circuits are included on -chip and require only the 
addition of simple external RC networks. Tone operating 
frequencies are adjustable between 10Hz and 20kHz 
and the devices incorporate input signal amplifiers for 
operation with low -level sine /square wave input signals. 
Rated for operation over the temperature range -30 C 
to + 85 C, the devices require only a single low current 
8V/ 15V d.c. supply. 
All three devices available from stock. 

To make your experimental breadboarding easy, 
two P. C.B's. are available -C -013 L ( for FX- 101L) and 
C-0151 for F X-501 and FX -6011. They are supplied 
ready drilled and with the positions of all external 
components screen printed Components not included. 

FX-101 L 
DIRECT 
SWtTCH 

TONE BURST } / / - 
FX-501 J 

BI STABLE 
SWITCH 

FX-601 
MONOSTABLE 

SWITCH 

ON 

TONE BURST 

18§/M- 

ON 

ON 

1 

ON 

OFF 

ON 1 

Frequency is 
our business 

CONSUMER 
MICROCIRCUITS LTD. 
Rickstones Road, Witham, Essex 
Telephone Witham 3833 Telex 99382 (Reaction) 

Send for fully detailed Data Sheets and information by circling the reader reply card number. 

WW-018 FOR FURTHER DETAILS 
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1111 tiJifliHhrS 
KEF ELECTRONICS LIMITED 

TOVIL MAIDSTONE ME15 6QP 

Tel 0622 57258 

Reg in England No 702392 

Research based on the premise that loudspeakers could 

be made to reproduce sound more accurately by the 

efficient utilisation of plastics and metal alloys has enabled 

KEF engineers to evolve the current range of chassis 

speakers. 

Results of research on these materials plus spin -off 

from other technologies has enabled KEF to achieve 

precise quality control in production, reliability and accu- 

rate sound reproduction under wide extremes of operating 

conditions. 

Many of the world's leading manufacturers recognise 

these salient points and insist on using KEF drive units 

in their equipment. 

Full details of chassis speakers and dividing networks 

are availiable on request. 

WW -019 FOR FURTHER DETAILS 
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Westinghouse TV 
colour tubes 

guarantee purity 
in both colour 

and black &white 

Today's Westinghouse 
Electric colour tubes, in 
addition to offering recognised 
excellence of colour definition, 
have white field purity...vitally 
important to reception of black 
and white transmission. 

Two 67 cm diagonal versions 
These improved Westinghouse 
tubes are made available in two 
configurations - the standard 
90° and the 10cm shorter pro- 
file wide -neck 1 10° version... 
permitting their compatibility 
to the needs of the larger por- 
tion of European TV set manu- 
facturers. 

Expanded European facilities 
Pacing the growing demand in 
Europe for Westinghouse tubes, 
we have made a permanent 
commitment to fully support 
our customer. With trained 
technical sales personnel in 
major European cities. With 

warehousing and testing facili- 
ties in Kassel, W. Germany and 
Le Mans, France. With a sus- 
taining European oriented R&D 
programme. 

Customer oriented 
I n these ways -compatible pro- 
duct availability- outstanding 
development facilities -local 
technical assistance...Westing - 
house Electric respond to dy- 

The110° 0 A67- 140XTVcolourtubeisl0cm 
shorter in profile than the 90° ® A67 -120X 
...both offer superb colour definition as 
well as white fieVd purity for black £r white. 

WW -020 FOR FURTHER DETAILS 
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namic customer require- 
ments - here in Europe and 

throughout the world. 

Westinghouse Electric S.A. 
1 Curfew Yard, Thames Street 
Windsor Berks. Phone Windsor 
63392. Telex 847069. 

GENEVA FRANKFURT LONDON 
MILAN PARIS STOCKHOLM 

Westinghouse Electric 
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The best pick -up arm in the world 

Whichever way you look at it 

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

WW-021 FOR FURTHER DETAILS 



Wireless World, October 1973 a21 

new! #DCOLPR500 
ELECTRIC DESOLDERING INSTRUMENT 

Removes unwanted solder! 

ALLOW 8500 TO NEAT UP 

FOR ABOUT TWO MINUTES 

DEPRESS BULB Pt ACE BIT 

ON UNWANTED SOLOFP 

AS SOLDER BECOMES 

MOLTEN RELEASE BULB 

TO EJECT OLD SOLDER 

SHARPLY DEPRESSBULB 

RSOO is 
PURPOSE DESIGNED NOT 
AN ADAPTION TO A 

SOLDERING IRON 

NO AIR OR VACUUM LINES 

ONE HAND OPERATION 

ROBUST CONSTRUCTION 

EASY TO USE 

OVERALL DESIGN GIVES 

CLEAR VISION OF WORK 
PIECE 

WELL BALANCED 

TROUBLE FREE 

ALL VOLTAGES AVAILABLE 

Post now to 
"DCCL" 

Removable plug for holder 
cleaning (when cold). 

Clear PTFE tubing. 

Trouble free metal 
e ncased element. 

Interchangeable 
nozzle. 
W W 

Cool strong handle glass filled nylon. 

1--- "A" frame support for idling position. 

