
Homodyne receiver 

Total communications 

Australia .A certa New Zealand 65 cen s 

Belgium F. 41.50 tigeria 55k 
Canada Os cents Morway Kr. f_50 inkl Mo 
Denmark Kr. 0.00 Rhodesia 70 senta 
Finland F rk. 3.00 South Africa 65 cents 
Get Dm. 3.50 Spain Ptas.' 5.00 
Mo `DN. 7.25 Swedt moms ink mos 
bra SO f.30 
Itat Malate 2.30 



The 
Go -Go 
Modulation 
Meter. 
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Meet the masterly modulation 
meter that goes wherever you go: 

M.I.'s f.m. /a.m. TF 2303. 
Portable, compact, light to carry in 

its special case with compartment for 
accessories, it operates both on 
mains and on re- chargeable batteries 
for time -saving, trouble- saving 
mobile radio testing in the field. 

The TF 2303 measures f.m. 
deviation in three ranges from 
1.5 kHz to 15 kHz at carrier 
frequencies up to 520 MHz, the 
expanded lower range being 
particularly useful for measuring 
narrow band performance. It has 
`locked on' frequency control as a 
further advantage. And it is 
substantially protected against 
overload damage. All this ... and 
splendid value too! 

WW -001 FOR FURTHER DETAILS 

And to make this helpful instrument 
even more helpful - and to provide 
easy connection to transmitters - 
there's the most comprehensive 
range of accessories; a de- emphasis 
unit, a 12 -watt termination, one -watt 
and twenty -watt 20dB attenuators, 
a `signal sniffer', and an r.f. fuse. 

No doubt about it: M.l.'s TF 2303 
is just what you need where the 
action is - either at your bench or 
out and about here, there, and 
everywhere. So get going with it just 
as soon as you can! 

The full facts are yours for the 
asking from: 

mi 
MARCONI INSTRUMENTS LTD., 
Longacres, St. Albans, Herts. AL4 OJN, 
England. 
Telephone: St. Albans 59292. Telex: 23350. 
A GEC - Marconi Electronics Company. 



I 
Send for literature covering our full range of portable instruments. 

`LEVELL ELECTRONICS LTD. ele :01 4495028/4408686 
erts.EN55SD 
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LOW COST VOLTMETERS 

LEVELL 
Visit us at the 

Bristol Electronics Instruments Exhibition, 
September 25th -27th, 

and the 
Manchester Electronic Instruments Exhibition, 

October 2nd -4th. 

PORTABLE INSTRUMENTS 

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

These highly accurate instruments incorporate many use- 
ful features, including long battery life. All A type models 
have 34" scale meters, and case sizes 5" x 7 "x 5 ". B types 
have 5" mirror scale meters and case sizes 7" x 10" x 6 ". 

A.C. MICROVOLTMETERS 
VOLTAGE & db RANGES: 15µV, 50µV, 150µV ... 500V f.s.d. 
Acc. ± 1% ± 1% f.s.d. ± 1 pV at 1 kHz. 100, - 90 ... + 50dB, 
scale - 20dB /+ 6dB rel. to 1 mW /6000. 
RESPONSE: ± 3dB from 1 Hz to 3MHz, ± 0.3dB 
from 4Hz to 1 M Hz above 5000/. Type TM3B can be 
set to a restricted B.W. of 10Hz to 10 kHz or 100 kHz. 
INPUT IMPEDANCE: Above50mV : > 4.3Mí < 20pf. 
On 501.1V to 50mV : > 5M 0 < 50pf. 
AMPLIFIER OUTPUT: 1 50mV at f.s.d. 

£49 TM3A £63 TM3B 

D.C. MICROVOLTMETERS 
VOLTAGE RANGES: 30 pV, 1000 /,300pV ... 300V. 
Acc. ± 1%, ± 2% f.s.d., ± 1 pV. CZ scale. 
CURRENT RANGES: 30 pA, 100 pA, 300 pA, 300 mA. 
Acc. ± 2 %, ± 2% f.s.d., ± 2 pA. CZ scale. 
LOGARITHMIC RANGE: f 5µV at ± 10% f.s.d., ± 5 mV at ± 50% f.s.d., ± 500 mV at f.s.d. 
RECORDER OUTPUT: ± 1V at f.s.d.into > 1k0 

£55 type TM10 (appearance similarto type TM9B) 

D.C. MULTIMETERS 
VOLTAGE RANGES: 3pV,10pV, 300V ... 1 kV. 
Acc. f 1% 1% f.s.d. t 0.1 pV. LZ Er CZ scales. 

CURRENT RANGES: 3pA,10pA,30pA ... 1mA(1A for TM9B P) 
Mc. ± 2% ± 1 %f.s.d. ± 0.3pA. LZ Et CZ scales. 

RESISTANCE RANGES: 3 0,10 0, 30 0....1 kM 0linear. 
Acc. ± 1%, ± 1% f.s.d. up to 100M Q. 
RECORDER OUTPUT:1 V at f.s.d. into > 1k 0 on LZ ranges. 

£75 type 
TM 9A £89 type 

TM9B £93 type 
TM9BP 

BROADBAND VOLTMETERS 
H.F. VOLTAGE Er dB RANGES: 1 mV, 3mV,10mV ... 3V f.s.d. 
Acc.±4 %f 1% of f.s.d. at 30MHz. - 50dB, - 40dB, - 30dB . 

to + 20dB. Scale - 10dB /+ 3dB rel. to 1 mW /50 Q. ± 0.7dB 
from 1 M Hz to 50MHz. ± 3dB from 300kHz to 400MHz. 
L.F. RANGES : As TM3 except for the omission of 15µV and 150µV. 
AMPLIFIER OUTPUT: Square wave at 20Hz on H.F. with 
amplitude proportional to square of input. As TM3 on L.F. 

£85 type 
TM 6A £99 type 

TM8B 
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THE FG! FUNCTION 

GENERATOR 

WAVEFORMS AVAILABLE 
Sine, square, triangles and ramps. Continuous swept, triggered, gated bursts, frequency modulated, 
externally sync'd. 

AMPLITUDE 
Max. 20V pk -pk into open circuit (10V into 50 S2) on selected waveform at main output. Adjustable 
from 1 mV. 
Four basic waveforms available simultaneously from 6000 at fixed level of 2.5V pk -pk. 

ATTENUATOR 
4 positions, 60dB in 20dB steps. For best possible resolution and signal to noise ratio at low signal 
levels. 

FREQUENCY 
0.02Hz to 2M Hz in seven decade ranges- sine, square and triangle. 1000:1 continuous coarse and 
fine adjustment on each range. 0.01 Hz to 1 kHz in five decade ranges- ramp. Dial accuracy 

3% of range max. 0.02 Hz to 200kHz. 

OFFSET 
5V d.c. bias will offset waveform above or below zero. Push -pull adjustable control. 

EXT. VCO 
0 to +10V gives 1000:1 frequency upshift from min. dial setting. 
0 to -10V gives 1000:1 frequency down shift from max. dial setting, within any selected range. 
Voltage may be a.c. or d.c. 
Frequency modulation of the output about a centre frequency is possible. 

SWEEP 
Range: 1000 to 1. Mode: Lin or log. Times 1 mS to 1000S. 
Width: 5 position switch gives stepped reductions as a percentage of max. 

SYNC 
Sync. pulse output may be used to trigger an oscilloscope, X -Y plotter etc. Or the output frequency 
of the FG1 may be locked to a periodic reference signal for tests requiring coherent signals. 

© Fumen real value for money at £195 U.K. 
(excluding V.A.T.) 

INSTRUMENTS DIVISION 

FARNELL INSTRUMENTS LTD SANDBECK WAY WETHERBY YORKSHIRE LS22 4DH TELEPHONE 0937 3541 TELEX 557294 

LONDON OFFICE: TELEPHONE 01 -802 5359 

Ww- -005 FOR FURTHER DETAILS 
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BIG BOOST 
FOR THE 

GARDNERS 
RANGE 

50Hz 300VA Square Wave Inverters 

If its produced by Gardners it must 
be something special, and it is! 
Now available, models 107A and B are 
precision built inverters providing 
240 volts a.c. from 12 and 24 volt 
battery systems. 
Both models offer unusually high 
output ratings enabling the user to 
operate many conventional loads such 
as lighting and small power tools in 
situations where main power supplies 
are not available. 

Gardners inverters are designed to 
drive any mains operated equipment 
which is not unduly sensitive to the 
difference between sine and square 
waveforms. Incandescent lamps, TV sets, 
electric drills are typical of a 
wide field of possible applications ... 
Both the 107A and B models are rated 
at 300VA (300W U.P.F.) and will 
accommodate reasonable short term 
overloads. Price £61 pius VAT. 
Brochure GT 26 gladly sent on request. 

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. 

WW-006 FOR FURTHER DETAILS 
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it takes over where 
MTBF leaves ofF 
While others talk of MTBF, we 
introduce a new concept -EHPL, 
Estimated Half -Power Life. Our 400W 
and 1 kW all- solid -state broadband HF 

linear amplifiers have over five years of 
it, counted in operational hours. Which, 
with a remarkably low Mean Time To 
Repair, means 99.9% up -time. 

The multiple p.a. modules of these 
compact units, arranged in parallel for 
maximum reliability, ensure that even 
in the unlikely event of several 
component failures occurring together, 
the amplifiers go on working -long 
after others have stopped. 

