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STC is proud to announce that its 
entire range of Star equipment has 
received the award of the British 
Council of Industrial Design. 
Elegant and functional in design the 
Star Mobile Radiotelephone and 
Starphone Pocket Radiotelephone are 
milestones in the design of 
Radiotelephone products. 

The rapid acceptance of Star Mobile 
Radiotelephones in the UK and in 
over 30 countries throughout the 
world is a forceful reminder of the 
importance of design in worldwide 
marketing success. 

For further information : 

STC Mobile Radiotelephones Limited, 
New Southgate, London N.11. 
Telephone : 01 -368 1200. 
Telex :261912. 

Mobile Radiotelephones STC 
WW -001 FOR FURTHER DETAILS 
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Don't doubt your valves, check them with an AvoVCM 163 

al 

The Avo VCM163 Valve Characteristic Meter is one of the most versatile 
valve testers ever developed. With facilities for testing valves with as many as 13 

pin connections (and 2 top caps), plus recently introduced types such as nuvistors 
and compactrons, the VCM163 provides both rapid fault diagnosis and compre- 
hensive static /dynamic characteristics data. Nevertheless, it is even simpler to 

use than previous models - no backing -off is required. A separate meter displays 
mutual conductance values contknuously during testing, and there is pushbutton 
monitoring of screen parameters. The full range of h.t. voltage -12.6V 

to 400V - can be applied to anode and screen, heater voltage is adjust- 
able in 0.1V steps from 0 to 119.9 and grid voltage may be varied con- 

tinuously from 0 to 100V (calibrated). Get complete information about 
the VCM163 from your local dealer or Avo Ltd, Avocet House, Dover, 

Kent. Telephone Dover 2626. Telex 96283. 

Remember it's not only Amps, Volts and Ohms at Avo no THORN 
Thorn Gmmt, 

WW - -006 FOR FURTHER DETAILS B1 
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SHRINK Y UR 
SW1TGHIIIB 
PROBLEMS... 
with 4 new improved miniature relays from 

Associated Automation 

Mercury Wetted Contact Relay Type EBRM: 
Height only 10mm for low profile pcb 
mounting; 20mW bi- stable, 40mW single - 
side- stable; operate time Ims nominal at 
max. coil power; life over 25 x 109 operations 
at rated load of 100VA; bounce -free for both 
Form C or D contact resistance. 

Hermetically Sealed Relay Type TF: 
All- welded, T.0.5 transistor can envelope 
giving high isolation switching with high shock 
and vibration characteristics; full CPL approval 
for standard versions; switching capability 
1 amp at 28V D.C. to low level; single and 
double pole; operate powers down to 40mW. 

Dry Reed Relay Type ERMC /D /E: 
Miniature open, shielded and encapsulated 
styles with up to 5 poles, offering all the 
advantages of reeds at low cost; standard 
relays operate from 35mW depending on 
contact arrangement; electrostatic shielding, 
high voltage insulation and low thermal types 
can be specified; life expectancy 10 x 106 
operations at full load, contact rating 10VA. 

4 
Enclosed Industrial Relay Series 20: 
Wide range of coils, contact arrangements and 
mountings; up to 6 poles, up to 5 amp 100W; 
life over 10 x 107 operations; single or twin 
contacts in wide range of materials; low- priced, 
readily available, easy to apply. 

All these illustrations are full size. 

WW -007 FOR FURTHER DETAILS 

Whatever your switching 
problem - we can reduce it to 
size. These new additions 
increase an already 
comprehensive range of 
switches and relays for all 
communication and control 
purposes. All competitively 
priced and backed by Britain's 
most outstanding applications 
engineering service. Try us 
... for size. 

70. ASSOCIATED AUTOMATION LIMITED 
ELECTROMAGNETICS, 
70, DUDDEN HILL LANE, 
LONDON, N.W.10 Tel: 01 -459 8070. 
Manufacturers of Clare Elliott and Elliott Relays 

Please send me your fully illustrated literature 
on (tick box applicable) 

1n 2_ 3 4_1 

NAME 

COMPANY 

ADDRESS 

Lmemtxr of the G.E.C. Group of Companies W W 

TA 11041 
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Voltage stabilisers 
and reference tubes in 

four easy pages. 
Easy -to -check tables of performance facts and 

figures. Clearly laid -out dimension diagrams. An 
index of replacement equivalents containing over 

80 items. 
They're all here in EEV's four -page data digest 

on voltage stabilisers and voltage reference tubes. 

Send for your copy now. Then, when you're 
looking for reliability plus extreme economy, you'll 
know where to find it. 

English Electric Valve Co Ltd, Chelmsford, &b 
Essex, England. Telephone : 0245 61777. 
Telex: 99103. Grams: Enelectico Chelmsford. 

To: English Electric Valve Co Ltd, Chelmsford, Essex, England. 

Please send free data digest on EEV voltage stabilisers 
and reference tubes. 

Name & Position 

Company 

Address 

Tel: exchange or code 

Number Ext. 

ENGLISH ELECTRIC VALVE CO LTD 
L_ 

WW -008 FOR FURTHER DETAILS CRC1O 
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Vortexion 
This is a high fidelity amplifier (0.3% 
intermodulation distortion) using the 
circuit of our 100% reliable -100 Watt 
Amplifier (no failures to date) with its 
elaborate protection against short and 
overload, etc. To this is allied our 
latest development of F.E.T. Mixer 
amplifier, again fully protected against 
overload and completely free from radio 
breakthrough. The mixer is arranged for 
3- 30/600 balanced line microphones, 
and a high impedance line or gram. 
input followed by bass and treble con- 
trols. 100 volt balanced line output. 

,L+. íul l' ,I 

THE VORTEXION 50/10 WATT ALL SILICON AMPLIFIER 
WITH BUILT -IN 4 -WAY MIXER USING F.E.T.s. 

Off 
G 11.1). . _ , 

VORTEXION l^ 50/70/i E T (10 _ 
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. 

04000 410 

THE 100 WATT MIXER AMPLI- 
FIER with specification as above is here 
combined with a 4 channel F.E.T. mixer, 
3 mic. 1 gram 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. 

20/30 WATT MIXER AMPLIFIER. High fidelity all silicon model with F.E.T. input stages to reduce intermodulation 
distortion to a fraction of normal transistor input circuits. The response is level 20 to 20,000 cps within 2 dB and over 30 times 
damping factor. At 20 watts output there is less than 0.2% intermodulation even over the microphone stage at full gain with 
the treble and bass controls set level. Standard model 1 -low mic. balanced input and HiZ gram. 

ELECTRONIC MIXERS. Various types of mixers available. 3- channel with accuracy within 1 dB Peak Programme 
Meter. 4- 6 -8 -10 and 12 -way mixers. Twin 2, 3, 4 and 5 channel stereo. Built -in screened supplies. Balanced line mic. input. 
Outputs: 0.5 V at 20K or alternative 1 mW at 600 ohms, balanced, unbalanced or floating. 

VORTEXION LIMITED, 257 -263 The Broadway, Wimbledon, S.W.19 
Telephone: 01 -542 2814 and 01 -542 6242/3/4 Telegrams: "Vortexion, London S.W.19" 

WW -009 FOR FURTHER DETAILS 
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EEV thyratrons give greater 
accuracy and better performance in three 

major nuclear physics applications: 

Linear accelerators 
EEV thyratrons can withstand peak 

inverse voltages up to 20 kV following 
a pulse. 

Their operation is unaffected by small 
reservoir voltage variations. 

EEV thyratrons need no servicing and 
give trouble -free operation in oil- filled 
equipment. 

English Electric Valve Co Ltd, 
Chelmsford, Essex, England. 
Telephone: 0245 61777 Telex: 99103. 
Grams: Enelectico Chelmsford. 

I 

I 

I 

I 

I 

I 

I 

Particle accelerators 
EEV thyratrons ensure reliable firing. 

They give nano -second accuracy. 
i There are very few missing pulses. 

They require no external gas supply. 
Because they have an annular currert 

flow EEV thyratrons can switch peak 
currents very rapidly without risk of arc 
extinction. When fitted into coaxial 
housings rates of rise of current up to 
100kA /µsec are possible. 

Spark chambers 
Long life is important for spark cham- 

ber operation - and EEV thyratrons have 
given 10,000 hours service in some cases. 

Spurious firing is virtually eliminated. 
Jitter is kept as low as 1 ns. 
They make possible repetition rates of 

up to 50 kHz due to very rapid 
deionisation characteristics. 

EEV thyratrons operate over a wide 
range of H.T. voltages at currents up to 
10 kA without change in characteristics 
- sc drive units may be used with 
different chambers. 
7 The low trigger voltage means that 
simple firing circuits are possible. 

To: English Electric Valve Co Ltd, Chelmsford, Essex England 
I am interested in thyratrons for (application 

Name & Position 

Company 

Address 

Tel: exchange or code 

Number Extension 

[ENGLISH ELECTRIC VALVE CO LTD 

WW-o10 FOR FURTHER DETAILS 
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How to be a 
mnemo - 

po y ¿;ricist 

All you need to shrink your cable binding 
and sleeving costs - is a match! 
Our demonstration kit Contains two types 
of wired terminals and Helashrink® heat - 
shrinkable sleeves. You simply add 
heat for a tight shrink -fit or 
shroud. In seconds - and at very 
low cost. Post coupon and see. 

o 

o 
V= 

r 
Free demonstration kit 
Please send me your free Mnemopolymerics Demonstration 
Kit plus full details of the complete Helashrink range. 