ADCOLA PRODUCTS LTD, AOCOLA HOUSE, DEPT. WW7, GAUDEN RO, CLAPHAM SW46LH. s 

REG. No. 442762 V.A.T. No. 235-6153-72 

Please send immediately an R500 De Soldering Instrument 
cheque enclosed for E 7.35 plus 10% V.A.T. (postage paid U.K. only) 

Please send further details 
(Tick appropriate box) 

NAME 

ADDRESS 

=WI - r_ =NW -r_r_ -mal woo ewe 

WW -022 FOR FURTHER DETAILS 
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Telford 
Oscilloscope 
cameras 

Type A modular system with widest range of 

film backs, lenses, viewing systems and adaptors 

to meet virtually all requirements. 

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

More complete details available on request from: 

Telford PRODUCTS LTD. 

.r 

®Reg. Trade Mark. 

WADSWORTH ROAD PERIVALE GREENFORD MIDDX. ENGLAND Telephone:01-998 1011 Telex:935524 /=IMA MEMBER COMPANY oFeeN.IMA INDUSTRIES UMITeD 

WW-023 FOR FURTHER DETAILS 
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Linstead 
Laboratory 
Instruments 

M2B WIDE RANGE MILLI VOLTMETER 
High impedance millivoltmeter with 20 scales total 
measurement range 60 micro -amp a.c. to 400 volts 
d.c. 10 megohm Input with overload protection and 

frequency range of 500 kHz. £35.00 
IL 

7MII 16.. 

WIDE BAND SIGNAL GENERATOR 
Sine -square wave wide band high power signal generator. 

10 Hz- 1 MHz. 0 -6 volts r.m.s.. 2 watts into 5 ohms 
incorporating short circuit protection. £32 .00 ìL7d 

means a good deal 
in electronics 

LinsteadElectronics, Roslyn Works, Roslyn Road, 

London N15 5JB. Telephone: 01 -802 5144 

WW-024 FOR FURTHER DETAILS 
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AMTRON 
kits for the 

Audio 
Enthusiast 

These kits have been selected from AMTRON's 
vast range of electronic kits. Each unit comes 
with all components, instructions, and solder. 

UK187 HI -FI QUADRIC STEREO 
AMPLIFIER 20 +20W. 
The UK187 Hi -Fi Amplifier has an output of 20W per 
channel plus a 'quadric' section feecing two groups of 
speakers, front and rear. 

ÚK175 STEREO PREAMPLIFIER 
WITH TONE CONTROLS 
The UK 175 has been specially developed to be used 
with U K 192 50W per channel stereo amplifier. 

THREE -WAY CROSS OVER 
FILTER 12db /OCTAVE 
The UK800 three -way cross -over fi ter with a 12db/ 
Octave roll off is a true separation tor bass speaker, mic 
range and tweeter units 

THE BIG NAME IN ELECTRONIC KITS 

'IllÏROz rn 
4& 7 CASTLE STREET, HASTINGS, SUSSEX TN34 3DY 

TEL: HASTINGS 2875 
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The Ultimdte Drwsd Little Closer 
How can the qualities of the new 
Gale GS401A be, conveyed ? Not in words, 
certainly. TO assess this new speaker, 
there's nothing for it but t9 go along 
to a dealer. He will tell you first that. 

- i the GS401A carries a seven year guarantee. 
Then, when you've admired the Handsome 
exterior created by Jon Bannenberg in 
matt black and chrome. we suggest you 
use some test equipment. All you have to 
do is take a good pair of eats. This 
dedicate apparatus will tall you that, 
for a speaker only 23'h x 13 x 10% inches, 
the GS401A combines an unusually high 
power handling with breathtaking deity. 

You will also need a favourite record. 
Preferably the one you use to impress 
your friends with the quality of your 
existing equipment. The one with 
prominent percussion and a wide dynamic 
range. We have only one serious anxiety. 
With the GS401A being the breakthrough 
it is. we worry that you simply won't 
believe the evidence of your ears. 
At the time of going to press, the 
Gale G.5401A can be seen at the 
following franchised dealers only. 

Audio T 190 West End Lane London NW6 
Design Audio 36 Marylebone High Street London Wl 
Grahams 86 -88 Pentonville Road London N'l 
-lampstead Higf,i Fidelity 91 Heath Street London NW3 
Thomas Heinit: 35 Moscow Road London W2 
Henry's Radio 354 -356 Edgware Road London W2 
R.E.W. Audio Visual Co 146 Charing Cross Road London WC2 
R.E.W. Audio Visual Co 266 -268 Upper Tooting Road SW17 
Studio 99 81 Fairfax Road London NW6 
Audio T - Cambridge 172 -174 Mill Road Cambridge 

f the nearest of these is out of reach, 
write for literature to 
:ale Electronics & Design Limited 
39 Upper Brook Street London W1 Y 1 PE 

WW-025 FOR FURTHER DETAILS 
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ve grew up with the TV industry. 
So we're pretty good 

it meeting its requirements. 
Mullard Blackburn have been 

anticipating and meeting the 
demand for TV components for 
many years. Their capacity has 
grown with the industry. Valves, 
capacitors, delay lines; by the 
million. Each and every one to 
the stringent specifications laid 
down for Mullard quality 
components. Even today TV first 

equipment uses some 9 million 
valves a year and Mullard 
Blackburn produce 7 million of 

them. Famous valves like the 
PL504 output pentode and the 
PCL84 triode -pentode. 