Moreover, thanks to Redifon's unique 
Transmit Level Control, they always 
deliver to any antenna -even to a 

badly damaged one -the maximum 
power that is safe, whatever the 
mismatch. 

All of which means that the pair of 
transmitters in the picture represent 
the finest and most reliable in the 
world for civil and military applications, 
whether in fixed, mobile or 
containerised stations. And they are 
in production and service, right now, 

Redifon Telecommunications Ltd, 
Radio Communications Division, 
Broomhill Road, London, SW18 4J la 
Telephone: 01 -874 7281 Telex: 264029 A member of the Rediffusion organisation 

RedifonTelecommunications Limited wr 
WW -007 FOR FURTHER DETAILS 
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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 -008 FOR FURTHER DETAILS 
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Electronic valves (a comprehensive range) 
semi -conductors (a wide variety) 

integrated circuits...and now a comprehensive 
range of Hybrid Microcircuits. Prices on request. 

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 : Teonex Limited, T E 0 N E X AVAILABLE ONLY 

2a Westbourne Grove Mews, London W11 2RY, 
FOR EXPORT 

England. Cables : Tosuply London W11. Telex : 262256 

RECD. TRADE MARK 

_I -4 
WW -009 FOR FURTHER DETAILS 
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HEATHKIT 
Electronic kit 
Catalogue 

SAVE ON OVER 130 KITS 

YOU CAN BUILD 

HOME APPLIANCES such as Pocket and 
Desk Top Electronic Calculator Kits, Electronic 
Digital Clock, Ultrasonic Burglar Alarm, 
Indoor /Outdoor Intercoms. 

AUTOMOTIVE Testers, Engine Analysers, 
Tune -Up Meters, CD Ignition System, 
Timing Lights, Battery Charger. 

PORTABLE Radios for Medium, Medium/ 
LW, FM reception. 

INSTRUMENTS for Test and Service, 
Transistor /Diode Checkers, Chart Re- 
corders, Scientific. 

SHORTWAVE AND AMATEUR RADIO 
includes :- Complete Stations, Re- 
ceivers, Transceivers, Transmitters, a 

wide range of ancilliary /auxilliary 
equipment. 

Visit your Heathkit Centres 

LONDON showroom 
233 Tottenham Court Road 
Tel 638 7349 

GLOUCESTER showroom & factory 
Bristol Road, Gloucester 
Tel 0452 29451 

STEREO Hi -Fi Systems, Compacts, 
Separates, Cassette, Loudspeakers, 
Transcriptors, Cartridges. 

METAL DETECTORS 

All models offer Kit savings -outstanding 
performance. Enjoyable leisure activities. 
Payment is so easy- choose cash or low 
deposit terms (from £2 per month for £40 
credit). 

May we have your enquiries today ! 

Please send me a FREE Heathkit catalogue 1 
Name 

Address 

HEATH Heath (Gloucester) Limited,Dept:WW/9/73 I 
LSchlumberger Gloucester GL2 6EE. Telephone 0452 29451 
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INDUSTRIAL 
INSTRUMENTS 

LIMITED 
INTRODUCE 

41 LC CD 

NICKEL CADMIUM BATTERIES 

AVAILABLE WITH CAPACITIES OF 2 TO 500 Ah 

FOR 

EMERGENCY LIGHTING, ENGINE STARTING, 

TELECOMMUNICATIONS, SWITCH TRIPPING ETC. 

WE ALSO OFFER COMPLETE ELECTRONIC 

AND DIESEL EMERGENCY POWER SUPPLIES 

FOR FURTHER DETAILS CONTACT 

i!I 

in 
INDUSTRIAL 

III INSTRUMENTS 
LIMITED 

TRANSIPACK 

INEM OEM 

Sales and Laboratories 
STANLEY ROAD, BROMLEY, BR2 9JF, 
KENT, ENGLAND. 
Telephone: 01 460 9861 
Telegrams: TRANSIPACK, BROMLEY. 
TELEX: 896071 
Factory 
THEAKLEN DRIVE, 
PONSWOOD INDUSTRIAL ESTATE, 
HASTINGS, SUSSEX, ENGLAND. 
Telephone: Hastings 7344/5/6. 

11111 MUSMI MINIM MNI MIMI 
SEEM 

WW-011 FOR FURTHER DETAILS 
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BIG NEWS FROM BARR & STROUD 

Mod lar Iìlterì n 9 
ONE MAIN FRAME -MANY OPTIONS 

High Pass High Pass /Low Pass 

Low Pass /Low Pass 

Barr & Stroud's new EF3 Electronic Filter System 
means no mire 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 tow -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. Get 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 

Glasgow and London 
WW -012 FOR FURTHER DETAILS 
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Collect Wireless World Circards. 
And build a valuable dossier on 
circuit design. 
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Circards is a new and comprehensive system, 
launched by Wireless World, to provide professional 
engineers and enthusiasts with valuable and 
up -to- the -minute data on circuit design. Data not 
available from any other single source. 

Each Circard is 8" x 5" and shows a specific 
circuit, a description of the circuit operation; 
component values and ranges; circuit limitations; 
circuit modifications; tested circuits; 
performance data and graphs. 

The double -sided format enables the Circard to 
be filed in standard boxes for easy reference. 
And the plastic wallet provided keeps the cards 
well -protected. 

Each set of circards costs £i (£I.15 overseas). 
A subscription to Nos. 6 -15 costs £9 (£ro.5o 
overseas) - sets published monthly. 

Start your personal dossier on circuit design 
by completing and returning the coupon below. 

stem' 
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Subjects already covered by Circard. 
I. Basic Active Filters. 2. Switching circuits : 

Comparators and Schmitts. 
3. Waveform Generators. 4. AC Measurements. 
5. Audio Circuits : preamplifiers, mixers, filters 
and tone controls. 

Subjects to be published during the year. 
6. Power Amplifiers. 7. Constant Current circuits. 
8. Opto- electronics. 9. Basic Logic Gate circuits. 
Io. Astables. II. Micropower circuits. 
12. Wideband Amplifiers. t3. Alarm circuits. 
14. Pulse Modulators. 15. Digital counters. 

To : J. Rider, Wireless World, IPC Business Press 
Limited, Sundry Sales Dept, 33 Bowling Green Lane, 
London, ECIR oNE. 

Please send me set no(s) 
£1 (£1.15 o /s) each 
I wish to subscribe to set Nos. 6 -15 íâ 
£9 (£10.50 o /s) 

I enclose cheque /money order for £ 
*Tick as required 

Name 

Address 

Company registered in England. Registered address, 
Dorset House, Stamford Street, SE1 9LU England 
Registered Number 677528 

WW-013 FOR FURTHER DETAILS 
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audix 
...end this 
is standard 
equipment! 

SOUND SYSTEMS AND ELECTRONICS 

Nobody wants amplifiers: situatbons 
demand them. Amplifiers cost money, 
consume power and space, and can break 
down at crucial momeits. Audix 
understand your problems and have 
designed a range of amplifiers which 
provide reliable service without worry 
and 'prob'ierns. Our amplifier costs are 
kept to a minimum by quantity production 
of proven designs. Preset controls are 
eliminated and outputcircuitry is protected 
by electronic sensing ensuring long, 
reliable service. Our designers have 
created a perfect balance between power 
rating, unit size and appearance and the 
many thousands of amplifiers serving 
industry, government and educational 
authorities, hospitals, broadcast and 
recording studios, are proof of our success 
For helpful advice and lull details of our 
product range please contact Ken Parry of 
our Sales Department. 

audix MANUFACTURERS OF AUDIX LIMITED STANSTED ESSEX CM24 8HS 
SOUND SYSTEMS AND TELEPHONE : BISHOP'S STORTFORD 813132 
ELECTRONICS (4 lines) (STD 0279) 

WW -014 FOR FURTHER DETAILS 
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HERE'S WHY YOU 
SHOULD NOT BUY 
A STORAGE SCOPE 

1044 
14141 * 
1 9 7 2 

\4........ THE QUEEN'S AWARD 
TO INDUSTRY 
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RECORDING 
OSCILLOSCOPES 

S 
° 

°0000 

g 

medelec 

Medelec Fibre Optic Oscilloscopes are top 
quality general purpose units for industry or 

research. They are based on the well proven 

techniques developed by Medelec in the 
exacting field of medical instrumentation. 

HIGH QUALITY, LOW COST 

RECORDING 
SIMULTANEOUS RECORDING & 

VIEWING 
SINGLE FRAME OR CONTINUOUS 

RECORDS FROM A BUILT -IN CAMERA 

You will want to know more about the 

Medelec FOR -4 Fibre Optic Oscilloscopes - 
please contact us for detailed information or 

a personal demonstration. 

Medelec Limited Woking Surrey 
Tel: Woking (048 62) 70331 
Telegrams: Medelec Woking 

WW-015 FOR FURTHER DETAILS 
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I'7ó 11 50/70 WATT ALL SILICON AMPLIFIER 

WITH BUILT -IN 4 -WAY MIXER USING F.E.T.s. 

This is a high fidelity amplifier (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 com- 
pletely free from radio breakthrough. 

