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Significant Form 
The design engineers at mi all have to shape 

up to one essential fact: we consider good design to 
be all- important. 

By good design we don't just mean an 
attractive outward form, however aesthetically 
pleasing it may be. We mean design that is right 
both outside and in. No cover -up jobs. No cosmetic 
operations. No makeshift solutions. Because 

whoever pointed out that beauty is more than skin 

deep knew what he was talking about. 
The clean, compact, uncluttered lines of today's 

m instruments signify more than good styling. 
They are the outcome of the most intensive 
application to the balance of form and function, of 
the eradication of any design that has failed to 
match our exacting standards. 

In other words, they signify ml's conviction that 
correct designing means correct functioning. 

ii1 S THE STYLISTS 
MARCONI INSTRUMENTS LIMITED 

Longocres, St. Albans, Hertfordshire, Eng land, AL4 0JN Telephone: St. Albans 59292. Telex: 23350. 
A GEC -Marconi Electronics company. 
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LOW COST VOLTMETERS 

LEVELL 
PORTABLE INSTRUMENTS 

al 

These highly accurate instruments incorporate many use- 
ful features, including long battery life. All A type models 
have 31" 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 Et db RANGES: 15µV, 50 µV,150 µV ... 500V f.s.d. 
Acc. f 1% f 1% f.s.d. t 1 µV at 1 kHz. - 100, - 90... + 50dB,. 
scale - 20dB/ + 6dB rel. to 1 mW /6O0á2. 
RESPONSE: ± 3dB from 1 Hz to 3MHz, ± 0-3dB 
from 4Hz to 1 MHz above 500µV. Type TM3B can be 
set to a restricted B.W. of i 0 H z to 10 kHz or 100 kHz. 
INPUT IMPEDANCE: Above50mV : > 4.3Má2 < 20pf. 
On50µVto50mV : > 5Má2 < 50pf. 
AMPLIFIER OUTPUT: 150mV at f.s.d. 

type TM3A £73 TM3B £88 

BROADBAND VOLTMETERS 
H.F. VOLTAGE & dB RANGES: 1 mV, 3mV, 10mV ...3V f.s.d. 
Acc. ± 4% ± 1% of f.s.d. at 30 M H z. - 50dB, - 40d B, - 30dB 
to + 20dB. Scale - 10dB /+ 3dB rel. to 1 mW /50 a ± 0.7dB 
from 1 M Hz to 50M Hz. ± 3dB from 300kHz to 400M Hz. 

L.F. RANGES : As TM3 except for the omission of 15µV and 150µV. 

AMPLIFIER OUTPUT: Square wave at20Hzon H.F. with 
amplitude proportional to square of input. As TM3 on L.F. 

TMBA £120 TMBB £135 

D.C. MICROVOLTMETERS 
VOLTAGE RANGES: 30µV, 100µV, 300pV...300V. 
Acc. t 1%, ± 2 %f.s.d., ± 1 µV. CZ scale. 
CURRENT RANGES: 30 pA, 100 pA, 300 pA, 300 mA. 
Acc. k 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 > lkái 

type £73 TM10 

D.C. MULTIMETERS 
VOLTAGE RANGES: 3µV, 10µV, 30µV ...1 kV. 
Acc. t 1% f 1% f.s.d. f 0.1 try. LZ & CZ scales. 

CURRENT RANGES: 3pA, 10pA, 30pA ... 1 mA (1A for TM9BP) 
Acc. ± 2% ± 1% f.s.d. t 0 3pA. LZ & CZ scales. 

RESISTANCE RANGES: 3 f2, 10 fl, 30 n...1 kM á2 linear. 
Acc. ± 1%, f 1 % f.s.d. up to 100M f2. 

RECORDER OUTPUT: 1 V at f.s.d. into > 1k CI on LZ ranges. 

t pe type 
TM9A £105 TM9BP £125 

LEVELL ELECTRONICS LTD Prices include batteries ana U.K. delivery. V.A.T. extra. 

Moxon Street, High Barnet, Herts. EN5 5SD 
Tel : 01-449 5028/440 8686 

Optional extras are leather cases and mains power units. 
Send for data covering our range of portable instruments. 
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E EVrllA 
i rrn2IOvs OE 

IHE 
THE 

ILLUSION OF 
REALITY 

Our Cambridge Audio 
R50 monitor loud- 

speaker (and - we're 
proud to admit it) is a 

true labour of love. And 
we've spent hundreds of 

hours in choosing and 
evaluating the performance 

characteristics of the four 
critically matched drive units 

that go into the R50 We exhaust- 
ively investigated the labyrinth 

paths of cabinet design. We devel- 
oped sophisticated fabrication and 

testing techniques. In production we 
even go as far as to hand test and select 
each individual capacitor in the cross- 

over network In short, nothing is 

spared in our single minded effort to 

deceive you 
.. to create a 

loud speaker 
that can produce 

an absólutely 
convincing illusion 

ofreality. But words 
alone cannot convey 

the experience await- 
ing you the first time 

you hear the R50. This 
extraordinary transducer 

with its exceptionally smooth 
frequency response, extended 

bass., superb high frequency disper- 
sion arid extremely low distortion has 
to be heard to be disbelieved. Only then 
will you begin to understand how close 
we have come to reality 