And millions of capacitors. 
Like the flat metallised -film 

C280; still increasing in 

popularity because of its 

excellent CV /volume ratio. (The 

hundred- millionth metallised film 

capacitor came off the line last 
year.) And, at the rate of a 
million per week, Mullard's 
efficient small and miniature 
electrolytic ranges with their 
many applications. 

Blackburn make thousands of 
delay lines every week (including 

the latest and smallest DL50). 
Increasing automation means 
that this output is being stepped 
up considerably ... 

Blackburn's job is to carry 
on in top gear. Helping the 
British TV industry to produce 
the best sets in the world, and 
to increase the already 
imposing export performance 
of Mullard Limited. 

Mullord 

M5 
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Two big 
advances in quality 

COMMERCIAL 
SOUND SYSTEMS 

Welcome the new range of SNS PA 
Mixer- Amplifiers. New? They're all of that. 
A new flexibility, new features which 
incorporate 12W. or 40W. RMS output and 
the latest integrated circuits used throughout . 
the pre -amplifier stage - in fact a new kind of 
finesse in medium power Commercial 
Sound Systems. 

Link them to another big new range - 
SNS column and cabinet speakers.That's a 
seven league step forward! Put each range 
together or use them apart. Quality marks 
them both. Performance singles them out. 
Where else could they come from but SNS? 

Of course, you need a trial to feel as 
confident about them as we do. Call your SNS 
representative soon. 

SNS Communications Ltd., 851 Ringwood Road, 
Bournemouth BH11 8LN.Tel: Northbourne (02016) 5331 

WW -027 FOR FURTHER DETAILS 
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Magnetic 
shielding 
TELCON offers these simple answers 
Standard shields 
Telcon Metals offer an extensive standard range of 
high efficiency Mumetal shields, which fit most 
cathode ray, photo multiplier and radar tubes, 
together with a selection of boxes and cans for 
microphones pick -ups, transistors and transformers. 
These are normally supplied stove enamelled in 
hammer grey externally and matt black internally. 
Other finishes can be supplied by arrangement. 

Fabricated shields 
Telcon Metals offer complete facilities for fabricating 
special shields in Mumetal and composite shields in 
Mumetal /Radiometal to customers' individual re- 
quirements. All Telcon shields are made to close 
tolerances and have excellent finish and appearance. 
For the highest efficiency and extra close fitting 
tolerances, the 'Telform' technique is recommended. 
These shields can be produced in complex shapes 
with a minimum of welded seams and very close 
uniformity throughout batches. A comprehensive 
design /advice service is available to assist all customers. 

'Telshield' wrap around foil 
'Telshield' is an easy to use, ferromagnetic shielding 
foil, which can be cut with scissors, wound into 
cylinders, cones, etc., and fixed with adhesive tape, 
clips or spot welds, to provide a permanent efficient 
shield. It is economical to use, especially for 
research, development and short-run applications 
which do not merit the tooling involved in the 
production of fully fabricated shields. 'Telshield' 
is suppliedin a standard thickness of 0.05 mm. in 
widths of 150, 50 and 25 mm in convenient packs 
costing approximately £5. Other thicknesses and 
widths are available by arrangement. 

Telcon Metals Ltd 
Manor Royal, Crawley, Sussex 
Crawley: 28800 

WW-028 FOR FURTHER DETAn_c 



Wireless World, October 1973 

Accurate and direct 
measurement of speed without 

coupling to moving parts 

fRAHM 
resonant reed TACHOMETERS 
for hand use or permanent mounting 
Ranges and combinations of ranges from 900 to 100,000 r.p.m. 

Descriptive Literature on Frahm Resonant Reed Tachometers and 
Frequency Meters available from the sole U.K. Distributors. Manufacture 
and Distribution of Electrical Measuring Instruments and Electronic 
Equipment. The largest stocks in the U.K. for off -the -shelf delivery. 

Anders means meters 
RIMERS ELE[TROI1 S LIMITED 

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

WW-029 FOR FURTHER DETAILS 

PRODUCTION TESTING 

DEVELOPMENT 

SERVICING 

EDUCATION 

V v v V V V V V 

POWER UNITS 
NOW AVAILABLE WITH 3 
VARIABLE OUTPUTS 

Type VRU /30/25 - £158.80 

Input 200 -250V. 50Hz 
or 100 -120V. 60Hz to order 

Output 1 :0 -30V. 25A. D.C. 
Output 2:0 -70V. 10a. A.C. 

Output 3:0 -250V. 4A. A.C. 

Other units are also available 
with outputs of: 

0 -60V 12A. 
0 -120V 6A. 

0 -240V 3A. 

ALL CONTINUOUSLY 

VARIABLE 

SEND FOR FURTHER DETAILS 
OF THESE VERSATILE UNITS TO 

LIMITED, BROWELLS LANE, 

FELTHAM,TW13 7EN, MIDDLESEX. 