The mixer is arranged for 2- 30/60Q balanced line microphones, 1 -HiZ gram input and 1- auxiliary input followed by bass 
and treble controls. 100 volt balanced line output or 5/15 Q and 100 volt line. 
50/70 WATT ALL SILICON AMPLIFIER WITH BUILT -IN 5 -WAY MIXER USING F.E.T.s. 
This is similar to the 4 -way version but with 5 inputs and bass cut controls on each of the three low impedance balanced line 
microphone stages, and a high impedance (10 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.T's for 
low noise, low intermodulation distortion and freedom from radio breakthrough. A voltage stabilised supply is used for the 
pre -amplifiers making it independent of mains supply fluctuations and other 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 8/1652 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. 
100 WATT ALL SILICON AMPLIFIER. A high quality amplifier with 8 ohms -15 ohms or 100 volt line output 
for A.C. Mains. Protection is given for short and open circuit output over driving and over temperature. Input 0.4 V on 100K 
ohms. 
THE 100 WATT MIXER AMPLIFIER with specification as above is here combined with a 4 channel F.E.T. mixer, 
2- 30/605 balanced microphone inputs, 1 -HiZ gram input and 1- auxiliary input with tone controls and mounted in a standard 
robust stove enamelled steel case. A stabilised voltage supply feeds the tone controls and pre amps, compensating for a mains 
voltage drop of over 25% and the output transistor biasing compensates for a wide range of voltage and temperature. Also 
available in rack panel form. 
CP50 AMPLIFIER. An all silicon 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. 
200 WATT AMPLIFIER. Can deliver its full audio power at any frequency in the range of 30 c /s -20 Kc /s ± 1 dB. Less than 0.2% distortion at 1 Kc /s. Can be used to drive mechanical devices for which power is over 120 watt on continuous 
sine wave. Input 1 mW 600 ohms. Output 100 -120 V or 200 -240 V. Additional matching transformers for other impedances 
are available. 

TREBLE 

a13 

F.E.T. MIXERS and PPMs. 

VO RTEXI O N LIMITED, 
Telephone: 01 -542 2814 and 01 -542 6242/3/4 

Since we have been supplying professional 
mixers for 25 years we have delayed the 
introduction of solid state units until 
they were at least as good as their valve 
counterparts. (Which will continue where 
required.) 

The various sections of the FET 
mixers and BBC type PPM's have been 
performing successfully for several years 
in other equipments with complete reli- 
ability. The PPM also uses an FET in 
its time constant circuit so that polyester 
capacitors can be used. The response 
from the 600Q output (25Q source 
impedance) is level 20 Hz to over 30 kHz 
with very low intermodulation distortion 
to zero level + 12dB. The input signal 
voltage range is over twice that of the 
valve unit and the noise at least halved. 

257 -263 The Broadway, Wimbledon, S.W.19 
Telegrams: "Vortexion, London S.W.19" 

WW -016 FOR FURTHER DETAILS 
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Join the Digital Revolution 
Teach yourself the 
latest techniques of 

digital electronics 

Digital Computer 
Logic and 
Electronics 
A Self - instructional Course 

Book 
7 

Basic 
computer 
logic 

Book 2 circuit 
Logical 

elements 

Book 3 Designing circuits 
to carry out 
logical functions 

Book ilk Flipflops 
and 
registers 

C PGane MA (Confab) 
A W UmNn BA (Canfab) 

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

Are you prepared to cope with these developments? 

This four volume course guides you step -by -step with 
hundreds of diagrams and questions through number 
systems, Boolean algebra, truth tables, de Morgan's 
theorem, flipflops, registers, counters and adders. All 
from first principles. The only initial ability assumed 

is simple arithmetic. 

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

£2.95 A complete programmed learning course in 4 volumes 

£2.95 
including post & packing 

Digital Computer 
Logic and 
Electronics 

r 

A Sell nsuu.ieeuY Gave 

Book 

, 8.s 

Guarantee 
If you are not entirely satisfied with Digital Computer 
Logic and Electronics you may return it to us and your 
money will be refunded in full, no questions asked. 

Designer This course is written to meet your 
Manager needs in coming to grips with the 
Enthusiast theory and practice of digital logic and 
Scientist electronics. The programmed instruction 
Engineer system ensures a high level of retention 
Student of everything you learn. 

r 
To: Cambridge Learning, 8a Rose Crescent, Cambridge 

Please send me set(s) of Digital Computer 
Logic and Electronics at £2.95 for which I enclose 
cheque /PO /money order value 

Name 

Address 

WW-017 FOR FURTHER DETAILS 
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The world's 
most universal 
audio bridges 

a15 

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 
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. 

Wayne Kerr's B224 and B642 

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

For more information, either call Bognor 
(02433) 4501 or write to the address below: 

WAYNE KERR 
Durban Road, Bognor Regis, Sussex P022 9RL 

A member ofthe Wilmot Breeden group. 

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

SPECIFICATION 

c 
N . 

LL 

B224 (Manual balance) B642 (Autobalance) 

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

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

Ranges for specified accuracy 

C 

G 

0.1% 

100fF - 10uF 
1 nu - 100mu 

1mH - 10kH 
10o- 1 Gn 

0.3% 

10uF - 10mF 
1 o0mo - 1 ko 
100nH - 1mH 

1 mo - 10n 

0.1% 

1pF - . 10uF 
10nu - 100mä 
1mH- 10kH 
10n -100Mn 

0.3% 

10uF - 10mF 
100mä - 100u 

1uH - 1mH 
10mo- 10n 

L 

R 

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

keeps people 
in tout 

Wireless World, September 1973 

Wherever they are. 
Two hundred feet up on a building 
site. At the far point of a security 
patrol. In the middle of a cliff 
rescue. In situations like these, 
Dymar personal radiotelephones 
provide a vital link. 
Essential personnel are in touch at 
all times. Help is always at hand. 
Important messages are not 
missed. 
Specify Dymar personal RT and 

you specify reliable VHF (AM "Pr 

FM) circuitry in rugged, weather- 
proof diecast aluminium cases. 
With single or two- frequency sim- 
plex, three channel operation, 
there's a choice of aerials and a 

choice of rechargeable batteries. 
A range of accessories is available, 
including multi -point battery 
chargers, carrying cases and head 
sets rn fit industrial helmets. 

There are intrinsically safe versions 
for use in dangerous environments, 
like oil refineries. There are marine 
as well as land types. There's even 
a high power version that can be 
attached to a vehicle aerial and 
used as a mobile set. 
A lot of people keep in touch with 
Dymar - police, security organisa- 
tions, construction crews, main- 
tenance gangs and members of 
H M Coastguard. 
For more information, use the 
Reader Enquiry Service, or contact 
Dymar direct. 

the name in radiotelephones 

Dymar Electronics Limited Colonial Way Radlett Road Watford Hertfordshire WD2 4LA. Tel : Watford 21297. Telex: 923035, Cables : Dymar Watford 
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Dixons Technical have something in 
black and white to make 

CCTV importers green with envy. 

Mirage: new from Dixons Technical. 
Dixons Technical have the largest range of 

CCTV equipment in the country. And now 
they've added Mirage: their very own CCTV 
system. 

Mirage is the all -purpose CCTV system 
comprising the finest components 
available. It can be used by schools, by 
industry, as an audio -visual aid, or with 
Mirage automatic video, switchers and 
monitors, it's perfect for surveillance 
purposes. 

The Mini 500 is a small, discreet camera 
specially designed for surveillance. It comes 
complete with an f1 .8 lens. 

The HD800gives a high definition picture. 
Incorporates a Mullard separate mesh tube. 
And accepts external drives. 

The H D800 VF boasts the same high 
standard of specifications as the H D800, but 

also has a 5" monitor screen. It's the perfect 
semi -professional studio camera. 

With both H D800 models, Plumbicon (R; 
and Silicon tubes can be fitted without 
modification to the circuitry. 

Every piece of equipment is backed by 
Dixons Technical superb after -sales service. 

If you don't wish to spend cash, no 
problem. The entire Mirage range is 
available for hire, lease or rent. 

I To: Dixons Technical Ltd., 3 Soho Square, London, W.1. 
Tel: 01 -437 8811. ww/109 

Please send me lots of information on the entire Mirage range 

Name 

Address Dixonsl 
CO' S01-10 

Lid 

Plumbicon is the registered trade mark of Mullard. 
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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. 

namic customer require- 
ments - here in Europe and 

throughout the world. 

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 110° 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 R8-D 
programme. 

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

The110° ® A67- 140XTVcolourtubeisl0cm 
shorter in profile than the 90° ® A67 -120X 
...both offer superb colour definition as 
well as white field purity for black 8 white. 

WW-021 FOR FURTHER DETAILS 

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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ETERS... 
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Actual size illustration Scale length 4.3" 

PROFILE 350 EDGEWISE METER 

Long scale while retaining small ,overall size Process control and electronic applications 

Easily stackable 

601 A upward, AC /DC 

Horizontal /vertical use 

Self -shielding rugged movement 

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. 

Oxford Long Scale 240 °. 
2 models, 5.5 ", 8" scales. 
DC moving coil and AC 
moving coil rectified. 

Models KE1 and KE2 
Miniature Edgewise 
Meters. Nominal scale 
lengths 1.2" and 2 ". 
Available in sensitivities 
from 50 microamps 
Moving Coil. 

Send for fully illustrated catalogue. 