Cambridge 
Audio 

s 
for people who listen to music 

Cambridge Audio Limited 
The River Mill 

St. Ives 
Huntingdon PE17 4EP 

Telephone St. Ives 62901 

WW -061 FOR FURTHER DETAILS 
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THE PEAK OF VERSATILITY. 
The AVO EA113 steps forward from the AVOMETER range 

to take a well deserved bow. 

The AVOMETER range for Electronics. 

EA113 does everythinga major multimeter will 
do, but it does it with a high input impedance of 
1MS2/V (dc voltage ranges), a 100kHz capability, 
centre zero facility, single switch range selection, 
overload protection and other refinements, all for 
a UK Trade Price of well under i95. EA113 is, of 
course, an Electronic multimeter. 

The range of measurement and accuracy are 
outstanding too. Voltage from 100 jV to 1kV 
( ±1.25 %): Currentfrom 0.01pAto 3A (±1.25 %): 

Resitance from 1S2 to 100Mc . 

Yes, digital instruments also have high 
impedances -Avo offer the DA114 -,but when it 
comes to all -round versatility in the laboratory and 

maintenance wcrkshop, with many peaking adjust- 
ments to make, you can't beat analogue display. 

Asa final bonus, the EÁ113 brings you two 
valuable time -savers. No electrical zero setting, and 
internal batteries which are rated to run for10 
months of continuous round -the -clock operation. 

Choose your next multimeterfrom the 
British-built AVOMETER range and ring your 
Distributor for price and delivery. 

Avo Limited, 
Dover, Kent, England. 
Telephone: Dover 
(0304) 202620. 

THORN Thorn Measurement Control and Automation Division 

WW - 009 FOR FURTHER DETAILS 
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For all who want to 
knowabputelectronic 

circuts 
Here's a book of very special appeal to all 

concerned with designing, using or 
understanding electronic circuits. It comprises 
information previously included in the first ten 
sets of Wireless World's highly successful 
Circards - regularly published cards giving 
selected and tested circuits, descriptions of 
circuit operation, component values and ranges, 
circuit limitations, modifications, performance 
data and graphs. Each of the ten sets - including 
additional circuits- in this magazine size hard 
cover book has been updated where necessary, 
and is preceded by an explanatory introduction. 
Circuit designs (I) is the first collection of its 
kind. 

Circuits covered are: 
Basic active filters 
Switching circuits 
Waveform generators 
AC measurements 
Audio circuits 
Constant -current circuits 
Power amplifiers 
Astable circuits 
Optoelectronics 
Micropower circuits 

circuit 
designs 
Collected Circards 

P Williams J Carruthers J H Evans J Kinsler 

R9 

A WIRELESS WORLD PUBLICATION 

A new bookirom Wireless World 
ORDER FORM 

To: General Sales Department, 
IPC Business Press Limited, 
Room I I , Dorset House, 
Stamford Street, London SE I 9LU. 

Please send me copy /copies of 
Circuit Designs - Number I at £10.40 
each inclusive. I enclose remittance 
value £ (cheques payable to 
IPC Business Press Ltd.) 

NAME (please print) 

ADDRESS 

Company registered in England and a subsidiary of Reed 

International Limited Registered No 677128 Regd. office 
Dorset House, Stamford Street, London SE I 9LU. 
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The world's 
most universal 
audio bridges 

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, telephone Bognor Regis on 
(02433) 25811 or write to the address below: 

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 

WAYNE KERR 
Durban Road, Bognor Regis, Sussex P022 9R2 

Telex: 86120. Cables: Waynkerr Bognor 
A member of the Wilmot Breeden group 

c 
N 

Q 

8224 (Manual balance) B642 (Autobalance) 

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

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

Ranges for specified accuracy 

C 

G 

L 

R 

0.1% 

100fF - 10pF 
1n0 - 100m0 

1mH - 1okH 
100 - 1G4 

0.3% 

10pF - 10mF 
100mo -. 1k 

100nH - 1mH 
1mO - 100 

0.1% 

1pF- 10pF 
10n C.5- 100m0 
1mH- 10kH 
100 - 100M0 

0.3% 

10pF - 10mF 
100m 0 - 1000 

1pH-1mH 
10mO - 100 

NOTE: 0.1% accuracy relatés to parallel componeht 
measurements above 1002 impedance. 0.3% accuracy 
relates to series component measurements below 100 
impedance. 
'Manual operation only. 