TELEPHONE 01 8904242 

WW-030 FOR FURTHER DETAILS 
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FORME 
BOOK. 

WRTE F CHANGE 
THAI CAN 

Y 
FUTURE 

'YOUR WHOLE 
The B.I.E.T. guide to success 

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

IIIIIMIICUT OUT THIS COUPON =M 11111 

CHOOSE NEW FUTURE NOW! El 

1 I 
e 

1 
I 
I 

1 

1 
1 

I 

i 
1 

1 
I 
1 

Tick or state subject of interest. Post to address below. 
MECHANICAL Work Study 
A.M.S.E.(Mech) Works 
C & G Eng. Crafts. Management 
C & G Fabrication DRAUGHTSMAN - Diesel Eng. 

SHIP Inst. Eng. & Tech. 
A MI.E A.M.I.E.D. Inst. Motor Ind. 
Electrical Maintenance Eng. 
Drau g htsmanship Mechanical Eng. 

Gen. Sheet Metal Work D Draughtsmanship 
ELECTRICAL b Jig & Tool Design 

ELECTRONIC 
Technical Drawing 

A.M.S.E. (Elec.) RADIO & TELE- 

C & G Elec. Eng. COMMUNICATIONS 
C & G Elec. Inst. C & G Radio /TV/ 
C & G Elec. Tech. Electronics 
Computer Elec. C & G Telecomm. 
Electronic Eng. Technicians 
Electrical Eng. Prac. Radio & Elec. 
Install. & Wiring (with kit) 
MANAGEMENTS Radio Amateurs 
PRODUCTION Exam. 

ComputerProg. Radio Servicing & 

Electronic Data 
Repairs 

Processing 
Transistor Course 

Estimating TV Main & Serv. 

Foremanship d AUTO S AERO 
Inst. Cost & Man. Aero Eng. 

Accountants A.M.I.M.I. 
Inst. Marketing A.E.C. Cert. 
Management Auto Engineering 
Motor Trade Man. Auto Repair 
Network Planning IS C & G Auto Eng. 
Personnel Man. Garage 
Production Eng. Management 
Quality Control MAA/IMIDiploma 
Salesmanship p Motor Vehicle 
Storekeeping Mechanics 

Coaching for many ma¡or exams. including C R G and also 
ONC /HNC 

CONSTRUCTIONAL 
A.M.S.E. (Civil) 
Architecture 
Building L 
Carpentry & Joinery 
Civil& Municipal Eng. 
Constructional Eng. 
Construction 
Surveyors Institute C 
Council Eng. 
Health Eng. f1 
Hydraulics V 
Inst. of Builders [I 
Inst. Clerk of Works 
Inst. Works & 

Highway Supers. 
Painting & 

Decorating 
Structural Eng. 
Surveying 

GENERAL 
Agricultural Eng. 
Council of Eng. Inst. 
General Education 
Pratt. 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 

SEND FOR 
YOUR FREE 
BOOK NOW! 
BRITISH INSTITUTE 

OF ENGINEERING 

TECHNOLOGY 

sfanre in 

I 
LB I ETj DEPT. awwc ALDERMASTON COURT, READING RG7 4PF I 

QL IBWWC9 

111 

I NAME.._ .- 
BLOCK CAPITALS PLEASE 
ADDRESS 

OTHERSUBJECTS ......._..._.._......_.._.._......_ ............._...._.............. .......___..._.__..........._.. ....AGE......_................. 

Accredited by the Council for the Accreditation of Correspondence Colleges. !..- ...NIMMO -- --- -J 
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transformers 
mains, audio, microphone, ferrite core 
and other wound components 

A wide range of transformers 
manufactured to customers 
individual requirements. 

Prompt Prototype 
Service available 

MICROPHONE 
TRANSFORMER IN 
MUMETAL CAN 

TRANSFORMER WITH 
TWO HOLE CLAMP AND 

SOLDER TAG CONNECTIONS 

TRANSFORMER 
WITH UNIVERSAL 

END FRAMES AND 
TURRET LUG CONNECTIONS 

Drake Transformers Limited 
Telephone: Ken -el Lane, 
Billericay 51155 Billericay, Essex. 

WW -031 FOR FURTHER DETAILS 

Everything 
you asked 
for in a 
VOM 

for only 
£2600 

complete with test leads, 
batteries and spare fuse. 

WW-032 FOR FURTHER DETAILS 

The new RCA WV 529A 
"Service Special" VOM 
features: 

Taut -band meter movement with 
mirror scale for accuracy. Diode 
protected against burnout. 

High- impact plastic case with 
recessed panel for rugged handling. 

Measures up to 5.000 volts DC 
without add -on accessories to meet 
a broader range of servicing needs. 

Input polarity reversal switch for DC 
voltage and current measurements. 
Also reverses battery polarity in 
ohms function - aids in solid -state 
servicing. 

Fuse -mounted on front panel for 
easy access - protects ohms 
circuits. 

3- colour coded panel and meter 
face for faster indentification. 

Convenient 3 -to -1 -step ranges 
(VTVM- type). 