Name 

Company 

Address 

L 

WORLD LEADERS IN CABLE ACCESSORIES 

W - HELLERMANN ELECTRIC 
A dmston of Bowthorpe- He / /ermann Ltd 

Gatwick Road, Crawley, Sussex. Tel : Crawley 28888 
A member of the Bowtho,pe Holdings Group of Companies J 

i 

WW -011 FOR FURTHER DETAILS 

*Mnemopolymerics -the science 
of heat -shrinkable polymers with a 
built -in memory - perfected after many 
years of intensive research and 
development by Hellermann- Electric. 
Helashrink products include: 
Helashrink Electrovin ® - sleeves, 
markers and tubing in PVC - designed 
to cut the cost of cable harness 
sleeving, terminal insulation, plug 
shrouding, identification, insulation 
of condenser and transistor cans, 
and general mechanical protection. 
Also for creating multicore cables, 
harness work and bus -bar protection. 
Two grades: Thin -wall, shrinking at 
70°C; Standard -wall, shrinking at 
135° to ISo °C: Both self- extinguishing. 
Good storage stability. 
Helashrink Insultite® - sleeves, 
markers, tubing and end caps in a 
range of irradiated and non -irradiated 
materials designed to provide the right 
product for the job - at the right price. 
Materials can be selected for flexibility, 
rigidity, shock and vibration 
protection, resistance to contaminants 
over a range of operating 
temperatures from -55 °C to 300°C. 
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You can view X- ray 
pictures in daylight using onlya 

5 micro- Röntgen dosage 
What would it mean to you ? An X -ray picture 

that is so bright you can view it in direct daylight 
as it happens. EEV's Image Isocon is now being 
used in X -ray equipment for this very purpose - 
reducing X -ray dosages to as little as 5 micro - 
Röntgens, allowing longer exposure times for 
'live' X -ray picture study, saving time by eliminat- 
ing the need for operators' eyes to become 
'dark- adapted'. 

The Image Isocon is so sensitive that it can 

convert a very low dosage -level picture to a bright, 

clear picture on a cathode -ray tube. This in turn 

means simple direct -from - screen photography. 
The Image Isocon is another product of EEV 

advanced tube technology. For complete data, 

please post the coupon. 

English Electric Valve Co Ltd Chelmsford, 
Essex, England. Telephone : 0245 61777. 
Telex: 99103. Grams: Enelectico Chelmsford. 

with the EEV Image Isocon 

To: English Electric Valve Co Ltd Chelmsford, Essex, England. 

Send for full details of EEV Image Isocon range. 

Name & position 

Company 

Address 

Tel. exchange or code 

Number Ext. 

ENGLISH ELECTRIC VALVE CO LTD 
L____ ----------- 

WW-012 FOR FURTHER DETAILS 
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Headsets 
have come 
alongway 
since the 
old days of 
"2 LO 
calling" 

in the forefront then 
in the forefront now .. 
S G BROWN 
present superlative 
examples from the 
CURRENT 
RANGE OF 
FINE AUDIO 
EQUIPMENT 

Why are you wise to choose head- 
phones by Brown? You invest in half 
a century's experience! From radio's 

cradle days - with "2L0 
calling" cat's whisker and 

crystal - S G Brown 
have led the way. 
More than ever today 
they supply the need for 
the newest and best in 
head set design. Send 
today for further details 

"CANADA" 
HA10 Series 

Paragons of high . 

performance, these pro- 
fessional studio type headsets 
bring the orchestra ono your 

home. Circum -aurel earpieces, 
with liquid seal carpals defeat 

outside noise. Highly commended 
for recording studios; instrument 
musical training and all personal 
listening applications. Frequency 

responses from 20 - 20,000 Hz 
from f20. Is. -d 

4C100 Series 
Military Lightweight 
Boom 
Micro- 
phone and 
Headset 
assembly. 
Designed to meet NATO Standards. 
Widely used in Military and Civil 
Applications. 

Prices on application 

1 HAWKER SIDDELEY 

COMMUNICATIONS 

ENVOY 4B600 Series 
Lightweight and robust the 
ENVOY is built to withstand 
vigorous useage yet elegantly 
designed to suit the most 
discerning user. Specially 
recommended for Air Traffic 
Controller, Air Crew and Teachen in 
Language Laboratory applications. 

S G BROWN LTD KING GEORGE S AVENUE WATFORD NERTFORDSNiRE 
TEL WATFORD 23301 TELEX 234,2 TELEGRAMS RADIOLINR w 1FORD 

Hawker Siddeley Group supplies mechanical, electrical and aerospace equipment with world -wide sales and service. 
WW-013 FOR FURTHER DETAILS 

THERMAL STRIPPERS 

The ADAMIN thermal wire 
strippers allow one -handed 
operation, using a simple 
tweezer action. 

They strip coverings of up to 
about L in dia. with minimum 
risk of damaging the conductors. 

FOR PTFE INSULATION 
use Model PTFE (illustrated), available for 24 
volts only. 

FOR PVC INSULATION 
and similar low- temperature materials use 
Model PVC, available for 12 or 24 volts. 

LITESOLD TRANSFORMERS permit safe operation from any mains power point. 
Free details of the whole wide range of ADAM IN, LITESOLD and LITESTAT soldering equipment in brochure A/5. 

LIGHT SOLDERING DEVELOPMENTS LTD. T e e t h -688 8589 4559on, 
CR9 211 

WW-014 FOR FURTHER DETAILS 
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EEV flash flash flash tubes 
make light of the toughest jobs 

For pumping lasers. For strobing. For photography. 
For any application in which quality, reliability and 
performance are vital, that's where you'll find EEV 

flash tubes. 
There's almost certainly a flash tube in the EEV range 

that has the right characteristics for your application - 
and if there isn't we can probably make one ! 

EEV flash tubes have extra heavy -duty electrodes. 
They give you long life, with up to 106 flashes, and they 

a9 

give you high conversion efficiency. Our air -cooled 
xenon flash tubes have a wide range of input energy 
levels and can operate at high repetition rates. 

Isn't it time you had the full facts about EEV flash 

tubes? Just post the coupon. 

English Electric Valve Co Ltd, Chelmsford, Essex, 

England. Telephone : 0245 61777 Telex : 99103 
Grams : Enelectico Chelmsford 

Type 

Energy 
input per 
flash max. 
(J) 

Arc 
length 
(in.) 

Bore 
diameter 
(mm) 

Typical operating conditions To: English Electric Valve Co Ltd, Chelmsford, Essex, England 

Send for full data on EEV flash tubes. 

I am interested in (application) 

Name 

Series 
Voltage inductance *Flash 

(kV) (pH) rate 

Trigger 
voltage 
(kV) 

XL615/4/3 400 3 4.0 2.5 400 1 per 30 sec. 12 -16 
Position 

XL615/7/3 600 3 7.0 2.5 400 1 per 15sec. 12 -16 
Company 

XL615/9/4 1500 4 9.0 2.5 400 1 per 30 sec. 16 -20 
Address 

XL615/10/5.5 3500 5.5 10.0 2.5 400 1 per 60 sec. 16-20 

XL615/10/6.5 5000 6.5 10.0 2.5 800 1 per 2 min. 20 -25 

XL615/10/12 9000 12 10.0 2.5 800 1 per 2 min. 25 
Tel. exchange or code 

XL615/13/6.5 10000 6.5 13.0 2.5 800 1 per 2 min. 25 
Number Ext. 

XL615/13/12 18000 12 13.0 2.5 800 1 per 2 min. 25 

'At maximum input levels (air- cooled) ENGLISH ELECTRIC VALVE CO LTD 

CRC fi 

WW-015 FOR FURTHER DETAILS 
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Looking for 
a reliable 

3mm lamp? 
You will find it in this new Vitality T -1 Range. 

Never have such small lamps been 
so reliable, so competitively 
priced. With a diameter of 
only 3mm they are capable of up 
to 200,000 hours of life at 
rated voltage and come either 
wire ended or based to fit 
available holders. With wide 
application in peripheral 
equipment for the computer 
industry, this new range is also 
providing truly reliable integral 

VI lighting of instruments and is 
much used in equipment where 
space is minimal. Folder NPR 
details the whole range. 

VITALITY BULBS 
Vitality Bulbs Limited, a General Instrument 
Electro- Optical Products Group company. 

BEETONS WAY, BURY ST. EDMUNDS, 
SUFFOLK. Tel 0284 -2071, Telex 81295. 

WW -016 FOR FURTHER DETAILS 
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Buying 
a scope 

First ask 
DYNAMCO 
Save yourself time by talking 
about your applications (PCM, 
TV, pulse, HF, etc) to our 
specialist engineers. If we can't 
meet your requirements from 
our own extensive range, then 
we'll tell you who can. 
Call Chertsey 2636. 

The scope 
specialists 
Dynamco 
Hanworth Lane 
Chertsey Surrey England 

World Wide Sales S Service 

WW -017 FOR FURTHER DETAILS 



NEW ADVANCE 
MULTIMETER 

in the handiest pack 

` Discounts for quantities ut 5 or more. 

1)1C7.1 TAI. r'II.LT IME. Tf IF 1. NAM ? 

1.9 9 9 
(:HE.CIt 

I V 

1 
OC 

rr-V {7 
20 200 100 

V K[7 

2071, A ( I V 

IIEJIMMIEPREI 
AL) N.' A N C: [ . I N S T R U M E rv T S 

DMM2 Digital Multimeter 
Versatility 
Measures :- 
DC & AC Volts 20CmV- 1 000VFS 
DC & AC Current 2OOuAFS- 
External shunts extend ranges to 
2A. Ohms. 200Q -2MQ =S 
Operates from AC Supply. 
External 12V DC or optional 
rechargeable battery pack . 