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

mA 

Regal Range 100° 
flattened arc. 2 models 
2.5" and 3.2" scales. 
Taut band. DC moving 
coil and AC moving coil 
rectified. 

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. 

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

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

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

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

AIIDERS 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. 
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Eddystone 
Radio 
RADIO FREQUENCY 

INTERFERENCE 
MEASUREMENT 

Noise measuring set 31A 

RUGGED PORTABLE 
Suitable for field use 

in all weather conditions 
The Eddystone Model 31A, a Ministry of Posts 
and Telecommunications design marketed 
under licence from the Post Office, is a 

solid -state equipment meeting the 
requirements of Post Office Specification 
W6912 for a Portable VHF Interference 
Tracing and Measuring Receiver 

31- 250MHz in three ranges 

1 10dB measuring range with high accuracy 

Collapsible antenna, housed in removeable cover 

Operation from an internal rechargeable battery 
supply 

Weight -191b (8.6kg) 

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/ED1 07 

Wireless \ \'orld, September 1973 

NEW 
BROADBAND 
VERSATILITY for 
AC /DC VOLTAGES 
The latest Model of the URV series now developed 
by ROHDE & SCHWARZ features: 
an INCREASED SENSITIVITY most sensitive 
subrange 3 mV. 
a HIGHER ACCURACY error limits 
1% for DC. 2% for AC. 
and NEW ACCESSORIES, 
The new URV is battery powered with a 

life of 6000 hrs., making it completely 
portable and completely independent of 
earth loops and mains -borne interference 

HF -DC Millivoltmeter model URV with RF probe and 
20- or 40 -dB attenuator. 

The model HF -DC Millivoltmeter URV measures 
DC and AC voltages from 0.5 mV (50 ,./V for DC) 
to 1000 V and with a small RF probe, and proved 
coaxial insertion units (50, 60, 75Q) the URV can be 
used for a wide variety of RF- Voltage measure- 
ments in the range from 1 kHz to 1.6 GHz. 

For full details and specifications apply to: 

AVELEY ELECTRIC LTD. 
Roebuck Road, Tel: 01 -397 8771 
Chessington, Surrey Telex: Avel London 928479 
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rOur 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, using 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 mn. 

Aerialite 
Aerialite Cables Limited, 
Castle Works, 
Stalybridge, Cheshira SK15 2BS., COMPANY 
Telephone: 061 -338 2223 
Cables: Aercables, Stalybridge. ADDRESS 

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 publication 
giving full technical 
specifications of the latest range 
of TV Distribution Cables. 

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

NAME 

i 
POSITION 

Telex: 669902 
WW -024 FOR FITWFHFR HIFTAii.0 
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RADIO &TV SERVICING 

Essential data for over 1500 
popular models 
With this vast 6- volume library at your finger- 
tips you have all the necessary servicing data 
you need covering almost every popular 
model from 1967 to the very latest on the 
market today. And not only radio and TV but 
stereograms, record players and tape recorders 
too. Much of the earlier information on this 
equipment is quite unobtainable elsewhere 
and Radio & TV Servicing is now the only 
available source of technical data. The 1973 
edition, now ready, brings the library right 
up -to -date with abstracts from manufac- 
turers' service bulletins issued during the past 
year. Radio & TV Servicing is the only work of 
its kind - a money- spinner that no service 
engineer should be without. 



. I rrs..r.-_ 
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6 volume library -61-13 is now ready 

Speedier, more efficient servicing 
means increased turnover ... 
This library is a gold -mine of technical infor- 
mation. Six hard -bound volumes giving vital 
data on more than 1500 models of Television 
(colour and mono), Radios, Car Radios, 
Stereograms, Record Players and Tape Re- 
corders. More than 4000 pages clearly display 
thousands of circuits, printed panel diagrams, 
component layout diagrams, waveform graphs, 
block diagrams, etc. Over 800 pages, devoted 
entirely to Colour TV, include installation in- 
structions, new term explanations, purity 
adjustments, colour balance, static conver- 
gence and a wealth of invaluable information. 
Here, in fact, is all the data you need for 
efficient and speedy repair work. 

Your Guarantee 
Sending for these valuable books, even 
though you also enclose your remittance, 
commits you to nothing. Unless you are ab- 
solutely satisfied you are perfectly free to 
return the set and if you do so within 10 days 
of delivery your money will be refunded in full 
and without question. 

How to get your 6- volume set 
Detach the Order Form below and send it, 
with the appropriate remittance to : 

Purnell Book Service Ltd., 
Box 20 Abingdon, Berks, OX14 4HE 

the 
only work 
of its kind 
anywhere 

Makes of Colour TV include: 
Alba, Baird, Bang and Olufsen, B.R.C., Bush, Decca, Dynatron, Ecko, 
Ferguson, Ferranti, G.E.C., Invicta, H.M.V., Marconiphone, I.T.T. /K.B., 
Masteradio, Murphy, Philips, Pye, Sobell, Stella, Ultra, Hitachi, Thorn 
Consumer Electronics, Korting, R.G.D., Sony, Telefunken. 

All these makes of Mono TV, Radios, Car Radios, 
Stereograms, Record Players, Tape Recorders: 
Aiwa, Alba, Baird, Bang and Olufsen, Beogram, Beolit, Blaupunkt, B.R.C., 
Bush, Cossor, Crown, Dansette, Decca, Defiant, Dulci, Dynatron 
Eddystone, Ecko, Elizabethan, Ferguson, Ferranti, Fidelity, G.E.C., Grundig 
Hacker, Halcyon, H.M.V., Hitachi, Invicta, I.T.T. /K.B., JugoElektra, Klinger, 
Loewe Opta, Marconiphone, Masteradio, Monogram, Murphy, National, 
Nivico, Perido, Peto Scott, Philco, Philips, Portadyne, Pye, Radiomobile, 
Radionette, R.G.D., Roberts' Radio, Robux, Sanyo, Sharp, Sobell, Sony, 
Standard, S.T.C., Stella, Stereosound, Telefunken, Teletron, Thorn, Sanyo, 
Ultra, Van Der Molen, World Radio, Thorn Consumer Electronics, Elpico, 
Rigonda (USSR), Waltham. 

Plus,such developments as: 
Mullard Integrated Units, Electronic Video Recording and Reproduction - 
EVR system, Radio Receivers - Car radios, Stereo Multiplex reception, 
Capacitance Diode Tuning, Colour Television Test Equipment - Cross- 
hatch Generator, Degaussing Coil, E.H.T. Meter, Colour Bar Generator, 
Cathode Ray Oscilloscope, Power Supply requirements, Alignment, 
Circuit design. 

To : Purnell Book Services, P.O. Box 20, Abingdon, 
Berks OHX144HE 
Please send me the 6- volume set of RADIO & TV SERVICING for 
which I enclose cheque /P.O. No. , crossed 
and made payable to Purnell Book Services Ltd. 
for the full cash price of £27.75 tick 
for £10 deposit to be followed by 4 successive 
monthly payments of £4.75 (total £29) box 
I understand that unless I am entirely satisfied I may return the vol- 
umes in good condition within 10 days and my money will be 
refunded in full. BLOCK LETTERS PLEASE 

t, 
Name 

Address 

u of 
C' 
11 

Company 

Signature 

TRADE APPLICATION (To be accompanied by Trade Order) 
Please supply 6- volume set(s) of RADIO & TV SERVIC- 
ING at £27.75 per set. (Credit 30 days) 

BLOCK LETTERS PLEASE 

Name 

IMPORTANT: Individual volumes are available on application. 

Please return entire form. Available U.K. only. 
Purnell Book Services Ltd. Feg London 958963. 49 Poland S, London WI 
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JAMES CUT , 

SCOTT ALIÇNMENF4 
F.M. ELECTRONICS ALIGNMENT UNITS 
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. Carntyne Industrial Estate Glasgow E2 TeI.041778 4206 

WW-027 FOR FURTHER DETAILS 

5 
THE JAMES SCOTT 
ELECTRICAL GROUP 

SHIBADENS NEW 
TIME LAPSE RECORDER 
A single VTR that brings 
maximum FLEXIBILITY 
to any application 
Shibadens new Time Lapse Recorder mixes and matches recording and 

playback times so that whatever your requirement you can get the 

complete answer with this versatile new VTR unit. The SV 612 E (K) 

will shorten one recording and lengthen another or vice versa. And 

however you use the Recorder for Traffic Systems, the study of 

nervous diseases, sporting events or to improve security no matter 

what the mode, you will not be troubled with tape compatibility, 

because the SK 612 E (K) uses tapes on any EIA -J type I format VTR. 

CHOICE OF FIVE RECORDINGS 

Each unit offers a choice of five recordings and playback periods 

ranging from 1, 6, 12, 24 or 48 hours. Reproduction quality and picture 

stability are maximised by the L(se of ferrite video heads. The SV 612 E (K) 

is equipped with AGC for video and audio output and has audio 

dubbing facilities. 
From a standard 60 minute tape you can obtain up to 48 hours playback. 

The Quick Motion playback permits extensive use for such studies as 

flowers in bloom and metamorphasis whilst for sporting events the slow 

motion playback facility extends a one hour recording' at normal speed 

to 6, 12,.24 or 48 hours. 