One year guarantee. 
Try the new RCA WV -529A today and 
see for yourself why we believe it 
offers the best price /performance 
combination on the market. For more 
information on this and other 
electronic instruments in the range 
contact 
RCA Limited 
Sunbury-on- Thames. Middlesex. 
England. 
Tel: Sunbury -on- Thames 85511 

RCR 
Electronic 
Components 
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Reach 
for the 
facts 
The facts are never very far away when you've got the 
latest Hi -Fi Year Book. Because it tells you everything 
you need to know about the Hi -Fi equipmenton the 
market - what it does, what it costs, who makes it and 
where to buy it. It's packed with all the information you 
need to arrive at wise buying decisions - and it will save 
you money and time. The 1974 edition is completely 
updated, with extra pages and hundreds of new 
illustrations and specifications. And there is a host of 
absorbing articles on the latest Hi -Fi developments. 
Order your copy right away. 

SPECIAL 
PRE -PUBLICATION PRICE 
(effective until November 1) 
£1.50 inclusive 

Hi -Fi Year 
BOOk 
1974 
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I Company registered in England No. 677128 I Regd. Office: Dorset House, Stamford Street, London SE1 9LU WW 

ORDER FORM 1 

To: Room 15, Dorset House, Stamford Street, 
London SE1 9LU 
Please send me copy(ies) of Hi -Fi Year Book 1974 
at £1.50 per copy inclusive. 
I enclose cheque /p.o. value £ payable to IPC 1 
Business Press Ltd. 1 

Signature Date 1 
1 
1 

1 
1 

Name 
(please print) 
Address 

1 
1 

Illummummemmrnmmill 
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THE MINITEST 
IS PREFERRED 
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 
plastic cover with pressed steel case. 
Controls are simple and easy to use. 
Second, the range. The Minitest 
measures a.c. and d.c. voltages d.c. 
current and resistance over 20 ranges 
to a sensitivity of 20,000 and 2,000 
ohms per volt d.c. and a.c. respectively. 
Third, high voltage probes. These 
extend the range to 25 or 30kV d.c. 

Little wonder the Minitest is preferred! 

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

s8e 
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TT21, 
THE TUBE 

THAT GOES ON. 
You could 

design yourself a 
reputation around 
this M -OV tube . 

It's the best 
beam tetrode you 
can buy. 

Offers lowest 
possible cost per watt. 

Communications 
transmitters all over the 
world depend - and go on 
depending - on the famous 
M -OV TT21. 

For more details, just ask us. 

EEV AND M-0V KNOW HOW. 
THE M -O VALVE CO LTD, Hammersmith, London, England 57P. Tel: 01- 603 3431. Telex: 23435. Grams: Thermionic London. 

WW -034 FOR FURTHER DETAILS 
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METER PROBLEMS? 

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

Full Information from: 

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

WW -036 FOR FURTHER DETAILS 

Transducer and Recorder 

amplifiers andsystems 

reliable high performance & practical controls 
individually powered modules -mains or dc 

option single cases and up to 17 modules 
in standard 19 " crates small size -low weight 

-realistic prices. 

ELECTRONIC V I )j LABORATORIES 
LIMITED 

16 Oakham Court Preston PR1 3XP 
Telephone 0772 57560 

WW -037 FOR FURTHER DETAILS 
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Eddystone 
DIECAST BOXES 

WORLD -WIDE AVAILABILITY 
Diecast in aluminium alloy, BS 1490 LM2 

SIX SIZES 

Cat. No.. 7969P- 
(Illustrated) 

Cat. No. 7134P- 

Cat. No. 6908P 

Cat. No. 6827 P- 

Cat. No. 6357 P- 

Cat. No. 7970P- 

38x12x17;32in 
92.1 x 38.1 x 31 mm 

48x28x17/32in 
111.1 x60.3x31mm 

411,6X 311,16x 27 32in 
119.1 x 93.6 x 56.4mm 

725 64X445 64X2' 32 in 
187.3x119.1.x56.4mm 

725 64 X 445.64 x 37 32 in 
187.3 x 119.1 x 81.8mm 

78x78x22'!32in 
187.3 x 187.3 x 67.5mm 

(Nominal outside dimensions) 

Rugged. Corrosion resistant. 
Self adhesive plastic strip available for 
mounting PCB's internally. 
Easily Machined. Good Surface Finish. 

Illustrated brochure and information on your local 
Distributor from: 

Eddystone Radio Limited 
Alvechurch Road, Birmingham B31 3PP, England 
Telephone : 021 -475 2231. Telex : 337081 

A Member of Marconi Communication Systems Limited LTD /ED103 

WW-038 FOR FURTHER DETAILS 
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Discon 
gives you the 

slimmest possible 
chance of failure. 

When you use Jackson 'Discon' Trimmers 
you're using the slimmest trimmers on the 
market. With a maximum thickness of only 
2.8mm, capacitance ranges up to 40pF, a 

Discon miniature ceramic dielectric trimmer 
capacitor is space saving, with a high 
capacitance per unit of volume. 

With Jackson you know you're using tried 
and tested components that will give perfect 
reliability over a long life. And you can have 
components custom made to suit your 
individual requirements. 