Stability 
Dual Slope Integration Single LSI chip ,s0O 

with stabilized zero performs all counting c<, 
point and storage and storage functions. 
display provides 
completely stable 
operation. 

ADVANCE ELECTRONICS LIMITED 
INSTRUMEN' ='S DIV =SIO SALES OF'F'ICE 

Raynham Road, Bishop's Stortford, Herts. Telephxne: 02 79 55155 

NAME 

POSITION 

COMPANY 

A DEMONSTRATION 

A COPY OF 

THE DMM2 LEAFLET 

I WOULD LIKE 

ADDRESS 

TELEPHONE Ni 

WW-018 FOR FURTHER DETAILS 
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Now hear this! 

Goldring and Toa 
have a lot of valuable 

things to tell you on P.A. 
Welcome the news that Goldring and Toa can 

offer you the most advanced range of P.A. systems. 
Nothing but the best -in high performance products . 

P.A. Amplifiers- microphones -horn speakers - 
megaphones -power intercoms - meeting 
amplifiers- background music players, etc. 

Goldring ® 
Sole UK distributors of modern P.A. systems by Toa Electric Co., Ltd, 

Goldring Manufacturing Co. (Great Britain) Ltd. 
486/488 High Road, Leytonstone, London E. t t. 

Write or Telephone 01 -539 8343 For Full Details 

WW-019 FOR FURTHER DETAILS 
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FR E_THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 
TO AMBITIOUS ENGINEERS 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 164 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division; 
explains the benefits of our Appointments 
Dept. and shows you how to qualify 
for five years' promotion in one year. 

SATISFACTION OR 
REFUND OF FEE 
Whatever your age or experience, you cannot 
afford to miss reading this famous book. Send 
for your copy of "ENGINEERING OPPOR- 
TUNITIES" today -FREE. 

WHICH IS YOUR 
PET SUBJECT? 

Radio 
Television 
Electronics 
Electrical 

Mechanical 
Civil 

Production 
Automobile 
Aeronautical 

Plastics 
Building 

Draughtsmanship 
B.Sc. 

City & Guilds 
Gen. Ceri. of 

Education 
etc., etc. 

PRACTICAL 

EQUIPMENT 

Basic Practical and Theor- 
etic Courses for beginners in 
Radio, T.V., Electronics, etc. 
A.M.I.E.R.E. City ti Guilds 

Radio Amateur's Exam. 
R.T.E.B. Certificate 
P.M.G. Certificate 
Practical Radio 

Radio 6 Television Servicing 
Practical Electronics 

Electronics Engineering 
Automation 

INCLUDING 

TOOLS ! 

The specialist Elec- 
tronics Division of 
B.I.E.T. Is OIV 
offers you a real lab- 
oratory training at 

home with practical 
equipment. 
Ask for details. 

POS COUPON NOW! 

Please send me your FREE 164 -page 
"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

ADDRESS 

NAME 

BRITISH INSTITUTE 

OF ENGINEERING TECHNOLOGY 
(Dept. 303B), Aldermaston Court, Aldermaston, Berkshire SUBJECT OR EXAM. 

THAT INTERESTS ME 303B 

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD 
WW -020 FOR FURTHER DETAILS 

STANDARD RESISTANCE BOXES 
LABORATORY QUALITY EXCEPTIONALLY STABLE, SUPPLIED WITH INDIVIDUAL TEST 

CERTIFICATES 

STANDARD MEGOHMS 
P401 1 M S2 ±0.05% £52 
P4010 1MS2 ±0.02% £60 
P4020 10M S1 ±0.02% £60 
P4061 100M S1 ±0.02% £75 

Made in USSR 

PLUG -IN MEGOHM DECADE 
BOX P400 

Range 0-1000MQ ±0.2 %, 
In 100M SÌ steps £190 

AVAILABLE EX STOCK FROM. 

SWITCHED 'MEGOHM' RESISTANCE 
BOX P4002 

4 decades 0.01- 0.1- 1 -10MS2 +0.05 %. 

All decades and sweeping contacts are 

accessible through separate terminals. 
£98 

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

Tel: 01 -727 5641/2/3 

i 

WW-021 FOR FURTHER DETAILS 
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om 
Spectra. ln. 

URACTOR 

TF%ED 

TR%I ATOR 

OEILLATORS 

Octave bandwidth V.T.O's covering the frequency 
spectrum from 10 MHz to 5.2 GHz with power 
outputs ranging from 20-750 mw. 

Narrow band V.T.O's and mechanically tuned 
oscillators are also available -or linearised and 
digitally tuned sources for special applications. 

Write or 'phone for the new Omni Spectra Arizona 
Division Catalogue. 

OSM MINATURE 
OSSM SUBMINATURE 

Coaxial Connectors and Components 

Factory representatives 

auriema limited, 
23/31 King Street, London W.3. 
Telephone No: 01 -993 1461 

WW-022 FOR FURTHER DETAILS 

LI, 10-1) 

IF YOU'RE 
SENSITIVE 
TO SOUND 

you'll be receptive to Reslo 
Famed for a wide range of bi- directional, 
cardioid and radio microphones, Reslo 
also produce amplifiers, loudspeakers, 
P.A. systems and accessories, all 
precision- engineered to the highest 

acoustical- performance 
standards. Sounds good ? 

Soundi great - with Reslo. 
Clip the coupon and we'll 

tell you more ... 

Type UD1 Type RBT & RBTS Type SL1 
Modern -style high- Miniature ribbon Omni -directional 
output microphone. with microphone, suitable for microphone for hand or 
internal 'anti -pop' filter. sound reinforcement or stand use 

recording. 

Please send me 
your free brochure 
giving full details. ADDRESS 

NAME I 

Ada 
RESLO MIKES 
ROMFORD 
ESSEX 

WW-023 FOR FURTHER DETAILS 



a17 
Wireless World, July 1970 

Morganite 0,75" Cermet 
Trimming Potentiometers 
are breaking all our sales 
records at the moment. 

And we can't say were 
surprised. 
We designed our models 
82, 84 and 86 with a power 
rating of 0.33W at 70 °C. We 
manufactured them to give 
a tolerance of -±10% under 
rough, tough industrial 
conditions. We packed 
them into that tight little 

Record Trimmer 
0.75" construction. And we 
trimmed down the price tag 
to match. 
Result, they sell like hot 
cakes. Ask us for samples 
for evaluation or 
development projects, and 
you'll see for yourself. 
What you won't see, though, 
is the work that's put into 
our record trimmers at our 
new, expanded cermet 
production set -up. The 
examination of components 

at 50 -to -500 times life size. 
The survival -of- the -fittest 
electrical testing. And all the 
crucial assembly stages in 
between. 
All you'll see is the solid, 
high reliability that you're 
entitled to expect from each 
and every Morganite 
potentiometer..The 
reliability that makes us a 

leader in the field of cermet 
technology. 
Don't settle for less. 

MORGANITE RESISTORS LIMITED 
Bede Industrial Estate, Jarrow, County Durham. 

Telephone : Jarrow 897771 Telex : 53353 

Morgan 

WW-028 FOR FURTHER DETAILS 
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'Astronicy SERIES 1700 
A COMPLETE RANGE OF MODULES 

AP : 
gin. . ' .Mt .ti- . 

,.._ .... ; ,.ma,- 
011111. , ,+ +K .:. 

.. ,. le . API- ir - 
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ASSOCIATED ELECTRONIC ENGINEERS LTD. 
DALSTON GARDENS, STANMORE, MIDDLESEX. HA7 -1 BL 

TELEPHONE 01 -204 2125 
WW-029 FOR FURTHER S 

This unique "BRAUN " 
GLOBAL RECEIVER 

FM- 2MW -2LW 
13 wavebands (8SW including MARINE' 
GOLD PLATED CONTACTS ON RANGE SELECTOR 
INDEPENDENT TUNING OF AM and FM 
BANDWIDTH ADJUSTABLE 
TUNING DEVIATION LESS THAN 1% 
FIELD INTENSITY INDICATOR 
BEAT FREQUENCY OSCILLATOR FOR TELEGRAPHY 
MANUAL GAIN CONTROL AS WELL AS AVC 
ELECTRONIC BANDSPREAD ON SHORT WAVEBANDS 
PHONO TAPE SOCKET FOR DIRECT RECORDING 
FULLY TRANSISTORISED, NO WARM -UP PERIOD 

ACCESSORIES AVAILABLE 
MAINS UNIT WITH INPUTS: 18 GNS. 
6V-- 12V- 24V- 90/130V 150V 240V (50 or 60CPS) 
HEADPHONES 10 GNS. 

WRITE FOR DETAILED ILLUSTRATED SPECIFICATIONS 
TO THE SOLE U.K. DISTRIBUTORS 

WINTER 
TRADING CO LTD 

WINTER HOUSE 
95/99 LADBROKE GROVE, LONDON, W.11 
Tel. 01-727 1341 AND BRANCHES 

WW-030 FOR FURTHER DETAILS 
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MODEL 2000 
PLINTH SYSTEM 

The SME model 2000 plinth system is more than a 

handsome and convenient housing for your turntable 
and SME precision pick -up arm. It meets the 
mechanical requirements under which the best 
performance will be obtained. High -quality 
workmanship is combined with ease of assembly. 
The basic unit is finished in selected veneers of teak, 
straight -grained walnut, or rosewood. A one -piece 
hinged lid in heavy acrylic is reinforced with a polished 
stainless -steel trim. 

Write for details to: SME LIMITED STEYNING SUSSEX ENGLAND 

o o 

o 

o 

o 

Motor boards in matching 
veneers are ready cut and drilled 
for screwdriver assembly with 
the appropriate pick -up arm and 
turntable. An uncut board is also 
available. 