If you need maximum flexibility for record and playback in a single 

unit you need Shibadens new Time Lapse Recorder. Write now 

for full technical specifications or telephone the Shibaden 

Techñical Service. 

HITACHI SH /B.4BEB 
(U.K.) LIMITED 

BROADCAST & CCTV EQUIPMENT MANUFACTURERS 

Lodge House Lodge Road Hendon London 

NW4 4DQ. Telephone: 01 -203 4242/6 

WW-028 FOR FURTHER DETAILS 
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tate 
4channel 
decoder 
modules 

a25 

Tate 4- channel equipment decodes all quadraphonic 
matrix records and broadcasts and adds dimensional 
realism to ordinary stereo programme sources. It also 
controls 4- channel tapes when played through your 
system and CD -4 ** records when used with a 
separate demodulator. 

They are characterized by their ultra low distortion 
characteristics and six -pole wideband phase shift 
networks.These combine to produce an acoustic 
performance giving highly articulate sounds from the 
back as well as the front channels.The amplitude 
accuracy is better than ±1dB from 5Hz to 100KHz. 

"2 
High definition SQ* quadraphonic decoder 
Fully built home constructor module 
features: exclusive wide band phase shift net- 
work; distortion typically 0.04 %. Ideal for use 
with other kit projects and even with the world's 
finest amplifiers. 
Recommended retail price (excluding VAT) £12.95 
Dimensions: 85 x 60 x 25mm 

Operating Voltages :18- 30 VDC at lima 

High definition SO* quadraphonic decoder 
Fully built home constructor module 
featuring wide band matrix decoding circuit 
board with integrated power supply, switching, 
master gain and exclusive rear level control. 
Recommended retail price (excluding VAT) £21-95 
Dimensions: 165 x140 x 26mm 
Operating Voltages : 110-240VAC at 3watts 

Specifications 
Input Impedance 
Output Impedance 

40KOhms 
<300 Ohms 

Phase Shift Network 90110° 20Hz -18KHz 
Nominal Gain 
Frequency Response ±1dB 
Nominal I nput Level 

Unity 
5Hz- 100KHz 

250mV rms 
Nominal Distortion 
Clipping Point 

0025% 
2.5V rms 

Distortion before Clipping 
Front Separation 
Rear Separation 

0.08 %max. 
>60dB 
>20dB 

Tate Audio Transmission Equipment Limited 
5 -7 Covent Garden Cambridge CB1 21-iS England 
Telephone 0223 67873 Telex 81640 
Registered in London No. 1059684 
*TM CBS Inc. * *TM Victor Japan 

The only way to really understand the difference 
between ordinary stereo and SQ Quadraphonic sound 
is to hear it. However, if you remember the difference 
between mono and stereo upon hearing it for the first 
time, multiply the recollection of that experience by a 
factor of ten and you will be able to appreciate what is 
in store for you .vhen you first hear SQ Quadraphonic 
sound. r 

L 

Please send tate 2 at £14.25 each (including VAT) 

tate4 at £24.15 each (including VAT) 

I enclose cash /cheque /money order 

Name (BLOCK LETTERS) 

Address 

WW -029 FOR FURTHER DETAILS 
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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. 

C=__D (.9410) 
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Accurate and direct 
measurement of speed without 

coupling to moving parts 

AN 
resonant 

FRreed 

TACNM OMFTERB 
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. 

RIMERS ELECTROIIICS LIMITED 

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

nombrex 

MODEL 41 
R.F. SIGNAL GENERATOR 

Price £35.00. 
FROM APRIL 1st PLEASE ADD 10% ON TO PRICE FOR V.A.T. 

* 150 KHz - 220 MHz on fundamentals. 
* 8 clear scales - Total length 130mm. 
* Spin -Wheel Slow Motion Drive 11 1 ratio. 
* Overall Accuracy - 21 %. 

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

ranges. 
* Mechanical scale adjustment for accurate alignment against internal 

1 MHz crystal oscillator. 
* Powered by 9V Battery. 

Trade and Export enquiries welcome. 

Send for full technical leaf lets. 
Post and Packing 35p. extra. 

NOMBREX (1969) LTD., EXMOUTH, DEVON. 
Tel: 03 -952 3515 
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We are one of the largest manufacturers of 
Miniature Plug -in Relays in Europe. 

Varley miniature plug -in relays including the 
Miniaturised Bi- stable polarised relay type VPR 
and Post Office approved relay type 23 are 
used and approved by most leading electr- 
onic manufacturers throughout the wDrld. 
The reasons : PERFORMANCE, RELIABILITY, PRICE. 

Varley go to great lengths to ensure a 
consistently high standard of performance and 
reliability in the manufacture of their range of 
relays. Ultrasonic cleaning is used throughout 
manufacture. Each relay is checked under 
dynamic conditions for contact performance 
and timing. 

If you have a re ay requirement or problem 
contact Varley Technicians now, or send the 

coupon for the Varley catalogue. 

Oliver Pell Control Ltd. 
Cambridge Row, Burrage Rd., Woolwich, 

London, SE18. Tel : 01 -854 1422 Telex : 897071 

1 Name 

Company 

Address 
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Save 
millimetres 
AND money 
with this new 

Brimar Tube 
If you're planning an oscilloscope - or any 

instrument for waveform monitoring - Brimar has 

good news for you. The Brimar 010 -230 

mono -accelerator tube is a real winner where low 

cost and small size are important considerations. 

Short in length, small around the neck, it can 

save you a whole lot of space ... give you far 
greater freedom in your designing. The flat 4" 

diameter face offers minimum total scans of 80mm 

and 64mm, in X and Y directions respectively. And 

its voltage requirements are within the capability of 

normal, low -cost, transistorised circuits. 
This tube with its Standard B14G Colour tube 

base also allows economies to be made in Socket 
costs and, being round, reauires no twist coil. 

* Maximum overall length : 260mm 
* Maximum neck diameter: 38mm 
* First anode voltage: Va1, 1500V 

* Second anodevoltageforfocus: Va2,230to380V 
* Grid voltage for spot cut -off (approx.) : 

Vg -30 to -65V 
* X plate deflection coefficient: Dx, 21 to 26V /cm 

* Y plate deflection coefficient: Dy, 13 to 16V /cm 
* The standard phosphor is GH 

(green, medium persistence). 

Ask for full data, or for a 

sales engineer to call :- 

CRT reliability 
Thorn Radio Valves and 
Tubes Limited, 
Mollison Avenue, Brimsdown, Enfield, 
Middlesex EN3 7NS. 
Telephone: 01 -804 1201 
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When you've got components that call for encapsulation 
-bring them along to Whiteley. With efficient potting, 

your components will be totally insulated and environ- 

mentally protected - and Whiteley experience in 

developing this advanced plastics technique will ensure 

that it is applied to full ádvantage. 

We can encapsulate in epoxy resin or polyurethane - 
hot setting or cold setting as required. Where fillers 

offer advantages, we can apply them, expertly. We are 

ready to handle small quantities or volume production 
for you. It's one more way in which you can capitalise 

on our production resources. For electrical and electronic 

work -right through from design to final assembly - 
you can safely follow the example of many famous 

names -and call in Whiteley. 

hiteley 
versatility... 

ELECTRONIC & ELECTRICAL DESIGN 

PRODUCTION CAPABILITY 

CABINET MAKING 

SHEET METAL FORMING /FINISHING 

D, 

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

WW-035 FOR FURTHER DETAILS 
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BULGIN 
Two \ew 

Competitive Products 

SILVER PLATED 

SELF CLEANING 
CONTACTS 

S.P.C.O OR S.PM.B 
CONTACTING 

TOUGH 

MOULDED 
BODY 

CHROME 
FIXING RING 

MODERN STYLE 
MOULDED TOGGLE 

OPERATOR 

Anew ingenious désign of moulded Toggle switch 
employing a QMB wiping contact action, for AC/ 

DC compatibility and heavy silver plated contacts/ 
tags for long life. Illustrated is S.910. S.P.C.O. rated 
2A at 250V. AC., is S.900 Make -Break contacting, 
rated 3A at 250V. is also available. 

BOTH of these new switches are economically priced 
but of a high standard of quality and reliability. 

And Now! 
2A 

NEW DESIGN 
5 X 20 "/n, 

FUSEHOLDER 
LIST NO. F.396 

NOW AVAILABLE WITH 
RATING INDICATORS 

INTRODUCING a new design fuseholder 
F.396, which conforms to the safety 

standards of IEC 257, shown here fitted 
with our new 'rating indicator' P.No.11233/ 
Rating. This simple attachment avoids the 
possibility of errors in fuse replacements, 
thus preventing damage to expensive elec- 
tronic equipment due to incorrect fuse being 
used. The amperage of the fuse is clearly 
visible, being printed in black on a silver -matt 
finished aluminium background. 

B0TH the fuseholder and indicators are 
proving very popular since they were 

first shown at the London Electronic Com- 
ponents Exhibition. 

THE indicator is available in six popular 
ratings (As illustrated left) at most corn - 

petitive prices. It can be used in conjunction 
with the following fuseholders. F.296, F.297, 
F.298, F.296 /POT, F.297 /POT, F.296 /S, 
F.297/S and F.396. 