With skilled personnel and modern 
equipment backed by 45 years of technical 
know -how, we are your guarantee of a 

reliable product. 

Catalogue No. 10,000 

Write for fully illustrated catalogue: 

JACKSON BROTHERS 
(LONDON) LIMITED 

KINGSWAY, WADDON, CROYDON CR9 4DG. 
TEL: 01 -681 2754/7. TELEX: 946849. 
U.S. OFFICE: M. SWEDGAL 
258 BROADWAY, NEW YORK, N.Y. 10007. 

WW-039 FOR FURTHER DETAILS 
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Celestion Loudspeaker Engineering 
advances the state of the art to a 

new plateau. 

Ditton 66 
Studio Monitor 

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

drive unit. 4.) A.B.R. 
ensures controlled buss 

i down to 16Hz. 
5.) Precision crossover for 
perfect system integration. 

A new Loudspeaker of advanced design suitable for studio 
use and for home installations of the highest quality. 
UNITS: HF 2000 (dome 'pressure' type) MF 500 tMid -range 
Dome 'pressure' type) Ultra linear 12- bass driver and 12" 
ABS. The crossover has resulted from considerable re- 
search and crossover points are at 500 Hz and 5000 Hz 80 
Watts Maximum, 4 -8 ohm. This monitor loudspeaker system 
has an exceptionally wide and flat f-equency response. 
Very low order harnonic and inter -modulation distortion. 
Precise response to transients. Beautifully maintained polar 
resoonse ensures absence of unwanted directional effects 
and provides a highly satisfactory stereo image throughout 
the listening area. Matched pairs. 
SIZE 40 X 15 x I l l Natural Teak or Walnut Cab net 

Celestion 
Loudspeakers for the Perfectionist 

ROLA CELESTION LTD. 
DITTON WORKS, FOXHALL ROAD, IPSWCH, SUFFOLK IP3 8JP 

WW -040 FOR FURTHER DETAILS 



Wireless World, October 1973 a33 

Total capability in soldering 

ETC /I Electrontcally 
Temperature Controlled 

System 

LITESOLD High Quality 
Soldering Irons, 

10w to 60w 

CONQUEROR 
Lightweight Iron and 

spring stand 

ADAMIN 
Ultra Miniature Irons 

15w and 18w 

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

(fits ETC /I and CONQUEROR) 

De- Soldering Aids De- Soldering Braid / Tweezers 

Suction 
De- Soldering 
Attachment 

(fits ETC /I and CONQUEROR) 

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

LIGHT SOLDERING DEVELOPMENTS LTD 
28 SYDENHAM ROAD, CROYDON CR9 2LL Tel: 01-688 8589 & 4559 

WW -041 FOR FURTHER DETAILS 
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for 
you, 
the 

reward 

DM 70 

Wireless World, October 1973 

D5 

ìDM2 

DM4 

for us, the award 
To B & W Electronics 

the Queen's Award to Industry 
for outstanding export achievement 

B&W electronics Meadow Road Worthing BN11 2RX Telephone (0903) 205611 

WW -042 FOR FURTHER DETAILS 
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Rohde & Schwarz offer 

A fully transistorized SIGNAL G E N E R ATO R 

of high output power, with facilities for 

swept- frequency and programmed operation 

The newest signal generator from the Rohde & Schwarz range, the 
SMLU uses the latest solid state techniques to give finest performance 
combined with ruggedness and ease of use. Frequency coverage 
25 MHz to 1000 MHz, output powers up to 2 watts with ALC and 
calibrated attenuation. Sweepable or fully programmable using a single 
15 bit DTL/TrL Compatible BCD word. 

This generator is especially suitable for measurements: 
on power stages, frequency multipliers and power transistors 
of antenna directional patterns and impedances without stray 

field effects 
of receiver overload capacity 
of electromagnetic compatibility (RFI, EMC) 
of intermodulation and crossmodulation at high levels 
on attenuators and filters with high stop -band attenuation 
of the attenuation, reflection coefficient and transfer impedance 

of cables for feeding impedance meters 
and for direct operation as well as in conjunction with Automatic 

Test Systems 

Please request our Technical Publication R26753 for a description 
of intermodulation and crossmodulation measurements with this 
unit. 

25 to 1000 MHz 

Impedance and Transmission Measurements on Active Four -terminal Networks 
The following diagram shows the SMLU used as a high-power signal generator in a test setup for determining the impedance and transmission 
characteristic of power semiconductors such as transistors and varactors with a high driving level. A standing -wave detector in conjunction 
with Selective Microvoltmeter USU 1 is used for measuring the input impedance. Power matching of the output is carried out with two 
adjustable 'shorts. After removing the test item, the same setup can be employed for measuring the terminating impedance as a conjugate 
complex value of the transistor output impedance. 

SMLU 

0 0 
ó 

1\1 

SeItcnve 
Mlcrovoltmetes 

USU 1 

For full details and specifications apply to: 

AVELEY ELECTRIC LTD. 