Four -point spring suspension 
adjustable for height and 
damping protects the motor 
board from acoustic feedback 
and external vibration. 

WW-031 FOR FURTHER DETAILS 



CHASSIS 
and CASES 
Type N 

Type W 

4 --Type Y 

Type Z 

Type U 

CASES 
ALUMINIUM, SILVER HAMMERED FINISH 

Type Size 
N 8x6x2* 
N 6 x 6 x 3 

N 4 x 4 x 2 
U 4 x 4 x 4 
U 51 x 4# x 44 .... 
U 8 x 6 x 6 

U 91 x 7# x 3} .... 
U 15 x 9 x 9 

Price 
18/- 
17/6 
11/- 

17/- 
23/- 
24/- 
49/- 

Type Size 
W 8x6x6 
W 12 x 7 x 7* 
W 15x9x8 
Y 8x6x6 
Y 12x7x7 
Y 13x7x9 
Y 15x9x7 
Z 17x 10x9 
Z 19 x 10 x 8} 

Price 
23!- 
37,6 
48;6 
29/- 
45/- 
50/6 
53/6 
72/6 
78/- 

*Height 
Plus post and packing. 

Type N has a removable bottom, Type U removable bottom or 
back, Type W removable front, Type Y all- screwed construc- 
tion, Type Z removable back and front. 

BLANK CHASSIS 
FOUR -SIDED 16 SWG ALUMINIUM 

Size Price Base Size Price Base 
6 x 4 x 2" 6/3 2/II 0 x 8 x 21" 56 
7 x 4 x 11" 6/- 3/2 2 x 7 x 21" 5/ 11 7x5x2" 7/6 3/5 2x9x21" 3/9 7/- 
8x4x2" 7/- 3/4 3x8x21" 3/9 6/II 
84 x 54 x 2" 8/- 3/9 4x 7x 3" 4/6 6/6 
9 x 7 x 2" 9/3 4/IO 4 x 10 x 2 }" 6/- 8/7 
IO x 4 x 24 9/- 3/9 5x 10x24" 6/6 9/I 
12 x 4 x 24 l0 /- 4/3 7x IOx3" 9/6 10/1 
12 x 5 x 3" 12/- 4/9 

Plus post and packing. 

TO FIT OUR CASES 
Size Price Base Size Price Base 

7 x 51 x 1 1" 7/- 3 9 12 x 6} x 2" I0/9 5/11 
7 x 51 x 2" 7/9 3 9 14 x 8} x 2" 13/6 7 /II 
11 x 64 x 11" 10/- 5,6 15} x 9} x 21" 17/- 9/6 
11 x 6} x 2" 10/- 5/6 171 x 91 x 24" 18/6 10/6 

Plus post and packing. 

WITH BASES 
Size Price Size Price 5x4x2 }" 9/3 3 }x 3 }x21" 6/6 

4 x 24 x 11" 6/- 3 x 2 x 1" 5/6 
3} x 34 x 21" 7/3 61 >. 2 -1 M l-f (I8SWG) 8/3 

Plus post and packing. 

PANELS: Any size up to aft. at 6;- sq. ft. 16 s.w.g. (18 s.w.g.5 /3). 
Plus post and packing. 

H. L. SMITH & CO. LTD. 
Electronic Components Audio Equipment 

287/289 EDGWARE ROAD, LONDON, W.2 
Tel: 01 -723 5891 

Please note that we shall be closed for annual holidays 27th July- 8thAug. 

WW -032 FOR FURTHER DETAILS 
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Wvr 
POWER UNITS 

Now available with 3 OUTPUTS making these units 
more versatile for: 

DEVELOPMENT PRODUCTION TESTING SERVICING 

Type V RU130120'- El 44.7.0 
*OUTPUT 1, 0 -30V 20A DC. 

Will provide accumulator performance from AC 
mains for production testing and servicing of 
battery operated equipment. Output continuously 
variable 0 -30V at up to 20A. 

*OUTPUT 2, 0 -70V 1 OA AC. 

For the testing and devolopment of low voltage AC 

equipment. 

*OUTPUT 3, 0 -250V 4A. 
Continuously variable AC mains supply voltage for 
testing equipment at various voltages. 

Send for publication WPU9 

VALRADIO LTD. 
Dept. WPU9, BROWELL'S LANE, FELTHAM, MIDDLESEX, ENGLAND 

Telephone: 01 -890 4242 

WW -0.33 FOR FURTHER DETAILS 

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 
R11DERS ELE(TROIII(S LIMITED 

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

WW-034 FOR FURTHER DETAILS 
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Looking for a wide 
range oscillator with 
*OUtIDUt greater than 
30 volts*sinewaves 
fromlOHz tolOMHz 
ecivality squarewaves 

to 100kHz. . . plus1efour 
output impedances? 

The Marconi TF 1370A gives sinewaves from 
10 Hz to 10 MHz, in six decade bands - plue 
quality squarewave to 100 kHz and four output 
impedances of 75, 100, 130 and 600 ohms. 
Its excellent handleability includes a particularly 
smooth frequency control. Especially useful is the 
frequency coverage of l -10 MHz in one band. 
which makes the instrument ideal for response 
testing in the video and lower h.f. hands. 

WW-035 FOR FURTHER DETAILS 

Primarily a signal source for measurements and 
tests on a.f. and video amplifiers and networks, 
the TF 1370A is ideal for use with transmission 
lines, filters, attenuators, etc. Price t320. 
Full details from: 

mi MARCONI INSTRUMENTS LTD 
A GEC Mari orrr, Electronics Conipan 
Longacres St Albans, Hertfordshire, England 
Tel St Albans 59292 Telex 23350 



On Goldrings 850 
cartridge, even the price 

is magnetic. 

£6/10/0 
Lì H-i!d 

Wireless World, July 1970 

Fact : magnetic cartridges are more compatible 
with transistor amplifiers than crystal cartridges. 
Fiction : magnetic cartridges are too 
expensive to warrant use with any but the more 
sophisticated units. 
Now, there is a magnetic cartridge at a price 
within easy reach. 
The 850 assures you of true tracking, superior 
sound quality and minimal groove destruction. 
But unlike most magnetic cartridges, its British. 
It's made by Goldring I 

At £6/10/0, that's really magnetic. 

Send for details on the complete range of Goldring Hi Fi Equipment. 

Goldring Manufacturing Co. (Great Britain) Ltd., 
486/488 High Road, Leytonstone, London E.1 1 . Tel : 01 -539 8343 

WW-036 FOR FURTHER DETAILS 

LJdÍX 
"Studio 80" amplifier 

wIP 

The "Studio 80" Power Amplifier has been produced to high per- 
formance standards for Studio and Laboratory applications. 

Its proven characteristics puts it in a class beyond anything yet 
available in power, performance, and price, and is the ultimate in 
economic functional engineering design - Write for full details of 
guaranteed performance specification. 

POWER OUTPUT: Max 80W into 8 ohm. 
POWER BANDWIDTH: 5 Hz to 35 KHz at 80 W. 

FREQUENCY RESPONSE: + 5 dB 20 Hz to 20 KHz. 

TOTAL DISTORTION: Less than 0.05 at 1 KHz. 
SIGNAL TO NOISE RATIO: Better than -95 dB below maximum output. 
POWER SUPPLY: 100/120 -200/250 ABC 50 -60 Hz. 
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LJdi SOUND X AUDIX B.B.LIMITED 
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WAYNE KERR 
A.F. Transformer Ratio -Arm Bridges 

Slide -rule L C R Bridge h 3s ten overlapping ranges for rapid 
1% measurements of any :component, also tolerance and phase 
aryle. Switch selects 1kHz or 100/120Hz operation. 2, 3 and 
4- terminal connections 

B500 

A.tobalance Capacitance Bridge gives direct readout 
frcm 0.1pF to 10µF and w II fcllow a changing value. Com- 
prehensive facilities for zero suppression' and comparative 
measurements. Analog voltage and cu-rent outputs. Accuracy 
0.25 %. Internal 1 kHz source; detector. A.C. or battery operation. 

B541 C 

A.tobalance Component Bridge for immediate readout of 
resistance, capacitance aid shunt loss, inductance and series 
loss. C and R comparisons from -25% to -! -25 %. Electrolytics 
tested with d.c. Accuracy x.25% (R & C), 2% (L). Internal 
1 kHz source /detector. 

B421 

Universal Bridge for 0.1% measurenents of any LCR 
combination from 20 micro -ohms to 503 gigohms. Source/ 
dete :tor (1592Hz) operate from a.c. or internal rechargeable 
battery. Sockets for external 200Hz- 50kHz. Display gives 
units, zeroes and decimal point. Four -terminal connections 
from Adaptor Q221 for accurate Ion/ impec ance measurements. 

B221 

Autobalance Universal Bridge for con:inuous 0.1% readout 
of in -phase and quadrature terms, with analog outputs of both. 
Backing -off facilities, DVM conrections optional BCD out- 
puts. Push - buttons for optimum discrimination up to five 
figures. Illuminated readout. 

B641 

Autobalance Precision Bridge accurate to 0.01% 
though simple to operate. It measures virtually any meaning- 
ful immittance in any quadrant Automat c compensation for 
measurement lead impedance. Six -figure discrimination. 
Analog outputs. 