TECHNICAL LITERATURE AVAILABLE ON REQUEST. QUOTE: WW/4/73 

A. E BULGIN Ft CO. LTD. 
ELECTRONIC COMPONENT MANUFACTURERS 

BYE -PASS ROAD BARKING ESSEX !Gil OAZ 

TEL 01 594 5588 (12 lines) P.B.X. TELEX ° 897255 

WW -O43 FOR FURTHER DETAILS 

EN GINEERS! 
WRITE FOR THE BOOK 

THAT CAN CHANGE 

YOUR WHOLE FUTURE 

, 
1 
1 
1 
1 
1 
1 

1 
1 
1 

1 
, 
e 

1 
1 
1 
1 
1 
1 

1 , 

, 
, 
, 
1 

LBÌET 

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- costB.I.E.Thome 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. 
IIIMININI ICUT OUT THIS COUPONiMIIIII 
CHOOSEA NEW FUTURE NOW!7 
Tick or state subject of interest. Post to address below. 
MECHANICAL Work Study CONSTRUCTIONAL I A.M.S.E. (Mech) Works A.M.S.E. (Civil) 
C & G Eng. Crafts. Management Architecture 
C & G Fabrication O E 

DRAUGHTSMAN- Building Diesel Eng. 
SHIP Carpentry & Joinery . Inst. Eng. & Tech. Civil &Municipal Eng. Inst. Motor Ind. AM.I.E.D. Constructional Eng. , Maintenance Eng. Electrical Construction Mechanical Eng. Draughtsmanship 

Surveyors Institute I Sheet Metal Work Gen. Council En I Welding Draughtsmanship Health Eng . f ELECTRICAL 8 Jig & Tool Design 

ELECTRONIC Technical Drawing Ist. oflBuilders L II 
A.M S.E. (Elec.) RADIO b TELE- nst. Clerk o1 Works E 
C &G Elec. Eng. COMMUNICATIONS Inst. Works & 
C & G Elec. Inst. C & G Radio /TV/ Highway Supers. 
C & G Elec. Tech. Electronics i'ainting & 
Computer Elec. C & G Telecomm. Decorating 
Electronic Eng. Technicians structural Eng. 
Electrical Eng. Prac. Radio & Elec. Surveying 
Install. & Wiring (with kit) GENERAL 
MANAGEMENT B Radio Amateurs 
PRODUCTION Exam. Agricultural Eng. ID 
Computer Prog. Radio Servicing & Council of Eng. Inst. 
Electronic Data Repairs General Education 

Transistor Course Pract.SlideRule 
Processing 

TV Main & Serv. Pure &Applied Estimating [] Maths. Foremanship AUTO rr AERO Refrigeration Inst. Cost & Man. Aero Eng. O Rubber Technology Accountants A.M.I.M.I. Sales Engineers Ill Inst. Marketing A.E.C. Cert. [ University Ent. Management Auto Engineering 
Motor Trade Man. Auto Repair [1 Network Planning C & G Auto Eng. 
Personnel Man. Garage 
Production Eng. Management L' Quality Control MAA /IMIDiploma L' Salesmatt,ship Motor Vehicle 
Storekeeping Mechanics 7 

1 

G.C.E. 58'0' dc' A' 
LEVEL SUBJECTS 
Over 10,000 
Group Passes 

' nach na for manu rea ¡n. exams ,ncb,din,g C S G and arso aacistancr ,n 

SEND FOR 
YOUR FREE 
BOOK NOW! 
BRITISH INSTITUTE 

OF ENGINEERING 

TECHNOLOGY 

1 
1 
1 
1 
1 
1 
1 
1 
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DEPT. BwwoaALDERMASTON COURT, READING RG7 4PF 

QL wwua , 
NAME._....__...._........_ 
BLOCK CAPITALS PLEASE 
ADDRESS ___ ............... 

1 
OTHERSUBJECTS ......................._..........................._...._....................... ..__..........._.._............ ....... AGE ..................... 
Lccredited by the Council for the Accreditation of Correspondence Colleges. 

I,y 
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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 feeding two groups of 
speakers, front and rear. 

ÚK175 STEREO PREAMPLIFIER 
WITH TONE CONTROLS 
The UK 175 has been specially developed to be used 
with UK192 50W per channel stereo amplifier. 

THREE -WAY CROSS OVER 
FILTER 12db /OCTAVE 
The UK800 three -way cross -over filter with a 12d13/ 

Octave roll off is a true separation for bass speaker, mid 
range and tweeter units 

THE BIG NAME IN ELECTRONIC KITS 

'lIlTROp JK 
4 &7 CASTLE STREET, HASTINGS, SUSSEX TN34 3DY 

TEL: HASTINGS 2875 

\Virrlcs5 \C'orld, chtrnil,cr 1L)-, 

Check in one direct 

move with Brandenburg's 

new HV meter 
We thought it was about time somebody supplied direct reading 
meters for high voltage, so we've produced three -one for up to 

5kV, one for 15kV and one for 30kV to complement our range of 

HV power supplies. 
The meters are operated by two 9V internal batteries (800 hours 
life) linked with a built -in checking facility. Positive or negative 
ground is available, selected by a front panel switch. And, as 

with all Brandenburg products, there is a 12 months uncondi- 
tional guarantee. 

Accuracy of 1% fsd over voltage range of 0.30kV d.c. 

Less than 1,a.A drawn at 30kV d.c. 

4.5in (114 mm) scale mirror -backed meter. 

Temperature range 5 -35 °C. 

Dimensions only 7 x 8 x 5-1-in high (200 x 145 x 178mm). 

Recorder output. 

Yet another Brandenburg piece in the 

high voltage game 

b d b ran en u rg 
STABILISED HIGH VOLTAGE 
Brandenburg Limited, 939 London Road, Thornton Heath, Surrey. 

CR4 6J E, England. Tel : 01 -689 0441 Telex : 946149 

Agents or distributors in most principal countries. P6437 

WW-038 FOR FURTHER DETAILS 
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THERMOCOUPLE POTENTIOMETER 
Type P8 

RANGE 
RESOLUTION 

ACCURACY 

Request full details from: 

0 to 50mV 
1µV 

+0.01% 

3 TEST CIRCUITS 
IN -LINE READOUT 

BATTERY OPERATED 

CROYDON PRECISION INSTRUMENT CO. 
HAMPTON ROAD, CROYDON, CR9 2RU Telephone: 01 -684 4025 and 4094 

WW -039 FOR FURTHER DETAILS 

psi 
MODEL 
U -50DX 

SPA ERs 
USED THROUGHOUT THE WC BLD. SANWA'S 
EXPERIENCE OF 30 YEARS ENSUES ACCURACY. 
RELIABILITY. VERSATILITY. UNSUF 'ASSED TESTER 
PERFORMANCE COMES WITH EVERY SANWA 
6 Months' Guarantee Excellent Repair Service 
MODEL P2B E6.67 MODEL A145 E21.52 
MODEL JP5D E8.00 MODEL 3EOCE E21.85 
MODEL 360YTR E11.30 MODEL N7D1 E25.41 
MODEL U50DX E11.43 MODEL 460ED E29.72 
MODEL A303TRD E15.04 MODEL EM800 £72.79 
MODEL K30 THD E17.21 MODEL R1000CB E75.27 
MODEL F8OTRD 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. 
Please write for 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. KT11IP 

TeI:01- 546 4585 
WW -040 FOR FURTHER DETAILS 

11.w.° DIGITAL MULTIMETER 
(D. E. O'N. Waddington, March 1973) 

LIST OF PARTS NOW AVAILABLE 

Please send a stamp 
We will also include our illustrated lists of other 

components 

CAVERN ELECTRONICS 
29 CLAREFIELD ROAD, LEICESTER LE3 6FB 

Tel.: Leicester (0533) 857223 
(Mail Order only) 

WW -041 FOR FURTHER DETAILS 

/or 
contact Derek Owen at 01 -874 9054 or Telex 923455 

LEEVERS-RICH 
EQUIPMENT LIMITED 

Agents in Scandinavia, Eastern and Western Europe, Middle East, 

Africa, Australasia and the Far East. 

LEEVERS -RICH EQUIPMENT LIMITED 
319 TRINITY ROAD ' LONDON SW18 3SL 
Telephone 01 874 9054 Telex 923455 
Cables LEEMAG LONDON 

WW -042 FOR FURTHER DETAILS 

MEMBER Of 
'ME MGR GAO, 
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What is TEL 
Telefi brings you for the first time real Hi -Fi results from your existing 

625 line television. 
T.V. Studios transmit superb auality but skimping in the sound 

section of the receiver means low -fi sound. 

Celestion Terefi cnanges all this simply coupled to most T.V. 

receivers the first T.V. music you hear through Telefi will convince 
you the dramatic improvement is what you have been waiting for. 

Telefi a remarkable innovation exclusive to Celestion for use in 

Celestion 

conjunction with Hi -Fi and Audio systems for providing high quality 
television sound reproduction. No direct connec:ion to the T.V. is 

required, the coupling being effected by an inductive pick -up. 
Telefi is complete in a handsome natural teak veneered case 71" x 

511" x 2s" approx. 
"The Telefi is a very worth while device and will give greater overall 

enjoyment than the T.V. manufacturers normally prcvide." John Gilbert 
'The Gramophone'. 