Stnnch ISI-wave detector 

Roebuck Road, Tel: 01 -397 8771 
Chessington, Surrey Telex: Avel London 928479 

ó I A 4 I 

e 
20 dB Power 

I O Meter 

} 
NRS 

1 Adustable shorts 

An excellent corn 
Selective Microvolts. 
tuneable 30 MHz to 1 

with APC. Frequency 
is 20 to 130 dB (NV). Inte, 

WW-043 FOR FURTHER DETAILS 
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JAMIES SCOTT CUT 

L 
F.M. ELECTRONICS ALIGNMENT UNITS ¡il 

TIME & COST ; 
This is a companion unit to the DR Alignment Unit and is 
used to align the record and reproduce electronics of F.M. 
recording channels of multi -channel instrumentation tape 
recorders conforming to the I. R.I.G. Intermediate and low 
band requirements. 

The two main functions in an F.M. recording system which 
require periodical checking are: 

(a) The accuracy and linearity of the Record 
Modulator. 

(b) The accuracy and linearity of the 
Reproduce Demodulator. 

The F.M. Alignment unit checks both these 
functions by the use of a standard voltage and a 

range of standard frequencies corresponding to 
the tape speed carrier centre frequencies and 
the ± 40% deviation frequencies for each 
recording speed. 

JAMES SCOTT (ELECTRONIC ENGINEERING) LTD. Camtyne Industrial Estate Glasgow E2 TeI.041.7784206 

WW -044 FOR FURTHER DETAILS 

SHEET METAL FOLDING MACHINES 

BENCH MODEL 
36" X 18 gauge capacity £35.00 carr. 75p 
24" X 16 gauge capacity £32.00 carr. 75p 
Also the well -known vice model of 
36" X 18 gauge capacity C17.00 carr. 50p 
24" X 18 gauge capacity £12.00 carr. 38p 
18" x 16 gauge capacity £12.00 corr. 38p 
Add TO VAT w total price of machine and carriage 

Forms channels and angles 
down to 45 degrees which 
can be flattened to give safe 
edge. Depth of fold accord- 
ing to height of bench. 

One year's guarantee. 
Money back if not satisfied. 

Send for details: 

A. B. PARKER 
FOLDING MACHINE WORKS, 
UPPER GEORGE STREET, 
HECKMONDWIKE, YORKS. 

Telephone 3997 

WW -045 FOR FURTHER DETAILS 

5 
THE JAMES SCOTT 
ELECTRICAL GROUP 

--gym+ 
MODEL 
U -50DX 

Please write for 

£41411' 
TE 

UII. M 

STERS 
USED THROUGHOUT THE WORLD SANWA.S 
EXPERIENCE OF 30 YEARS ENSURES ACCURACY. 
RELIABILITY, VERSATILITY. UNSURPASSED TESTER 
PERFORMANCE COMES WITH EVERY SANWA 6 Months' Guarantee Excellent Repair Service 
MODEL P2B 
MODEL JPSD 
MODEL 360YTR 
MODEL U50DX 
MODEL A303TRD 
MODEL K30 THD 
MODEL F8OTRD 

£6.67 MODEL AT45 £21.52 
£8.00 MODEL 380CE E21.85 

£11.30 MODEL N101 £25.41 
£11.43 MODEL 460ED £29.72 
E15.04 MODEL EM800 £72.79 
E17.21 MODEL R1000CB E75.27 
E18.73 THESE PRICES ARE SUBJECT 

TO AN ADDITIONAL CHARGE OF 10% FOR V.A.T. 
Cases extra. available for most meters, but not sold separately. 

illustrated leaflet of these and other specialised Sanwa meters 
SOLE IMPORTERS IN U.K. 

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

Tel:01 -546 4585 
WW -046 FOR FURTHER DETAILS 

V 

CONTRACTORS TO H.M. GOVT. P.O. APPROVED 

R E PAI RS OF ELECTRICAL 
MEASURING 

7 -14 DAYS SERVICE INSTRUMENTS 
Industrial and Precision Grade 

TO SOLVE YOUR INSTRUMENT PROBLEMS 
CONTACT 

LEDON INSTRUMENTS LTD. 
76 -78 DEPTFORD HIGH STREET, GLADSTONE WORKS, GLADSTONE ROAD, 
LONDON, SE8. TEL: 01 -692 2689 u FOLKESTONE, KENT. TEL: (STD) 0303 57555 

STOCKISTS 
ALSO SUPPLIERS OF GEC 

RISSO AND OTHER 

MULTI -RANGE TEST SETS 

WW -047 FOR FURTHER DETAILS 
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INTERFACE 73 
The Texas Instruments Technical Seminar 
will be at 

Bristol ist October 
Edinburgh 2nd and 3rd October 

In direct response to last years highly 
successful Seminar, Texas Instruments take 

pleasure in announcing INTERFACE 73. And 

what an "Even- better -than -last- time" show it 
will be. This year we offer an even more 

sophisticated visual presentation and a totally 
new broader based programme, as presented 
earlier this year at London's Talk of the Town. 

Texas Instruments are continually reviewing 

their Seminars. All material is updated month - 
by -month to keep pace with advances in the 

rapidly developing semiconductor technologies. 
Their acknowledged expertise in this field 
ensures a sophisticated presentation and the 

calibre of speakers guarantees the depth and 

authority of lectures. 