B331 

THE WAYNE KERR COMPANY LIMITED 
NEW MALDEN SURREY ENGLAND 

Telephone 01 942 2202 
Cables Wavnkerr, Malden 
Telex 262333 

WW-038 FOR FURTHER DETAILS 
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r GNØljnSolder 

L 

ENTHOVEN offers you Europe's Widest Range 

One good reason for soldering with 
Enthoven - whatever your needs - is the 
Enthoven range. It gives you a wide 
choice of high quality products developed 
for use with modern techniques. It in- 
cludes Flux Cored Solder Wires, Solder 
Pre -forms, Solid Solders, selective Fluxes, 
solder specialities, materials for printed 
Circuitry and for soldering Aluminium. 
For complete technical details of Europe's 
widest range, ask Enthoven Solders Lim- 
ited, Dominion Buildings, South Place, 

London EC2. Telephone 01 -628 
` -- 8030 ; telex 21457 ; cables : 

ENTHOVEN LONDONEC2 

SOLID SOLDERS 

PLUMBERS BARS -CAR BODY FILLERS 
TINSMITHS 
STICKS -BLOW PIPE STICKS 
INGOTS IN A VARIETY OF WEIGHTS 
WIRE IN ALL GAUGES 

-1 lb. Ft 7 Ib. REELS 
FASHION JEWELLERY CAST NG 
ALLOYS 
SHEET -RIBBON 

Available in a wide range cif alloys - 
standard or custom -made. Certificates 
of analysis provided. 

WW -039 FOR FURTHER DETAILS 
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the choice in over 
50 different countries! 
Teonex electronic valves and semi -conductors 
are supplied all the world over where quality 
and reliability count. 

Teonex offer a comprehensive range of receiving, 
professional and special quality valves. Whether 
you require a device to mil specifications for 
government work or a commercial device for 
replacement in a television set, Teonex products 
are equally suitable. 

For technical specifications and price lists, 
please write to Teonex Limited 
2a Westbourne Grove Mews 
London W.11 England 
Cables: Tosuply London W.11. 

TEONEH 
electronic valves & 
semi -conductors 

EXPORT ENQUIRIES ONLY 

TEONEX 

NMI 
WW-040 FOR FURTHER DETAILS 

0 liti i 
And how to stop ¡t 

First, measure it - on the Rank Studio Flutter Meter. 
The Type 1740 measures accurately the degree 

of Wow and Flutter on sound recorders 
and reproducers. 

For more informatics write to: 

kß, RANK 

FILM 

EQUIPMENT 
Ran< Audio 
Visual Limited 
P.O. Box 70 
Great West Road 
Brertford, Middx. 
Tel 01 -568 9222 

WW -041 FOR FURTHER DETAILS 
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That's our Jo *... We gave her seven words 
and a daisy; and the wall came tumbling 
down. 
The wail of silence. Distinct among the major 
suppliers of hybrid IC's and passive networks, 
we at Erie soft - pedalled our publicity. We 
had to Because keen commercial minds in 
UK and Continental companies snapped at 
the fact that Erie hybrids give complete circuit 
functions in less time, at less cost, than if you 
select, buy and assemble your own discrete 
components ... and give you a hefty bonus in 
increased reliability. So our order books were 

Hybrids? 
We make then by 

the million! 

full. And stayed full ; even with output rates 
of 2.5 million units a year. 
But now we are coming to you with a I this 
experience. Because now we can give you 
the only kind of service our reputation will 
permit. Prompt, personal service. With teams 
of physicists, chemists, microelectronics 
specialists, waiting to tackle your problem. 
With an advanced manufacturing capability 
that will lift output to the multi -million level, 
raise reliability even higher, make prices 
even more competitive. A capability backed 
by a Quality Assurance laboratory approved 

to BS 9000, and all of Erie's world -wide 
experience. 
Send for Publication No. 1. It gives you all 
tha facts. Better still, send for an Erie sales 

engineer. He will under- 
stand your problem. 

ERIE 

ELECTRONICS 

LIMITED 
* Short for Joshua ? ? 

ERIE ELECTRONICS LTD., 
Great Yarmouth, Norfolk. 
Tel : 0493 4911. 
Telex : 97421 

ERI E TH ICK FILM INTEGRATED CI RCU ITS 
WW -042 FOR FURTHER DETAILS 
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The sweet 
soundof 
saving 
.... can be heard more and more 
if you listen in the many Schools, Hospitals, Factories 
and Hotels where S.N.S. Radio Rack Consoles are 
providing the music. 

Our unique Crystal Controlled Radio Tuners, 
integrated with our fully transistorised amplifiers, 
mean that we can provide all the programmes you 
want, AM or FM - 12 Watts, 40 Watts or 
100 Watts RMS - in a console half the 
height of ordinary racks. 

Not only that, you won't find 
controls to adjust - sorry about that, 
knob twiddlers - and we all know 
that means less unnecessary 
service calls. 

It all adds up to a triple 
saving to you - Size, Service 
Calls, and Initial Cost. 

We also manufacture Radio Microphones 
and Loudspeaking Intercom Systems. 
For full details please contact 

S.N.S. Communications Ltd., 
851 Ringwood Road, 
Bournemouth. 
Phone: Northbourne 4845 

WW -043 FOR FURTHER DETAILS 

DC -AC and DC -DC TRANSVERTORS 
For 110-220V DC operation 

Fully transistorised and incorporating the latest high voltage (up to 1,500V) 
Transistors. Now available with outputs of up to 500W. This range of trans - 
vertors are available with sine, square wave and low voltage DC outputs for 
operating Transistorised Radio Telephones and other electronic equipment. 

Now available for quick delivery: 

Type 
BI10/220/60RT 

Input volts 
110/220 

Output 
12V 5A or 24V 2.5A DC 

Price 
L60 

BI I01220/30S 1 10/220 115 -230V 30W 50 Hz + -1Hz L48 
Sine wave 

BI 10/220/605 1 10/220 115 -230V 60W 50Hz + -11-iz C64 
Sine wave 

BI 10/220/60T 1101220 1151220V 60W 50Hz + -3Hz C44 
Square wave 

Similar units are available to operate from 12, 24 and 50V DC supplies. 

11116 
Type B110 220 60RT 

For further details send for leaflet WC9 

VALRADIO LTD. 
Dept. WC9, BROWELLS LANE, FELTHAM, MIDDLESEX, ENGLAND 

Telephone : 01 -890 4242 or 4837 

V V V V V V V V V V V V 
WW-044 FOR FURTHER DETAILS 

STOCKISTS 

MODEL 9 MK. Ill 

REPAIR SERVICE 
7 -14 DAYS 

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

Release notes and certifi- 
cates of accuracy on request. 

Suppliers of Elliott, Cambridge and Pye instruments 

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

Tel.: 01 -692 2689 

E.I.D. á G.P.O. APPROVED CONTRACTOR TO H.M. GOVT. 

WW-045 FOR FURTHER DETAILS 
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Over 3,500 
specific 

1111112 

111 
For quality, reliability 
and world -wide 
availability you can 

rely on Haltron valves ... 
and on Hall Electric's speed, 
intelligence and reputation. 
Ministry of Technology EID approval 
Air Registration Board approval. 

111 H 
Radio Valves and Tubes 

Hall Electric Limited 
Haltron House, Anglers Lane 

London, N.W.5. 
Telephone: 01 -485 8531 (10 lines) Telex: 2 -2573 
Cables: Hallectric, London, N.W.5. 

WW -046 FOR FURTHER DETAILS 
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INTERMODULATION DISTORTION ANALYSER 

Residual Distortion 
below 0.005%! 
Internal Generators! 
1 Minute Calibration ! 

FET Circuitry ! 

Price £496 ! 

The I MA Intermodulation Distortion Analyser made it possible for Crown 
International to produce the World's finest Power Amplifier, the DC300! Now 
the unique facilities of the I MA are available to you. Your Laboratory or your 
production line can benefit from 1 minute Inter -Mod measurements. Phone 
us now for a data sheet, or a demonstration. 

71 Oakley Road, 
Blount 

or, Oxon. Carston Electronics Limited, Kingston Bunt 8561 

WW-047 FOR FURTHER DETAILS 

STAN DAR 
D o BENDING 

CLAMP 

An easily adjusted hand tool for the accurate bending of 
resistor, capacitor, diode leads, etc., for printed circuits. 
Will bend leads to within ttfi" of ends of components and 

up to 31" centres. 
Infinitely adjustable between 0" and 
11" to suit component body length. 
All type lead diameters accom- 
modated. Overall Dimensions 

L" 
lr 

e 42 7 1a x 3' x . 

Price: 57/6d. 

fil 

TRIO INSTRUMENTS LTD., 
BURNHAM ROAD, 
DARTFORD, KENT. Telephone: Farningham 2082 

WW-048 FOR FURTHER DETAILS 

Bantex 
for Aerials 

All over the 5 continents and the 7 seas Bantex aerials are helping to 

maintain reliable communications. Day in and day out. 

Bantex aerials are selected because of their established reputation 
for reliability. A reputation earned over many years. 

Bantex manufacture all types of marine aerials and for land use they 
have a range of mobile and base station aerials which operate through 
all bands and are used by the armed forces. police. taxi networks 
and industry. 

Bantex are best known for glass fibre aerials made by a unique 
process giving high strength. Other designs utilise metallic and 
other materials. 

The photograph shows two boats of the Ford team in the 1969 Round 
Britain Power Boat Race. Both used Bantex aerials. 