AGENTS: PARIS: TEKELEC -AIR IRONIC 626 -02 35LORRACH: BRINDI GMBH 07621 -10742 STOCKHOLM: SCANTELE AB 24 58 25 OSLO: FEIRING INSTRUMENTS AC'S 68.63.60. 
BRUXELLES: ETABLISSEMENTS MIRAVOX S.P. R.L. 35.41.73 MILAN: BELOTTI 54.20.51 KOBENHAVN NV: HANS BUCH & CO A/S TA 5170 RIJSWIJK (Z.H.): C. N. ROOD N.V. 99.63.60. 

WW -059 FOR FURTHFR nFTAILS 
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Sinclair hi-fi 
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The wafts... 
The Sinclair range of hi -fi 
products. Three different ways 
of achieving hi -fi excellence - 
whatever area of hi -fi you're 
interested in. 

And the Sinclair range 
fact -file gives you the full 
run -down on all of them. 

On Project 80 - the 
build -as- you -please hi -fi 
module system. 

On IC20 - the revolutionary 
integrated circuit amplifier kit. 

And System 4000 - the 
luxury hi -fi amplifier and 
matching tuner. 

and the wherefores. 

hr.fre eran9e 
A lact lile ont M Omptg 
or 5inclair hiti produc 

The Sinclair range fact -file 
shows you the whole story. 
Technical specifications... 
complete descriptions... 
big, clear pictures... and test 
reports by impartial hi -fi 
journals. 

A real bundle of goodies. 

Send for Sinclair's range 
fact-file-now! 

See if the answer's here - 
the information on the 
component you've been 
looking for. 

Simply cut the coupon and 
send it to the no- stamp- needed 
FREEPOST address below. 

We'll send you the Sinclair 
fact -file - giving you all you need 
to know about Sinclair hi -fi. 
And information about a few 
extras you're sure to find rather 
interesting. 

Sinclair Radionics Ltd, 
London Road, St Ives, 
Huntingdon, Cambs., PE174HJ 
St Ives (0480) 64646 

Please send me the Sinclair range fact -file immediately 

Name 

IAddress 

W W/8/ H F 

To: Sinclair Radionics Ltd, 
FREEPOST, St Ives, 
Hun 1 tingdon, Cambs., PE174BR 

rPlease print 
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WITH A 
FARNELL 

COUNT 
CONTROL 
INSPECT 
DETECT 

Photoswitch 
A low cost, rugged and reliable photo -electric 
relay /counter supplied complete with 
optical heads. 

Supply: 110, 240, 440V a.c. mains 

Output: Model PR has 2 sets C/0 relay contacts, 250V a.c. 6A 
Model PC has 6 digit resettable electromechanical 
counter instead 

Controls: Sensitivity, make or break beam, time delay 

Lamp: 6V, 2W M.B.C. Operates up to 3 metres 

Details sent on request to:- 

Farrell 
INDUSTRIAL 
CONTROL 
DIVISION 

FARNELL INSTRUMENTS LIMITED 
WETHERBY WEST YORKSHIRE LS22 4DH TEL: 0937 3541 or 01-864 7433 

WW -020 FOR FURTHER DETAILS 

ELECTRONIC 

INDUSTRIAL THERMOMETER 

THE MODERN WAY TO MEASURE TEMPERATURE 
A Thermometer designed to operate -as an Electronic Test Meter. Will 
measure temperature of Air, Metals, Liquids, Machinery, etc., etc. 
Just plug -in the Probe, and read the temperature on the large open 
scale meter. Supplied in zippered vinyl case with transparent front 
and carrying loop, Probe, and internal 1f volt standard size battery. 
Model "Mini -On 1" measures from - 40 °C to + 70°C, price f17.50 
Model "Mini -On Hi" measures from + 100 °C to + 500 °C, price 
f20.00 (V.A.T. EXTRA) 
Write for further details to 

HARRIS ELECTRONICS (LONDON), 
138 GRAY'S INN ROAD, LONDON. WC1X 8AX 

('Phone 01 -837 7937) 

WW -043 FOR FURTHER DETAILS 
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TELCON 

magnetic shields 
soft magnetic alloys 

and cores 

SHIELDS We manufacture a wide range of Mumetal 
shielding cans and boxes and fabricate 
shields for CRT's, transformers etc., 
to customers' own designs. These are 
made to the highest standards and 
have optimum properties (as sole 
UK /European manufacturers of Mumetal 
we have years of experience). For 
large quantities we recommend the 
-re 'form' process which provides 

maximum uniformity, extra close 
tolerance and maximum performance. 
For R Et D and prototype work - try 
'Te[shield', do -it yourself, wrap- 
around foil. Supplied In handy 
packs costing around £5.00 - it's 
simple and quick to use. 