Every Interface 73 Delegate will receive: 

Semiconductor Circuit Design Vol. 2 

(value £5), The new TTL Data Book (value £2); 

a comprehensive Data Package containing 
information on the subjects discussed. 

PLUS OF COURSE A SUPERB 3 COURSE 

LUNCH. 

Please return the order form below to 

Mrs Gina Penman Texas Instruments Limited 

Seminar Centre MS21 Manton Lane 

Bedford MK41 7PA 

Telephone: Bedford 67466 

Surname 

1111 
Initials 

IIIIII111;[121 
4 NO 

1111 
Company 

1111111111_1111111111115 
Address 

1111II111111111111 111131, 
Office Use 

76 I 8o 

Town /County 

51 

e%+ff r , 
,-,z 

ice 
Use 

52 53 

., 
:: 

Lenclose Cheque /M.O. /P.O. to the value 

ORDER FORM 
Please complete using block capitals 
only and one letter to each box 

Bristol 1 st October 
Edinburgh 2nd October 

3rd October 

Indicate number of tickets required in 

appropriate box 

TICKET PRICE £10 including 91 p VAT 

or Please invoice my Company - the order number Is 

WW -048 FOR FURTHER DETAILS 
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THE HIGHEST PERFORMANCE DIGITAL FREQUENCY COUNTERS 

AT THE PRICE IN THE WORLD EVERYBODY BUYS THEM 

PORTABLE VHF TRANSCEIR 
wawa,. +..+.M.rrl. +.nr ',Tow 

TO-Crrt')M 

(I5O111Hz,1V11') 

FEATURES: 
Three oa r3tog frequencies in any 2Mh= segment of the 

L2 -172 MHz ra tige may be seimted A monaliri c HCM filter produced by our own crTtal dr-i- 
sbn is usac in the IF ampii=èr. Performan:e erd selectivity 

in the sr-4g e superhesrodyne set art excellent. A light Emi-tirig diode is us. i to indicate the tray sr-it output 
level anc cmd ticn of the battery. This approach inprcves 
reliability eue allows checks under poor li_hting =nditiors. 
Use of 3 p3srttor eliminates the troublesome 'use and al- 

ley ares maintea3nce requirerrii.iits 

EXPORT DEPAR-FNT 
TOYO BUILDING NC E 1:--- 20 -INGUUMAF 

TOYOrY1 SHIBUYAKU TCtr,O -JOAN 

lOK OOMMUNICATIC CABLE E%POR14YOC.3PTT.3<YO 

E OI.I.NENT CO .. LTD. 
TEL 1031406.33.`! 
TELEX 0 247700' 

WW -049 FOR FURTHER DETAILS 

301 5 DIGIT 32 MHz 

STABILITY 3 parts in 108 
SENSITIVITY 50mV 

401 6 DIGIT, 32 MHz, 

STABILITY 1 part in 108 

SENSITIVITY 10mV 

501 8 DIGIT, 32 MHz, 

STABILITY 3 parts in 108 

(crystal oven) 

SENSITIVITY 10mV 

701 8 DIGIT, 50 MHz, 

STABILITY 3 parts in 108 

SENSITIVITY 10mV 

801A 8 DIGIT, 300 MHz. 
STABILITY 3 parts in 108 
SENSITIVITY 10mV 

£15 

£110 

£160 

£110 

£260 
PRICES EXCLUSIVE OF VAT 

ELECTRONIC START /STOP version PLUS £10 
MEMORY version PLUS £25 

DIRECTLY COUPLED INPUT AND SPECIALS TO ORDER 
Write for illustrated leaflet. 

Supplied to and acclaimed by professional engineers everywhere 
who have purchased our electronic instruments for the past 10 years. 
Norwegian Agent: ELECTRO- TRADE, TRONDHEIM, NORWAY. 

Australian Agent: ANELCO ELECTRONICS SOUTH AUSTRALIA 5049 

1;i141 
RCS ELECTRONICS, NATIONAL WORKS, 

BATH ROAD, HOUNSLOW, MIDDX.TW4 7EE 
Telephone: 01 -572 0933/4 

WW-050 FOR FURTHER DETAILS 

CONVERTERS 
British Made 

VOLTAGE to FREQUENCY CONVERTERS 
15VF -1 Wide frequency range, floating output, input neg. 
15VF -2 pos. input accuracy 0.01 %to 0.05 %. 
15VF -5 Audio range 0.01 %, general purpose. 
1 5VF-6 Low cost, general purpose. 
15VF -8 High speed. 

FREQUENCY to VOLTAGE CONVERTERS 
15FV -3 Wide frequency range 0.02% to 0.05 %. 
15FV -4 Audio range. general purpose. 
15FV -4a 0 -500 Hz .2% accuracy. 
15FV -7 .1 %to 10 Hz. 

TIME to VOLTAGE CONVERTER 
151-V -7 Measures voltage free contact closure. 

PERIOD to VOLTAGE CONVERTER 
15PV -7 Measures interpulse periods. 

AUXILIARY MODULES 
TELEMETRY AMPLIFIERS Line transmission. 
CLOCK MODULES Accurate pulses. 

ancom limited devonshire street cheltenham 53861 
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