Bantex Ltd . 186 WALMER ROAD, LONDON W.11 

Telephone 01 -727 3432 Telex 82310 

WW -049 FOR FURTHER DETAILS 
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Transformers, Chokes 

Saturable Reactors 

Voltmobile voltoe regulators 

Rectifier Sets 

Transformers 
Air cooled power tr nsformers from 0.5 to 300kVA at 

vcltages up to 2kV. 1 or 3 phase, double or auto wound. 

step -up or step -down. We have manufactured 

transformers to over 5,000 different designs for many 

applications and the experience which has been 

accumulated from these designs is built into every 

Harmsworth. Town eytransformer 

High Current Transformers 
Years of experience have gone into the design and 

production techniques used in the manufacture of our 
low voltage. high current transformers for use in 

furnaces, high temperature research. heating and 

other applications. These techniques enable us to 

produce transformers with output currents up to tens 

of thousands of amps at economical prices 

Voltmobiles 
The most robust arid useful control device for loads 

such as furnaces. ovens, bar heating and high 

temperature research. Our Voltmobiles are in use in 

their thousands to control transformers and rectifier 
sets or they can be used directly between supply and 

load. 64 step on load switching. Voltmobiles are 

auto -transformers which give control from 1.6% to 

100% of input volts. Over -Volts up to 125% of input 

is also available. Standard models are made for single 

and 3 phase supply and for outputs from 20 Amps to 

200 Amps with on -load switching. 

Rectifiers 
Sturdily built air cooled equipment from 50W to 500kW 
for plating, plasma arc welding, electrolytic machining 
and many other applications. Equipment incorporates 
either silicon or selenium rectifiers and can be built with 
fixed or variable output. Variable outputs are obtained 
by the use of continuously variable auto transformers, 
saturable reactors or Voltmobile regulator 

Saturable Reactors 
From 5kVA up to 300kVA for controlling the outputs from transformers or rectifier units. 
Saturable reactors are infinitely variable reactors which can control outputs from transformers 
etc. from 10% to 100% of full output. 

Chokes 
A. C. and D.C. chokes 

Specific enquiries are invited 

HARMSWORTH, TOWNLEY& CO. LTD. 

2 Hare Hill, Todmorden, Lancs. 

Telephone Todmorden 2601 Extension 22 

Hormsworth. 
Townley 

Transformers 

Rectifiers 

WW-056 FOR FURTHER DETAILS 
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ERNEST TURNER 
ELECTRICAL INSTRUMENTS LTD. 
TOTTER IDGE AVENUE 
HIGH WYCOMBE 
BUCKS. ENGLAND. 
Telephone 309314 

EL 
A free film of your choice when you buy Texas, 
Sprague or Ferranti 74N TTL integrated cir- 
cuits. Wel ship at manufacturer's prices and 
give top quality Agfa film to fit your camera. Our 
high speed delivery is free too! 

Offer closes July 31st. and applies to orders 
over £10. 

WEL COMPONENTS LTD. 
5 LOVEROCK ROAD. READING. Tel. 58061619 

Telex 84529 
NIINISTRV OF TECHNOLOGY APPROVED DISTRIBUTOR 

WW-057 FOR FURTHER DETAILS 

ZaintilissoommeatWarz, .1.Y 

PRECISION 
PRESSINGS 

o 
Accurate 

components at 
competitive 

prices 

produced 
by progressive 
tooling and 
multiform 
methods 

JOHN SMITH LTD. 
209 SPON LANE WEST BROMWICH STAFFS. TEL. 021 -553 2516 (3 LINES) 
WOODS LANE CRADLEY HEATH WARLEY WORCS. TEL. CR 69283 (3 LINES) 

\V\V- 058 FOR FURTHER DETAILS 
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OMRON PROCESS TIMERS 
SYS TIMER 
* SYNCHRONOUS MOTOR & CLUTCH 
* 10 MILLION OPERATIONS 
* Instantaneous & Timed 

out 6 AMP contacts 
* Repeat Accuracy - j s 

* Dial rang, 0 10 sees lip to 

0 28 hrs May also, he used 

es impulse start 

£11 dr{endent 
un quantity 

STP TIMER 
SYNCHRONOUS MOTOR & CLUTCH 
Matchbox site frontal area 
Automatic re set 
* PLUG -IN OCTAL BASE 
* INSTANTANEOUS 

AND TIMED OUT 
2 AMP CONTACTS 

* RANGES 8 SECS TO 72 MINS 

£6 dependent 

on quo ntity 

TDS TRANSISTORISED 
TIMER 

D Ott I n 

NSY TIMER 
* 2 orle h .rip changeover output contacts 
* 5 Million operations 
* Repeal accuracy j s 

* Set time can he altered 
whilst in operation 

Dial ranges horn seconds to hours 

Appor f8. 
8.1 0.0 

each dependen 
L o on quantity 

S -I -A 
* Sub- miniature Micro -Switch 

* 5 amp c o contacts 
* Size less than 2cm x 

1cm o 0.5cm 

dependent 
Approx. 3/z on quantity 

IMMEDIATE DELIVERY OF LIMIT & MICRO SWITCHES 
FLOATEESS LIQUID LEVEL CONTROLS, PROXIMITY SWITCHES 

OMRON PRECISION CONTROLS 

ar On gna Lamps ued. 
* Instantaneous & timed out contacts. 
* Plug in Octal hase. 

* Time Ranges up to 180 secs. 

Approx. 

£10 
dependent 
on quantity 

OMRON APPROVALS: CSA. US Mil Spec. SEV.UL 

VARIABLE TRANSFORMERS 
* OUTPUT 0 -260V * INPUT 230V 50 /60CPS 

Inset shows latest pattern Brush gear ensuring smooth continuous adjustment. 

50 AMP 0 -24V DC L.T. SUPPLY 
UNIT 

Or Continuously Rated. 
* Large Ammeter and Voltmeter. / * Ideal for Plating Units. 

' { * Fully protected with Instant 
anenus cut nut P. Fuse 

* Infinitely variable up to 24V DC 

Size and weight 16" s 12" a 27" 
High 70Ibs. Rear wheel; fitted 
for ease of handling. 

£85 CUP (inland) F2. 

20 AMP 
24 & 12V DC 
L.T. SUPPLY UNIT 

£35 
C & P 40/- 

* SHROUDED FOR BENCH OR 
PANEL MOUNTING 

i amp £5.1 0.0 
2.5 amp £6.15.0 8 amp £14.10.0 12 amp £21.0.0 
5 amp £9.15.0 10 amp £18.10.0 20 amp £37.0.0 

COMPLETE PHOTO- ELECTRIC 

SENSOR in one unit 
* REFLECTIVE TYPE WITH 

BUILT -IN LIGHT SOURCE 
* WILL ALSO OPERATE FROM 

REMOTE LIGHT SOURCE 
* MATCHBOX SIZE 

* SENSES ANY OBJECT 
COLOURS. THICK SMOKE 

Operates from 12 V.A.C. Output signal 0.2 amp. 100 V. 

Approximately £5.10.0 dependent on quantity 

SOLID STATE VARIABLE 
VOLTAGE CONTROL 

* Output 25 240V 
* Input 240V 50 CPS 

* 5 amp & 10 amp models 
* Completely sealed 

5 amp model 

£8.7.6 
10 amp model 

£13.15.0 

I.M.O. PRECISION CONTROLS 
(Dept WWX) 313 EDGWARE ROAD, LONDON, W.2. TEL. 01 -723 2232 
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TEKTRONIX 
TYPE 547 
VERSATILITY 
WITH AUTOMATIC 
DISPLAY 
SWITCHING 

6 x10 cm High- 
resolution Display, 

Bright Uniform 
Trace, 

Illuminated 
Parallax -free 

Graticule 

25 Plug -in Units 
Vertical Display 
Switching up to 
4 channels and 

Special Purpose, 
Differential, 

Spectrum Analyzers 
and Sampling 

TYP[ SI? OSCIIIOSCOPr . , . .,.,., - 

_ VV ----"- `- 
( 

M... ,,... 

411 ; ... ( . 

tT/f IAI Oual-TAAC/ MuG uNlr 

®:: 
jj.D, .,.... 

Price: 
£873 delivered U.K. 
(without plug -in unit) 

Horizontal 
Display Switching 
views 
two time scales 
simultaneously 

DC -50 MHz 
Full Bandwidth 
Triggering 

Calibrated 
Sweep Delay 

0.2 mV to 100 V 
Square Wave 
Amplitude Calibrator 

Current Probe 
Calibrator 

F,,- i rat /ed information on any of our products, please fill in reader reply card or write, telephone or to /ex. 

Tektronix U.K. Ltd. Beaverton House, P.O. Box 69, Harpenden, Herts. 
Telephone Harpenden 61251. Telex 25559 

For overseas enquiries: Australia: Tektronix Australia Pty. Ltd., 80, Waterloo Rd., North Ryde, N.S.W. 2113 Canada: 
Tektronix Canada Ltd., Montreal, Toronto & Vancouver. France: Relations Techniques Intercontinentales, S.A. 

91, Orsay, Z.I. Courtaboeuf, Route de Villejust (Boite Postale 13) Switzerland: Tektronix International A.G., P.O. 

Box 57, Zug, Switzerland. Africa, rest of Europe, and the Middle East: Tektronix Ltd., P.O. Box 36, St. Peter 

Port, Guernsey, C.I. All other territories: Tektronix Inc., P.O. Box 500, Beaverton, Oregon, U.S.A. 
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A slice from the exclusive Thyristor range by IR- 
The Current Slicers. What IR don't know about thyristors 

isn't worth knowing. Which is hardly surprising, since IR 

are the world's largest independent manufacturers of 
power semiconductors. The world's largest. And often the 

cleverest too. IR offer you the reliable, high -performance, 
state -of- the -art thyristors you need, deliver them fast 

anywhere in the world, and back them up with 
comprehensive technical, test and applications 

data. If you'd like a slice (or a million), 

contact IR or your 
IR Distributor. 

Joe.' I. 

r 

vAiWifo05%,cs 
v. OOPEp.O 

NpM6 tl, 

VD cVpVE 

aEV pNWH PK00 

IOR the current slicers 
International Rectifier Oxted Surrey 
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When it comes to selecting 
a sound system you want a lot of things. 