ALLOYS 
Tvpdal 
msg., 
p,opertres 

ind..1 
0e,mea6uuv permea6inlv 

(dc psl 

....,us. 

240 000 

Saturauon 
lern 

inducnon 
ITeslal 

077 

Remanence. B,em. 
l,pm satu,a!mn 

I Tesla l 

0.37 

1-oB,C 

l 

s Cu, 
Loss et Bsal po,nt 

IR m11Jlm((cycle) ( CI 

1.0 3.2 350 Mumelal 55 000 
MumelalPlus _69000 300000 0.77 0.37 0.8 1.3 
supermumetel 127000 350000 0.77 04_ 0.55 0 9 

_350 

350 
Or,nomumelal 00 0.7 2.4 7.5 350 
5a1mumelal 65000 240000 1.5 0.7 2.0 12 550 
Rad,ome1al50 6 000 30 000 1.6 10 8.0 40 525 
SYPer Rad,omelal 11 000 100000 10 1.1 3.2 - - 20 525 
Radromelal36 3000 20000 1.2 0.5 16.0 76 275 
HyrnoRM,ometal 3500 60 000 1.4 1.0 8.0 45 525 
Hv,emRad,ometal 70 000 1.5 1.35 8.0 50 525 
NCRAIIoy 100000 1r2 1.5 10 65 525 
Permendur 1 000 7000 2.35 1.5 135 1 270 975 
suw,men0pr 70000 2.35 2.05 19.0 170 975 
Permandu,24 250 2000 2.35 1.65 950 925 
VPC8110V 1.5 1.0 20 000 12a104 

CORES 

We manufacture a wide 
range of strip wound, high 
permeability cores in the 
Mumetal, Radiometal, Permendur 
and HCR groups of alloys. 
These cover a wide range of 
appljcations including: current, 
pulse, telecommunication, earth 
leakage transformers, relays, 

magnetic amplifiers, synchros, 
high speed generators, and 

transducers. All Telcon products 
are made to the highest standards 

and undergo stringent testing 
before despatch. 

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

W W - 031 FOR FURTHER DETAILS 
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STABILISED TWIN POWER 

SUPPLIES TO 30V AT 2AMP 

LINSTEAD 
ELECTRONICS 
ROSLYN RD, LONDON N15 5J6 

Ol 802 m5144 

IRELAND: 

DENMARK: 

SWEDEN: 

NORWAY: 

MALAYSIA: 

SOUTH AFRICA: 

MAIN AGENTS 

LENNOX LTD P.O. BOX 212A DUBLIN 2 

SCANFYSIK AB 13/15 HJORRINGADE 

DK -2100 COPENHAGEN 

EMI SVENSKA AB TRITONVAGEN 17 FACK 

S -171 19 SOLNA 1 

EMI NORSK AS POSTBOKS 42 

KORSVOLL OSLO 8 

LEC Sdn Bhd P.O. BOX 60 BATU -PAHAT 

PROTEA (PTY) 

38 FARADAY STREET 

JOHANNESBURG 

WW -085 FOR FURTHER DETAILS 
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THE TUNER YOU CAN TRUST 
(W W. APRIL /MAY 1974) 

This tuner has been 
designed for use with high 
quality audio equipment. It 
has therefore been designed 
so that only high quality 
audio signals may be heard. 
There are no interstation 
noises, distorted or 
mis -tuned stations, 
spurious tuning responses, 
or other unwanted effects. 
There are only clear stereo 
programmes set against a 
background of silence. 
When the tuning lamp is 
out - silence; tuning lamp 
on - one of a multitude of 
receivable stations, in 
perfect tune, and held by 
powerful a.f.c. 

NEW REVISED PRICES (EXC. VAT) 

This tuner was published by us in the WW in April /May 1974 and is therefore the 
only approved kit available. Minor improvements have been made over the year, 
and these have been included. We also offer a complete after -sales service which 
guarantees you a working tuner of the highest quality. 

K1 -4 Main receiver board £24.55 
K5 -7 Stereo decode board £7 05 
K8 Function Switches £4.95 
K9a Pre -set station unit £13.75 
K10 Power supply unit 05.59 
Kl1 Cabinet and all else £27 70 
K12 Meter with drive 

components £11.00 
K1 -12 package price £85.00 

saving £9.59 
U.K. postage 30p per kit, free over £1 5 

OTHER ITEMS 
LP1186 front end. 
MC1310P decoder 
SBA75OB i.f. amp. 
SL3046B trans. array 
SL301 B dual trans. 
Filter SFG10.7MA .. .. . 