Also send for details of the complete range of Celestion Loudspeakers 

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

WW -044 FOR FURTHER DETAILS 

NEW INTEGRATED 
u 

CIRCUITS r " °.., 
Quadraphonic Designed to decode an SQ encoded programme into 
decoder four separate channels. The device conforms to 
MC 1312P specifications for decoding quadraphonic records using 
MC 1313P the popular CBS system. (includes CBS royalty) £2.24 

FM 
Stereo decoder 
MC 1310P 

Requires only thirteen resistor /capacitors to build a 

complete unit that will convert an existing mono FM 

tuner to stereo operation. Has a built in mono /stereo 
switch capable of driving a 75mA signal lamp. £2.93 

Stereo 
preamplifier 
MC 1339P 

A low noise stereo pre -amp in one TO -116 package and 
sensitive enough to handle a magnetic cartridge input! 
Provision is made for a tone control network and the 
device has a built in power supply ripple filter. £1.07 

2 watt mono 
amplifier with 
pre -amp 
MC 1316P 

A useful low cost device for all phono applications, 
intercoms, baby alarms etc. Has a full 2W RMS output 
with no extra heat sink required. The pre-amp is 

electrically separate from the power amp giving the 
device useful versatility. £1.44 

Timing Circuit 
MC 1455P1 

A highly stable controller in which time delays 
(microseconds through hours) are accurately controlled 
by one external resistor and capacitor. Triggering and 
resetting terminals provided. Output can source or sink 
up to 200mA. £0.87 

FM Radio or 
Colour TV 
Tuning Indicator 
ML 1335P 

A must for spot on tuning.The device switches on a lamp 
when the receiver is precisely aligned on the centre of 
the incoming signal. Off centre tuning results in a dim 
lamp, noise only (no signal) will extinguish the lamp. 

£0.87 

Specifications 
and Application 
information supplied 
with.all devices. 

To Jermyn Home Electronics 
113Vestry Estate, Sevenoaks, Kent 

Please supply the following devices return of post 

Type No. Quantity 

l enclose cheque /POrder for £ 

Add 20p packing and postage +10% VAT on total order. 

WW-036 FOR FURTHER DETAILS 

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

REPAIRS 
OF ELECTRICAL MEASURING INSTRUMENTS 

7 -14 DAYS SERVICE 
4 MODEL B MK.V 

STOCKISTS 
ALSO SUPPLIERS OF GEC 

9ISSO AND OTHER 
MU_TI.RANGE TEST SETS 

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

OF ALL TYPES OF INSTRUMENTS, INDUSTRIAL 
AND PRECISION GRADE. 

LEDON INSTRUMENTS LTD. 
76 78 DEPTFORD HIGH STREET, 

LONDON SE8. 

TEL. 01 -692 2689 

GLADSTONE WORKS GLADSTONE RD., 

FOLKESTONE KENT 

TEL :(STD)03)3 57555 
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BRITAIN'S (ASTEST SERVICE 
component specialists for the discerning amateur and professional 

COMPREHENSIVE 
CATALOGUE 

48 PAGES OF SEMICONDUCTORS AND 
ASSOCIATED DEVICES ESSENTIAL 

FOR PROJECT & PROTOTYPE 

COMPREHENSIVE 
CATALOG U E 

1PELIJ ELEEUPIJ1II «a. 
DEPT. WW1, 7 COPTFOLD ROAD, BRENTWOOD, ESSEX. 

4 
WW -045 FOR FURTHER DETAILS 

3% accuracy which 
just about summates 

this new 25MHz 
dual -trace instrument 

from Scopex. 
A professional scope 

by any standards 
yet at £175 in a 

price bracket far 
below its design 

specification. 

3' JP114UQ33 
The precision scope for 

the demanding engineer 

N- 
V COPEX 

* DC- 25MHz, 
full screen 

* Measuring 
accuracy 3% 

* Signal delay on 
both channels 

* Trig level and 
polarity from 
one simple control 

* Wide timebase range, 
200 ns /cm to 200 ms /cm 
Sensitivity 
10mV /cm to 50 V /cm 
High brightness 
PDA tube 
Lightweight 
portability 

Write now, or telephone: 
Scopex Instruments Limited, 
Pixmore Industrial Estate, 
Pixmore Avenue, 
Letchworth, Herts. 
Tel : Letchworth 72771 

(STD 04626) 

WW-O46 FOR FURTHER DETAILS DDL 4065 

Sí451 Millivoltmeter 
* 20 ranges also with variable control 

reading of relative frequency response 

J. E. SUGDEN & CO. LTD., CARR 

JES AUDIO INSTRUMENTATION 
Illustrated the Si453 Audio Oscillator 
SPECIAL FEATURES: 
it very low distortion content -less than .05% 
it an output conforming to RIAA recording characteristic 

battery operation for no ripple or hum loop 
tit square wave output of fast rise time 

£40.00 
also available 

Si452 Distortion Measuring Unit 
permitting easy * low cost distortion measurement down to .01 % with 

comprehensive facilities including L.F. cut switch. etc 
£35.00 ALL PRICES PLUS V.A.T. X0.00 

STREET, CLECKHEATON, YORKS. BD19 5LA. Tel: 09762 -2501 

WW-047 FOR FURTHER DETAILS 
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MULLARD BOOKS ON 

ELECTRONICS 

FOR THE ENGINEER 
ENTHUSIAST 

AND STUDENT 
APPLICATIONS OF INFRARED 
DETECTORS 
152 pages, illustrated £2.00 

COLOUR TELEVISION 
46 pages, illustrated in colour _ _ ___ __... _ _ .........................873p 

FIELD EFFECT TRANSISTORS 
132 pages, illustrated........._ _ ......... _. _ ................... .................._............ £1.80 

MAGNADUR MAGNETS FOR D.C. 
MOTORS 
52 pages, illustrated _ _ .75p 

MOS INTEGRATED CIRCUITS 
AND THEIR APPLICATIONS 
176 pages, illustrated £200 

MULLARD DATA BOOK 
160 pages, illustrated 30p 

POWER ENGINEERING USING 
THYRISTORS - VOL. 1 TECHNIQUES 
OF THYRISTOR POWER CONTROL 
240 pages, illustrated ... £1.50 

TRANSISTOR AUDIO AND 
RADIO CIRCUITS - 2nd EDITION 
288 pages, illustrated ......................_................................ ................._.....__...... £1.80 

ALSO MULLARD MINI BOOKS 
an educational series. 

Integrated Circuits ___.._ 40p 
Magnetic Core Memories 40p 
Principles of Electrostatics _... .__... . _ ............ ................._............_ ..20p 
Principles of X- Rays 20p 
Semiconductor Devices........_ ........................._. ............................... __........... 37 ¡p 
Thyristors 50p 

AND SIMPLE MEASUREMENT SERIES 
experiments for education and training. 

Simple Transistor Measurements.... __.. _ _ ................_. 
Simple Oscilloscope Measurements......._...., ...._ _.._ __.... . 

Simple Valve Measurements.. _ ............................._ _ . ___. 

25p 
25p 
25p 

The Diagnostic X -Ray Tube ............ ............................... __ _..... _ 50p 
A Programmed Book on Semiconductor Devices --...._ _ -62,<p 

HOW TO GET YOUR COPY 
From your local bookseller or cash with order plus 

postage and packing from: 
Selray Book Company Limited, 

60 Hayes Hill, Hayes, Bromley, Kent BR2 7HP 
Or send for full list of Mullard titles from: 

Dept. CIH Mullard Limited, 
New Road, Mitcham, Surrey CR4 4XY. 

M57 

wireless worm, JeptemDer 1Y /3 

Acclaimed as the World's leading' 
telescopic tiltover tdwer in the 
field of radio communication 

Models from 25' to 1.20' 

Look for the name 

STRUMECH 
Strumech Engineering Co Ltd 

Coppice Side. Brownhills, Walsall, Staffs. 

WW -049 FOR FURTHER DETAILS 

TWO NEW 

SOLDER 
SIPPERS 
MAKE DE- 

SOLDERING 
QUICK & 
EASY 

longs 
Longs Ltd. 
Hanworth Lane 
Trading Estate 
Chertsey Surrey 
KT16 9LZ. 

NM I E MI 
PLEASE FORWARD 
without obligation 

Ifurther details. 

Maxi -Super HT 1810 and 

Maxi -Mini HT 1800 
Solder Sippers 
Designed for use when working 
or re- working P.C. Boards. Per- 
mits removal of molten solder 
from Multi -leg components, en- 
abling easy extraction. The sol- 
der is 'sipped' through the noz- 
zle, and automatically _ejected 
when the instrument is next used. 
A Swiss precision instrument 
manufactured to a high degree 
of accuracy. 
The anti-corrosive outside casing 
has a knurled finish for more 
positive grip, and encases plated 
internal parts. 
The Maxi -Super has been design- 
ed with a 3.5 kg. spring action 
recoilless plunger, whilst the 
Maxi -Mini with its conveniently 
shaped operating button, has a 

2.5 kg. spring action plunger, 
protected by a channel guard. 
Both models have been designed 
with an easy -to- replace 'dupont' 
teflon screw -in nozzle. 