Loud and clear sound 
to the farthest corner. 

100 per cent reliability. 
The most modern components. 

Proper installation. 
Back up from a company with experience. 

And a minimum cost. 

All that and more. 

Altec sound systems have been selected 
by all types of users throughout the world. Large and small. 

Famous and not so famous. At indoor sports arenas. 
Outdoor stadiums. Fieldhouses and auditoriums. 

Concert halls and theatres. Airports. And all types of 
religious structures. Before you select your sound system, 

find out more about Altec. 

Write for complete details and a free catalogue today. 

LTV Ling Altec Ltd., Baldock Road, Royston, Herts; or 
LTV Ling Altec, International Division, 1515 

S. Manchester Avenue, Anaheim, California, U.S.A. 92803. 

011111ÍÍÍ1011IIiÍÌ!!II!_ 

You can 
depend on 
Altec sound 
To reproduce and record realistic 
and crystal -clear sound, it takes 
good equipment. And that is 
where we come in with a complete 
line of products for the broadcast 
and recording industries. 

Monitor speaker systems - 
large and small. 
Speaker components. 
Power amplifiers- transistor- 
ized and even portable. 
Input equipment- including 
master studio control 
consoles, mixer -amplifiers and 
pre- amplifiers. 
Audio controls -including 
mixers, equalizers, attenuators 
and custom console com- 
ponents. 

L. A full line of professional and 
general -purpose microphones. 

30 years of Altec experience is 
proof of quality performance in 
studios, concert halls, theatres, 
auditoriums and arenas through- 
out the world. You can depend on 
Altec -as a standard for 
performance, reliability and low 
operating expense. 
Write for details to: 
LTV Ling Altec Ltd., Baldock Rd., 
Royston, Herts; or LTV Ling Altec, 
International Division, 1515 S. 
Manchester Avenue, Anaheim, 
California, U.S.A. 92803. 

ALTEC ALTEC 

tot 

4 
AQuality Co. of LTV Ling Altec, Inc. A Quality Co. of LTV IJng Altec, 1n 
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* For Tope Recorders & Other Products 

Sankyo's 
DOUBLE 3-IN-1 VALUE 

Pr MICRO ®I MAGNETIC 
MOTORS HEADS 

PLUS 
QUALITY REUABIUTY ECONOMY 

Micr) Motor ZF -900 

Level Meter Model -08 

Magnetic Head 07 -03 

Micro Motor ZF -900 
A transistor ized motor for portable 
dictating machines and tape re- 
corders. 

Level Meter Model -08 
For cassete tape recorders and 
record players. 

Magnetic Head 07 -03 
Recording and playback head for 
cassette tape recorders. 

Micro Motor BF203R 

Level Meter Model -15 

Magnetic Head 14 -03 

Micro Motor BF203R 
A transistorized governor motor 
for cassette tape recorders and 
record players. 

Level Meter Mode1-15 
Dual level meter for stereo tape 
recorders and record players. 

Magnetic Head 14 -03 
Erasing head for cassette tape re- 
corders. 

A double 3 -in -1 value from Sankyo. Micro motors. level meters. 
and magnetic heads. Now is the time to rely on one manu- 
facturer for these important product integrals instead of pur- 
chasing one here. another there. You will save time and 
money -and get quality and reliability on top of economy! 
Many other models available. For further details write: 

Sankyo 
Sankyo (Europe) Export und Import G.m.b.H.: eem 
4 Diisse!dorf. Bahnstraße 45 -47, W. Germany. 
Sankyo Seiki Mfg. Co., Ltd.: 
17.2, Shinbashi 1- chome, Minato -ku, Tokyo 105, Japan 
American Sankyo Corp.: 
Rm. 801 -3, 95 Madison Ave., New York, N.Y. 10016, U.S.A."`PY "` 
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ORYX 
MODEL SR1 

' 
Instant solder remover 

Ideal for printed circuit work 

and integrated zircuits. 

MODEL 3R2 
with non recoil 

action 1 

8216 e1 

are 
trumps! 

For rapid tinningof 
small tags 
and corn 
Ponants. 

'Hct' wir 
striper for 

P.T.F.E. 
irsulation. 

24 v cperatior. 

MODEL WG5D 

66/6 

The smallest 

low nvoltage s 
ideal for Printed 

Circuit work. 
6v.6 watts. 

Thermostatically niature 
controlled 
soldering iron. 50 watts. 

5 bit sizes Q 
Available for 12v. 

24v. 110v and 
Ovation 4r 210 /260v. 

Full details of 
these and other 
instruments 
from the Sole 
U.K. and Export 
distributors. 

sizesA 

miniature 
mains voltage 
soldering iron 

10 watts. 5 bit 

21o/2501, 
_ } 

operation 

W.GREENWOOD ELECTRONIC LTD. 
21, GERMAIN STREET, CHESHAM, BUCKS 

TELEPHONE: CHESHAM 4808 9. 
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McMurdo's new 0.100" 
Pitch Connector- "RL " Series 

e.t1030 to 111430m.. 

2251.1 

[ ll v v v v 1 

lt 

470" 

741 5000 to 9.100nrm 
, 

mint-970 to e470maa 

5 to 85 way single sided with solder and printed wiring tails. 
10 to 170 way double sided with solder and printed wiring tails. 

Working Voltage 
Proof Voltage 
Insulation resistance (dry) 
Contact resistance to test gauge 
Insertion and withdrawal forces 
Contact finish 

700 v. AC /Peak 
1750 v. DC 
10' Megohms min. 
10 Milli -ohms max. 
6 oz. per contact max. 
Flow tin or hard gold 
(specify when ordering) 

Another new product from: 
McMurdo Instrument Co. Ltd., Rodney Road, Portsmouth, 
Hampshire. Telephone: Portsmouth 35361. Telex: 86112. 

mcmurdo 
great facility for service 

Member of the Louis Newmark Group. 
with access to the combined facilities 
of all other member companies. 

Authorised Stockists:- Lugton & Co. Ltd., 209/210 Tottenham 
Court Road, London W.1. Tel: 3261 

or um 

Mm 
OP® MINN 

®® 
mas LEM wee W® fSC k±.-0,t I.T.T. -electronic services, Standard Telephones & Cables Ltd., 

26777, 
ES MI 

Edinburgh Way, Harlow, Essex. Tel: Harlow A1..= =,®°. =!ei 
and agents in principal overseas countries. 
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QUAD 50 is a single channel 50 Watt amplifier 
designed for Broadcast, Recording and other 
applications in the Audio industry, completely 
proof against misuse and giving the highest 
quality of reproduction. 

QUAD 
for the 
closest 
to the 
original 

approach 

sound 

INPUTS -0.5 Vrms unbalanced with provision for an optional 
plug -in transformer for bridging 600 ohms lines. 

OUTPUTS - isolated providing 50 watts into almost any 
impedance from 4 to 200 ohms. 
DIMENSIONS -12,'- "x6,= = "x4 +" 

Complete the coupon and post today. r 
Please send me full details of the QUAD 50 Amplifier 

NAME 

POSITION 

COMPANY 

ADDRESS 

(BLOCK CAPITALS) 

ACOUSTICAL MANUFACTURING CO. LTD., 
HUNTINGDON. Telephone: Huntingdon (0480) 2561 '2 L---- 
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PI in potenti a i 

The 43 Series of osciploscopes offer both 
wide bandwidth (DC 25MHz) and high sensitivity 

;100µV /cm) for general oscilloscope applications. 
With a choice of 7 plug -ins (5 amplifiers and 2 time bases) 

it is possible to assemble an oscilloscope capable of 
meeting almost any measurement requirement. Combining such 

versatility with excellent tube geometry and high 
writing speeds makes the D.43 illustrated 

outstanding value for money. 
Write for full details Now ! ! ! 

ITELEQUIPMENT < I> 

Telequipment, 313 Chase Rcad. Southgate N.14. Telepione: 01 -882 1166. Telex 26.2004 
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Sixtieth year of publication 

Stereo pre -amplifier using i.es 

Time Delays 

Our cover picture this month was 
selected on its artistic merits rather than 
t o highlight any particular technical 
point. The design was produced by a 
Univac computer and graphic display unit 
as described on page 315. 

IN OUR NEXT ISSUE 
The first of a short series of articles on the 
design and construction of a television 
wobbulator. 

Colour EVR. An outline of the system of 
colour electronic video recording developed 
by Dr. Goldmark of RCA. 

Morse keyer using four m.o.s. logic circuits. 

ibpa 
xna.arow Bu,wex 

,,,,, r, 

I.P.C. Electrical -Electronic Press Ltd 
Managing Director: Kenneth Tett 
Editorial Director: George H. Mansell 
Advertisement Director: George Fowkes 
Dorset House, Stamford Street, London, SE 1 
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Our new 
catalogue is 

packed with 
technical inform- 
ation abou the 
comprehensive 
Brimar range of ir- 

dustrial cathcde ray 
tubes - abridged data 

on the Ubes thEmseles, 
togethe- with detail=_ of 

the wide c hoiceo grati_Lles, 
screen pnosphous, evc All 

designed o help ,'ou f ni the 
right tube, at the right pr ce, in 
he right language - fas . Call, 

phone, or drop us a line -and we'll let 
you have your copy by return. 

Thorn Radio Valvas 
and Tubas Limited fair. 
7 Soho Sq., London, W1V 6DN. 
Telephone : )1 -437 5233 
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Wireless World 

"Together we stand 
We have on several occasions deprecated the proliferation of trade associations 
within the electronics industry. Our criticism has been mainly of the lack of overall 
co- ordination rather than of the number of organizations, all of which have performed 
a useful function, some within a limited and diminishing sphere -in fact in some cases 
there is no longer a raison d'être. 