Coil with wire 
Ten turn pot. 50K 
Postage per item U.K 

£4.53 
£3.15 
£2.95 

£1.40 
£2.95 
£0.50 
£355 
£0.10 

S.A.E. please for details to: 

C/4Q Q I %/ [//, vvv J/// aawL si a 
C/ 

.33 RESTROP VIEW, PURTON, WILTS SN5 9DG 

J. A. SKINGLEY & N. C. THOMPSON 
Ready built and tested £102.00. Securicor delivery (mainland only). 

ALICE (STANCOIL LTD.) IN I:!- ALICE BROADCASTING 

N 

8 mono MIC /Line Channels ALICE AM 82/B CUSTOM BUILT FOR 

4 stereo Line Channels RADIO TEES 
SERIES II 

Modulator Continuity Mixer 

CONTACT CHRIS WALDEN 

or TED FLETCHER on 
WINDSOR 51056/7 

OTHER ALICE BROADCASTING PRODUCTS INCLUDE: 
GU 100 consol mounted Transcription 
turntable unit. Full stereo electronics + 
built -in cueing facility via 5 watt amplifier 
and internal speaker /cans. Remote or local 
control. 

TBU 11 rack mounted. Telephone balancing 
unit. 

DA 6/24 six input, twenty four output 
distribution amplifier. 

AS 3 rack mounting solid state audio 
switching matrix. 

LDA 1 rack mounting line drive unit. 

TBT remote location talkback terminal. 

PPM 3 rack mounting triple PPM unit 
monitoring left, right and centre on stereo 
transmissions. 
PS 10 rack mounting 10 amp 24v. power 
supply. 
PM 1 Preview Monitor. Monitors up to 10 
stereo sources at the push of a button. 
Output line level or cans. 

ALICE BROADCASTING (STANCOIL LTD.) 
38 ALEXANDRA ROAD - WINDSOR - BERKSHIRE - ENGLAND 

WW 019 -FOR FURTHER DETAILS 
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New Course in Digital Design 
Understand the latest 

developments in calculators, 

computers, watches,telephones, 

television , automotive instrumentation_ _ _ _ 

Each of the 6 volumes of this self- instruction 
course measures 113/4" x 8'/4" and contains 60 
pages packed with information, diagrams and 
questions designed to lead you step -by -step 
through number systems and Boolean algebra, 
to memories, counters and simple arithmetic 
circuits, and on to a complete understanding of 
the design and operation of calculators and 
computers. 

After completing this course you will have 
broadened your career prospects and 
considerably increased your fundamental under- 
standing of the changing technological world 
around you. 

Digital Computer 
Logic and 
Electronics 
Book 1., . 

8's 

£3.95 

Also available - a more 
elementary course assuming 
no prior knowledge except 
simple arithmetic. 

In 4 volumes: 

1. Basic Computer Logic 
2. Logical Circuit 

Elements 
3. Designing Circuits to 

Carry Out Logical 
Functions 

4. Flip flops and Registers 

Offer Order this together 

plus 50p 
with Design of Digital 
Systems for the bargain 

P &P price of £9.25, plus 50p p &p 

Design of Digital Systems contains over twice as much 
information in each volume as the simpler course, Digital 
Computer Logic and Electronics. All the information in the 
simpler course is covered as part of the first volumes of 
Design of Digital Systems which, as you can see from its 
contents. also covers many more advanced topics. 

Designer 
Manager 
Enthusiast 
Scientist 
Engineer 
Student 

These courses were written so that you could teach 
yourself the theory and application of digital logic. 
Learning by self -instruction has the advantages of 
being quicker and more thorough than classroom 
learning. You work at your own speed and must 
respond by answering questions on each new piece 
of information before proceeding to the next. 

Guarantee -no risk to you 
If you are not entirely satisfied with Design of 
Digital Systems or Digital Computer Logic and 
Electronics, you may return them to us and your 
money will be refunded in full, no questions 
asked. 

Design of Digital Systems 

A Self- Instruction Course in 6 Volumes 

1 ComputerArithmetic 

2 Boolean Logic 

3 Arithmetic Circuits 

4 Memories & Counters 

5 Calculator Design 

6 Computer Architecture 

r 

£5.95 
plus 50p packing and surface 
post anywhere in the world. 
Payments may be made in 
foreign currencies. 

Quantity discounts available on 
request. 

Total packaged weight does not 
exceed 41b. Please allow 
enough extra for air mail. 

VAT zero rated. 

To Cambridge Learning Enterprises 
FREEPOST, St. Ives, Huntingdon, Cambs PE17 4BR 

'Please send me .... set(s) of Design of Digital Systems at £6.45 
each, p & p included 
or .... set(s) of Digital Computer Logic and Electronics at £4.45 each, 

p & p included 
'or .... combined setts) at £9.75 each, p & p included 

Name 

Address 

1 

delete as applicable 
Ne need to use a stamp - just print FREEPOST on the envelope. 