MI 1 I II= = MI MN - 
PLEASE SUPPLY PLEASE SUPPLY, 
Maxi -Super HT Maxi -Mini HT 
1810 at £6.60 1800 at £4.95 

I enclose cheque value f 

I NAME POSITION 

ICOMPANY 

IADDRESS 

SIGNED 
Reg. England 68496 1 I MN EN INN 

Prices include VAT - - M N 

1 

1 

1 

1 

WW -048 FOR FURTHER DETAILS 
WW --050 FOR FURTHER DETAILS 
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THE 5350 -A NEW CONCEPT IN 
NUCLEAR SPECTROMETERS 

. . 
.0. 

to 0 al nil .. 

- - a a 

# me 
w IN 10, 

This is an entirely new range of purpose -built 
Nuclear Spectrometers with many outstanding new 
features which will have immediate appeal to those 
engaged at any level in the analysis of radioactivity. 
,t 4 -mode pulse height analysis 
* Wide -range ratemeter with zero suppression 
* Simple controls 
* Charge- sensitive input 
* NIM- compatible signal levels 
* Integrated circuits throughout 
it Attractive yet robust housing 
* Low cost 
For full information: - 

ESI NUCLEAR LIMITED, 
2 CHURCH ROAD, REDHILL, 
SURREY RH1 60A 
Tel: Redhill (91) 64993 

An Associate Company of Edwards Scientific International, 
Mirfield, Yorkshire. 

WW -O51 FOR FURTHER DETAILS 

New 15MHz 
Portable Dual 
Trace Oscilloscope 
Type 201 -£170* (UK, excluding VAT) 

5mV/Div. 
100 nS /Div. 

PLUG -IN 
Timebase and 

Amplifier 
Modules 

with 212 Amplifier and 211 Timebase 
Utterly portable, accurate and easy to use. 
Features exceptional triggerability and 
high definition CRT. Get in touch now for 
further details. 

-NA& 
114/116 Shipbourne Road, 
Tonbridge, Kent. 
Tel: Tonbridge 61448. 

Meteronic Ltd., 

WW-052 FOR FURTHER DETAILS 

MULLARD BOOKS ON 
ELECTRONICS 

HMIJ 
MOS 

INTEGRATED 
CIRCUITS 
AND THEIR 

APPLICATIONS 
This book describes the construction , 

manufacture and characteristics of MOS 
integrated circuits, and the ways in which 
they can be used. 
The MOS integrated circuit has considerable 
advantages over the bipolar type in 
applications where large arrays of devices are 
used. Some typical applications where this 
type of integrated circuit shows its 
advantages are discussed. 
Contents : 
MOS fundamentals - manufacture of MOS 
integrated circuits - dc or static 
characteristics - MOS static inverter - MOS 
switching characteristics - MOS gate 
circuits, static logic - dynamic logic circuits 
- four -phase dynamic logic circuits - 
interface circuits - input and output 
protection - MOS logic applications. 
Size 8i" x 6" clothbound, 176 pages, illustrated. 

Price £2.00 

THE 
MULLARD 
DATA 
BOOK 
1973/4 
The colour -coded 
sections of the latest 
edition of Mullard Data 
Book are packed with 
information on valves, 
integrated circuits, semiconductors, 
picture tubes and components. The 
book also lists equivalents and comparables. 
ORDER NOW! 

Price 30p 

HOW TO GET YOUR COPY 
From your local bookseller or cash with order 
direct from Selray Book Company Limited, 
60 Hayes Hill, Hayes, Bromley, Kent, BR2 7HP. 

WW -053 FOR FURTHER DETAILS 
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Soldering 
was never so simple. 
Greenwood Electronics brings 

you four top -class 
electronics applications 
products. 
Iso Tip cordless 
soldering iron. 

For the first time 
ever in the UK 
you can have 
a safe, 
high -power 

Oryx 50: 
an authentic temperature 
controlled soldering iron. 

The Oryx 50 is another instrument 
which is ideal for precision 
soldering, and totally 
independent of external 
controls. The iron is mains 
operated, light, compact and 
easy to handle. However, 
despite its small size its 
equipped with a large 50W 
element loading, giving 
rapid heating and high 
performance with Lonstant 
tip temperature. 

Temperature control is within 
2 %, with one long life 

iron - coated tip serving all 
temperatures. 
A comprehensive range of 
replacement tips is available. 
As a safety feature, an 
indicator lamp is fitted. Choice 
of voltages : 12, 24, 50, 115 
and 210/250. 
£5.20 V.A.T. 

The Oryx SR3A 
desoldering tool. 

The SR3A is a new, improved 
desoldering tool, especially 
designed for removal where 
components are tightly 
grouped or otherwise 
inaccessible. 

It instantly removes all 
unwanted solder from printed 
circuits and all other solder 
joints. 

Simple, reliable, speedy and 
accurate, it meets today's 
most stringent safety 
regulations. 
£4.50= V.A.T. 

If you do any soldering at all, 
and certainly if you do a lot of 
soldering, you owe it to 
yourself to make it as easy as 
possible. Write today for full 
details of our range. 

soldering iron which 
can be used anywhere 
without a mains lead.. 

This is the direct 
result of a breakthrough 
in the use of nickel 
cadmium cells as a 

rechargeable power 
source. 

Tip performance is up 
to 50 watts, with over 
360 °C tip temperature. 

The tip reaches operating 
temperature within 5 seconds. 
It cools equally rapidly. 

It comes with a charging stand for 
either 240V or 115V A.C. operation. 
There is also a 12 -volt 
model that can be charged from a 

car battery. Each charge is capable of 
more than 60 soldering joints. 
£9.95 -- V.A.T. 
Adjustable bench vice. 

The new Oryx adjustable bench vice 
is designed to operate where 
accurate workpiece location is 
essential. So the user is able to carry 
out soldering and assembly on 
printed circuit boards and handle 
drilling and cutting operations on 
even the most delicate components. 

Positioning of the vice is easily and 
quickly carried out, without removing 
the workpiece. 

The vice has two adjustment 
facilities. Replaceable nylon jaw 
linings enable the workpiece to be 
firmly gripped without damage. 
£13.85 - V.A.T. 

I'd like to make precision 
soldering easier. 

Please send me details on how 
to do it. 

I understand this places me 
under no obligation. 

Name 

Address 

Greenwood Electron 
21 Germain Street, C 
Bucks, H P51 LL. 
Tel : 02405 4808 

ics, 
hesham, 

WW/9/73 

GREENWOOD ELECTRONICS 
21 Germain Street, Chesham, Bucks, HP5 1 LL. Tel :02405 4808 

WW-054 FOR FURTHER DETAILS 
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The finest 
independent 

video and audio 
centres in europe 

R.E.W. Audio Visual Co. now have two video and audio centres serving 
the needs of industry, commerce and education. At Colliers Wood there 
is a complex covering 7,000 square feet with its own spacious car park 
and housing Video Demonstration Studios, Video Recording Studios 
and a Hire Department. Vast stocks of leading equipment are available 
including Video Cassette Recorders and 525 line American Standard 
Equipment. There is a trade counter for immediate sales service on 

Video Tapes and Accessories and a Service Department, 2,000 sq. ft. 
in area staffed 
by qualified engin- 
eers. A special 
Department is 
available for Video 
Tape Dubbing and 
Video Tape Copy- 
ing of all formats. 
A large range of 

leading Audio Equipment is also on display. The opening of the new showrooms at 
Centrepoint means we can now extend our expert service to customers in the West End 
of London. 

AKAI VTS 110 DX Portable battery/mains video system 

Rec'd Price £595 + VAT 

VERY SPECIAL OFFER 

£535 +VAT 
Portability 
Batt /Mains 
Built -in monitor for 
instant replay 
' , tape - low cost soft 
ware 
Simple operation 
Convenient light weight - 18.6 lbs. 

THE LATEST SONY AV SERIES AT REW NOW! 
High picture resolution of more than 300 lines using high 
density z inch tape. 

AV -3420 'ROVER' Portable VTR & camera 
Half -hour playing time on 1,200 ft. 5 inch tape. 
Features playback through camera eye -piece 
monitor. 

£75j0+VAT 

or any attached 

HIRE SERVICE We have the full range of Sony, Akai, Shibaden, Philips, 
IVC, Ampex etc. for immediate hire from stock. 
Also American Standard 525 line Sony Equipment and 525 line NTSC 

Sony U -Matic colour Video Cassette Recorders. 

REIS AUDIO VISUAL 

inn 
I 

R.E.W. House, 10 -12 High Street, Colliers Wood, London SW19 2BE. Telephone: 01 -540 9684/5/6/7 
Centrepoint, Junction of New Oxford Street & Charing Cross Road, WC2. 
Also at 146 Charing Cross Road, London WC2. 

WW -55 FOR FURTHER DETAILS 
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Liii4ead 
Laboratory 
IHtrument5 

M2B 

G 10Hz -1 MHz.0- 6ivoltsrms 2wattsinto5ohms 
incorporating short circuit protection. 32.00 

WIDE RANGE MILLIVOLTMETER 
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 

,s 

fr7 
M a; 

.,ez 

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

íUafffßrd 
means a good deal 

in electronics 
Linstead Electronics, Roslyn Works, Roslyn Road, 

London N1 5 5JB. Telephone: 01 -802 5144 

Wireless World, September 1973 

Get to grips 

with your problem 
by using W C L 

ele3trolytic 
capacitors 

BLORE - BARTON LTD 

Reedham House 

Burnham Bucks 
telephone Burnham 5524 
telex 847322 
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