When the Conference of the Electronics Industry (abbreviated C.L.I. to avoid 
confusion with the Council of Engineering Institutions) was set up, with the top 
brass of the industry forming the council, it was hoped that here at last was the apex 
of the broad based triangle. The voice that could speak to governments, other associa- 
tions and foreign organizations for the whole of the U.K. electronics industry; the 
industry's co- ordinating authority. As events have shown it was none of these, in fact, 
except for an annual dinner -at which a few pious platitudes were pronounced- littll 
if anything was heard of its activities. It may, of course, have exerted a powerful 
influence without ostentation. 

It is now announced that the C.L.I. is to be wound up. Will this mean a further 
fragmentation or will it open the way for another more effective body (the E.E.A. ?) 

to take the helm? 
There are certainly significant moves towards the unification of the various trade 

associations. First, the Electronic Engineering Association is to move later this year 
into the same building as the British Electrical and Allied Manufacturers' Association 
where they will share "service departments" and will liaise much more closely than in 

the past. The interests of the two associations certainly overlap in some areas. A joint 
"federation council" is to be set up. It is understood that other trade associations 
have been invited to come under the same roof (if not the same ceiling!) and thereby 
to save expense. The response however, has not been very heartening from some of 
them. One suggested that it could best serve the particular sector of the industry, by 
retaining its independence. 

There has, of course, been a marked co- ordination of effort in the components 
sector of the industry since the formation of the Electronic Components Board. The 
question of proposed "federal structure" of the whole electronics industry is mentioned 
in the recent annual report of the Radio & Electronic Component Manufacturers' 
Federation. In view, however, of "the success of the E.C.B. in establishing an organisa- 
tional identity for the components sector without prejudice to the internal autonomy 
of the three constituent associations (R.E.C.M.F., B.V.A. & V.A.S.C.A.) it would 
seem that the next logical stage in the evolution of an industry federation would be 
to co-ordinate the policies and activities of the Capital Equipment sector, in which 
five associations are involved to varying degrees ". 

This castigation of the "capital equipment sector" is not without justification. Not 
only would a federal structure bring added strength, avoiding the "you're treading on 
my territory" attitude which undoubtedly exists between secretariats, but the manu- 
facturers would be saved the direct costs involved in multi- participation, and the 
indirect costs of representation on several associations in the capital goods sector. 

At the annual meeting of the E.E.A. in March it was stated "We are trying to 
rationalize our trade associations to have a more powerful voice ". It is to be 
hoped that with the moves now going on we may see the dawn of a unifying electronic 
industries association in this country such as is operating in the U.S.A. and Japan. 
With the possibility of a closer link with Europe through the Common Market we will 
need such an organization to speak authoritatively to its opposite numbers in Germany 
and France. 
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Integrated Circuit Stereo Pre -amplifier 
A simple low -noise design especially for use with the author's recently 
described 10 -W class -A amplifier 

by L. Nelson -Jones 

The power amplifier' for which this pre- 
amplifier was designed has very low levels 
of noise and distortion, and in order not to 
impair the overall performance of the 
system the pre -amplifier had to have a 
similarly blameless performance. 

A note' in the May 1969 issue of Wire- 
less World particularly interested the 
author, as it described the use for a stereo 
pre -amplifier of the R.C.A. integrated cir- 
cuit CA3048, which consists of four identi- 
cal low -noise audio amplifiers in a 16 -pin 
dual -in -line package. 

The initial study of the integrated circuit 
centred round the circuit given in the 
original note in Wireless World'. This 
simple circuit (reproduced here as Fig. 1) 
was soon found to have a number of major 
shortcomings: the R.I.A.A. equalization 
network values given proved to be inaccur- 
ate at low frequencies; the noise perform- 
ance was considerably impaired by the 
20 dB loss of the passive tone control 
network; and the high frequency stability 
of the circuit was poor, as there was a 
tendency for the amplifier to oscillate at 
several megahertz producing noise and 
distortion, even with a carefully planned 
layout. 

Magnetic 
pick -up A 

100k 

Magnetic 
pick -uP B 

100k 

10Oµ 270 

In the final circuit these problems were 
overcome by modifying circuit values, 
by adding separate tone control circuits 
of the active -feedback `Baxandall' type, 
and by the addition of two capacitors to 
reduce the gain at radio frequencies thus 
curing the instability experienced in the 
original circuit. 

Input stage and equalization 
Due mainly to the built -in feedback 
elements of each section of the CA3048 
amplifier circuit, there are limitations on the 
values which can be used in the equalization 
network, and also to the total range of gain 
available for equalization. In practice this 
means that one has to modify the values 
which would normally be used with such 
an amplifier to allow for the parallel internal 
feedback path. It appears to the author that 
this had not been done in the original pub- 
lished circuit in the region below about 
1 kHz. The author's choice of values 
corrects the I.f. error at the expense of a 
slight lift at the h.f. end, due to the pre- 
viously mentioned limitation of the total 
range of gain available for equalization. It 

Ucc 

Fig. 1. Original R.C.A. 
pre-amplifier circuit 
employing the CA3048. 

330 

250 

82 

BALANCE 

was felt, however, that this set of values 
gave a much flatter overall result and that 
the h.f. error was in any case too small to 
be noticeable. In two pre -amplifiers con- 
structed the resultant curves have been 
within a total spread of 1 dB (between 
30 Hz and 20 kHz) of one another. 

The stage giving equalization to R.I.A.A. 
characteristic is used for this purpose only, 
thus greatly simplifying the switching of the 
pre -amplifier from one source to another. 

The second stage 
The second stage, which has a flat fre- 
quency response, uses the remaining two 
sections of the CA3048 package. The gain 
of the CA3048 is controlled by the value of 
impedance seen at the right -hand side of the 
input long -tailed pair (Fig. 3), which will 
modify the amount of feedback applied via 
the internal feedback path. A d.c. blocking 
capacitor is used to ensure maximum d.c. 
feedback to maintain the correct operating 
point. A simple balance control is achieved, 
as in the original circuit, by the use of a 
potentiometer at this point so that the 
relative amounts of feedback to the right 
and left channels may be varied. The range 
of this control is deliberately restricted, 
since the unbalances it has to correct in 
the equipment should be small, those in 
normal discs are also small, and serious 
unbalance in any other stereo source should 
be put right at source. The range of the 

;15k upped 
at 6k 

VOLUME 
CONTROL IOC5g 

47k 

100k 

O.005µ 

4.7k 

1 100k 

=O22µ 
0022µ 

Channel A output 
71. to 

power amplifier 
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control as shown is a total of 6 dB on either 
channel. 

This second stage is preceded by the 
selector switch, and the gain control. The 
positioning of the gain control at this point 
is dictated by the need to avoid overloading 
of the second stage, which would occur if 
the control were placed after the second 
stage. 

The selector switch connects the 
auxiliary, and radio inputs direct to the gain 
control, with a resultant sensitivity of 
approximately 20 mV for full output (with 
the 8 -Q version of the power amplifier) 
of 560 mV r.m.s. Overload occurs at 
approximately 2 V r.m.s., taking the form of 
almost symmetrical clipping. Any attenua- 
tors used to match this sensitivity to that of 

Fig. 2. Circuit of one section of CA3048 
and layout of 16 pin package. All four 
amplifier sections are identical. 

Output 
poir 

*Vcc(9V) 

the source should preferably not cause the 
gain control to be fed by a source of 
greater than 10 k S2 in order to preserve 
the very good noise level of the pre- 
amplifier. 

The mono /stereo switch connects the 
inputs to the gain control in parallel when 
required. 

The instability at first encountered with 
the CA3048, due to its very high gain - 
bandwidth product, was at first a problem 
in the second stage. A complete cure was 
found in connecting a 330 -pF capacitor 
between slider and lower end of each gain 
control, together with the additional pre- 
caution of a screened lead at this point. 
The h.f. cut -off produced by this capacitor 
is well above the audio band, but is effective 
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Fig. 3. Pre-amplifier circuit. 
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in reducing the gain at r.f., and also acts as 
one arm of a capacitive attenuator to any 
pick -up on this second stage input. 

Tone controls 
The passive tone control of the original 
circuit not only degraded the noise figure 
of the pre- amplifier by 20 dB but also 
proved to be a difficult one with which to 
obtain consistent results, there being a 
considerable tendency for the cut -off 
frequencies to change with control settings. 

The active `Baxandall' circuit adopted 
does not suffer from any of these side 
effects. The nominal `flat' gain of the circuit 
is unity since there is no need of further gain, 
especially as the gain of the second stage 
has already had to be reduced to account 
for the removal of the 20 -dB gain loss of 
the passive tone control network. 

An additional capacitor of 470 pF is 
added directly between base and collector 
of the tone -control stage in order to limit 
the gain at frequencies above the audio 
band. The value chosen gives a cut of 
-0.6 dB at 10 kHz, and -2 dB at 20 kHz, 
in the flat position of the controls. The 
purpose of the cut at h.f. is to help to ensure 
that the power amplifier does not get any 
appreciable input at frequencies where its 
power handling is restricted. With an input 
from discs only, this is not a likely problem, 
but with tape and radio inputs there are 
possibilities of higher levels of input above 
the audio range. Some readers may think 
the cut is at too low a frequency, and may 
desire to reduce this capacitor; a value 
reduction to 220 pF is certainly in order, 
but it should not be eliminated as it assists 
in ensuring h.f. stability of the whole pre- 
amplifier. 

Some readers may prefer the use of 
switched tone controls in which case each 
of the 2 -gang 100 -k Q controls may be 
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