WW8 

a9 

www.americanradiohistory.com

www.americanradiohistory.com


a10 

want sáfety 
isolation 
for their 
voice band 
circuits" 

One more request item. We met it with a neat little 
transformer. Now, in two versions, it joins the list of useful 
Whiteley products,and everyone involved in communications 
system design will be interested in the protection they provide. 
Inserted in voice band circuits, they effectively isolate 
equipment from the hazards of adjacent high voltage 
power circuits on the 'line' side. High isolation level 
between line and equipment windings gives protection 
against voltage surges, lightning strikes and fault condit- 
ions. One version is designed for 17Hz signalling circuits, 
the other with several voltage ratios also suits a 50Hz 
ringing circuit. All are Post Office and C.E.G.B. approved, 
and the second version is also approved with extra 
protection diodes added. Requests for data sheets 
welcome. Or if you want to request a product spec of 
your own - we're always interested! 

Surprising how often you'll find 

Whiteley 
make it. 
Whiteley Electrical Radio Co. Ltd 
Mansfield, Notts NG18 5RW, England. Tel: 0623 24762. 

WW -047 FOR FURTHER DETAILS 

Wireless World, August 1975 

r RADFORD] 
AUDIO MEASURING INSTRUMENTS 

LOW DISTORTION OSCILLATOR SERIES 3 

A continuously variable frequency laboratory oscilla- 
tor with a range 10Hz- 100kHz, having virtually zero 
distortion over the audio frequency band with a fast 
settling time. 

Specification: 
Frequency range: 
Output voltage: 
Output source resistance: 

Output attenuation: 

Output attenuation 
Sine wave distortion 

10Hz- 100kHz (4 bands) 
10 volts r.m.s. max. 
150 ohms unbalanced 
(optional 150 ohms unbalanced, 
plus 150/600 ohms balanced/ 
floating) 
0 -100dB (eight, 10dB steps plus 
0 -20dB variable) 

accuracy: 1% 
Less than 0.002% 10Hz -10kHz 
(typically below noise of measuring 
instrument) 

Square wave rise and fall time 
Monitor output meter: 
Mains input: 
Size: 

40/60 n.secs. 
Scaled 0 -3, 0 -10, and dBV 
110V/130V,220V/240V 
17" (43cm) x 7" (18cm) high x 
83/4" (22cm) deep 

Price: 150 ohms unbalanced output: £250 
150/600 unbalanced/ balanced floating output: £300 

DISTORTION MEASURING SET, SERIES 3 

(illustrated above) 

A sensitive instrument with high input impedance for 
the measurement of total harmonic distortion. 
Designed for speedy and accurate use. Capable of 
measuring distortion products down to 0.001%. 
Direct reading from calibrated meter scale. 

Specification: 
Frequency range: 
Distortion range (f.s.d.): 
Input voltage measurement 

range: 
Input resistance: 
High pass filter: 
Power requirement: 
Size: 

5Hz -50kHz (4 bands) 
0.01%-100% (9 ranges) 

50mv -60V (3 ranges) 
47K ohms on all ranges 
1 2dB /octave below 500Hz 
2 x PP9, included 
17" (43cm) x 7" (18cm) high x 
83/4" (22cm) deep 
£200 

Now available in reasonable delivery time 

RADFORD LABORATORY 
INSTRUMENTS LIMITED 

Bristol BS3 2HZ 
Telephone 0272 662301 

WW -044 FOR FURTHER DETAILS 
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TRANSVERTORS 
Valradio sinewave and square wave transvertors now incorporate 
SILICON transistors resulting in greater reliability and more stable 
performance at high ambient temperatures, including tropical 
climates. 

TYPE D12/4003ì 
A wide selection of types are available to drive practically any 
equipment within the power rating. 

A random selection of types: 
Input Output Price 

C12 /30S 12v DC 115/230v 30watts Sine wave £40.00 
C24/60S 24v DC 115/230v 60watts Sine wave £58.20 
D12/400S 12v DC 115/230v 400watts Sine wave £206.85 
D12/ 500T 12v DC 115/230v 500watts Square wave E110.55 
D24/150T 24v DC 115/230v 150watts Square wave £39.60 
D12/250/24 12v DC 24v DC 8A £83.10 

Please send for literature WW675 All prices +VAT 

VALRADIO LIMITED 
BROWELLS LANE, FELTHAM, MIDDLESEX, TW13 7EN 

Tel: 01 -890 4242/4837 
WW -053 FOR FURTHER DETAILS 

digital arithmetic tutor 
Like all it's predecessors, Limrose's Digital 
Arithmetic Tutor is an extremely versatile 
and low cost computer training aid. It is 

very reliable, portable and comes complete 
with mains operated power supplies for just 

£174 plus VAT. 

For more information, please contact : 

limrose electronics ltd. 
241 -243 Manchester Road, Northwich, CW9 7NE 

Tel . 0606 41696 and 0606 41697. 
WW -023 FOR FURTHER DETAILS 

all 

Sinclair System 4000 

The watts... 
Black, beautiful, and incredibly 
good value. Sinclair's two self - 
contained hi -fi units - in one 
handsome, elegant style. 

A17 watts per channel 
amplifier and a matching 
FM tuner. 

The amplifier offers 17 W 
RMS per channel output... 
0.05% total harmonic 
distortion ... and a price tag 

of around £50. 
The System/4000 tuner 

completes a handsome, hard- 
working system. 

Engineered and designed 
to accompany the System 
4000 stereo amplifier, the FM 
tuner matches it in specification 
and design - and at around £40 
completes a system of 
outstanding value. 

and the wherefores. 

The watts 
and the 
wherefores 
of Sinclair 
hifie range 
pot lact aile on ow ...nowt. 

Sinclair hiti products. 

.A0J 1101a 40) 

Get the full technical 
specifications... 

See what impartial hi -fi 
journals thought of its 
performance... 

And read up on the rest of 
the Sinclair range... 

It's all it the Sinclair hi -fi 
range fact -file. 

Send for Sinclair's 
fact -file now! 

See if the answer's here - 
the information on the 
component you've been 
looking for. 

Simply cut the coupon and 

send it to the no- stamp-needed 
FREEPOST address below. 

We'll send you the Sinclair 
fact -file - giving you all you 
need to know about System 
4000, and the rest of the 
Sinclair hi -fi range. 

Plus information about a 
few extras you're sure to find 
rather interesting. 

You've plenty to gain... so 
cut the coupon now! 

Sinclair Radionics Ltd, 
London Road, St Ives, 
Huntingdon, Cambs., PE174HJ 
St Ives (0480) 64646 

Flgase send me the Sinclair range fact -file immediately 

I Name 

IAddress 

WW /8/4K I 

I To: Sinclair Radionics Ltd, 
FREEPOST 

ease print I 

T, Stives, 
Huntingdon,Cambs.,PE1748R sinlair 
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THE 
ULTIMATE 
INTONE 

CONTROL 

Teknik Dual 115 Graphic Equaliser 

Klark Teknik Limited, Summerfield, Kidderminster DY11 7RE 
Telephone: Kidderminster 64027 

WW -018 FOR FURTHER DETAILS 

Stepper motors 
and ' e systems 

McLennan stock a wide range of stepper 
motors and ancillary equipment, such as:- 
Translator modules, Voltage control oscillators, 
Linear accelerators, Compensator networks, 

Pulse multipliers, Power supplies, Digital 
indexers, Co- ordinate generators, 

Gearboxes, linear actuators, etc. 
These basic units, which are economically 
priced, even in smaller quantities, can 
be used to build systems to cater for 
a wide range of applications. 
Moreover, we can advise on 
additional function units needed for 

more specialised applications. 
We also offer a complete 

system design 
and production 

facility. 

MolennanMcLennan Engineering Ltd King soad, Cr.wthorne, Berkshire. Tel: Crowthorne 5757/8 

WW -011 FOR FURTHER DETAILS 

Diameter 33mm 
Weight 160g 
Length 125mm 
Torque 105cmg 
RPM 
approx 3000 
at 12V DC 
Power9 /14V DC 
Batteries 
or AC /DC 
transformer 

PETITE PRECISION! 
A 12V DC POWER TOOL FOR THE DESIGN AND RESEARCH ENGINEER 

AVAILABLE IN KIT FORM OR SEPARATES 
PRECISION EXAMPLE OF FRENCH ENGINEERING 

Drill. £7.00 P &P 25p 

Flexible drive. 
£5.00 
P &P 15p 
Now in use by the following: 
GPO, BBC, Atomic Energy 
Authority, British Nuclear 
Fuels, Weekend TV, Ministry 
of Defence, Hospitals, 
Opticians, etc. 

WW -017 FOR FURTHER DETAILS 

Stand £3.76 

P &P 40p 
UK DISTRIBUTOR 

PRECISION PETITE LTD 
(Les Applications Rationelles Paris) 

119A HIGH STREET 
TEDDINGTON, MIDDX. UK 

TEL. 01 -977 0878 
SAE for leaflets, price list and order form 

www.americanradiohistory.com
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ANADEX CF-700 

1 GHz COUNTER 
FOR £475 

M 1, 0.. .,. 
ANADtX 

....,. »a. 

°. 1111 Ï1Ïi 
Features include:- 

* 1 GHz count rate with 1 Hz resolution 
* 30mv sensitivity with high overload capa- 
bility 
* 8 digit 'SPERRY' display 

Also: Model CF -710 giving 0.001 Hz resolution up to 
10k Hz 

aspen electronics limited 

18a HIGH STREET, NORTHWOOD, MIDDX 
HA61 BN 

TELEPHONE NORTHWOOD 27688 

WW -034 FOR FURTHER DETAILS 
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GRO OVAC 

I 

vacuum record cleaner 
Vacuum cleaning is the best way to remove dust, 
especially fine dust. Now with the Groovac, 
vacuum cleaning is available for extracting the 
particles from inside record grooves which are 
responsible for record and stylus wear - while 
your record is playing. 

For full details please write to - 
R= AUDIO Kernick Rd, Penryn 

Cornwall, England 

WW -012 FOR FURTHER DETAILS 

NOW IT'S THE AMCRON M600 
M600 POWER AMPLIFIER 

0 

Coupling two M600s together through a socket 
provided at the back of each amplifier produces a 140 
Volt balanced output. This configuration is called an 
M2000, and produces 2 kilowatts into an 8ohm load. A 
peak catching meter, and threshold lights provide 
convenient front panel output monitoring. 

1350 watts 
DC- Coupled 

The M600 amplifier is a new high -power amplifier capable of providing 
1,350 watts RMS over a bandwidth of DC to 20 kHz. 70 volts RMS at the 
output terminals, very low noise and distortion. AC /DC selector switch, 
plug -in front panel circuit board built -in fan for cooling and the ability to 
connect two M600s together to double the power and output voltage, are 
lust some of the features which place the Amcron M600 in the forefront 
when considering power amplifiers. 
Driving shakers and vibrators, motors. and difficult speaker systems, 
providing power for material or components testing or used as a large 
distribution amplifier, the M600 is equally at home. 

Brief specifications. 

RMS power out 

DC output 
Power bandwidth 
Phase response 
Slew rate 
Damping factor (80) 
Hum & noise 
THD 
Dimensions 

750 watts into 8 ohms 
1,350 watts into 4 ohms 
20 amps (supply fuse limited) 
DC to 20 kHz + 1 db- 0 db 600 W into 80 
+ 0 db - 15 db DC - 20 kHz 
16 V /µsecond 

greater than 400 DC -1 kHz 
120 db below 600 Watts 
less than 0.05% DC -20 kHz, 600 W into 8fß 
19" std rack, 83/4" H, 161/2" deep. Wt. 92 Ib. j MACINNES LABORATORIES LTD 

MACINNES HOUSE, CARLTON PARK INDUSTRIAL ESTATE, 

SAXMUNDHAM. SUFFOLK IP17 2NL 

TEL 107281 2262 2615 

WW -050 FOR DETAILS 
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sound equipment 
by ¿jrampían) 

GRAMPIAN REPRODUCERS LTD. HANWORTH TRADING ESTATE FELTHAM , MIDDLESEX TELEPHONE 01 -894 9141 

NEON 
FILAMENT 
AND LED 
INDICATORS 

d 

WW-065 FOR FURTHER DETAILS 

V U U 
ASSOC ATES 

LIMITED 

III 

52 Silver Street, 
Stansted, 
Essex. 
Tel: (0279) 814929 
Telex : 81675 Jaylamps 

03 

WW - 024 FOR FURTHER DETAILS 

V - 

fault finding- 
no fiddle 
With the AVO TT 169 in- circuit transistor tester. 
Go /No Go tests almost any transistor, diode or 
thyristor without de- soldering, withoUt damage. 
Find out how it can save you time, save you 
money. 
You'll find the price is no fiddle either. 
Contact your local wholesaler, or US: 

l 

AVO Limited, Dover, Kent CT17 9EN 
Telephone. Dover (03041202620 

WW -041 FOR FURTHER DETAILS 

J E S AUDIO INSTRUMENTATION 

Si 452 £35.00 
Distortion Measuring Unit. 
15 Hz - 20 KHz -.01% 

Illustrated the Si 451 
Millivoltmeter - pk -pk 
or RMS calibration with 
variable control for 
relative measure- 
ments. 50 calibrated 
ranges £42.50 
Si 453 £50.00 
Low distortion Oscillator. 
Sine - Square - RIAA 

PRICES plus VAT 

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

CARR STREET, CLECKHEATON, W. YORKS 6D19 5LA 

WW -042 FOR FURTHER DETAILS 
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METER PROBLEMS? 

137 Standard Ranges in a variety of 
sizes and stylings available for 10 -14 
days delivery. Other Ranges and 
special scales can be made to order. 

Full Information from: 

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

WW-016 FOR FURTHER DETAILS 

TRANSDUCER and RECORDER 

AMPLIFIERS and SYSTEMS 

v 
49/51 Fylde Road Preston 
PR1 2XQ 
Telephone 0772 57560 

reliable high 
performance & 
practical controls. 
individually 
powered modules - 
mains or dc option 
single cases and up 
to 17 modules in 
standard 19" crates 
small size -low 
weight -realistic 
prices. 

Fylde 
Electronic 
Laboratories 
Limited. 

WW-049 FOR FURTHER DETAILS . 
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Sinclair 1C20 

The watts... 
The Sinclair IC20 is a 
revolutionary new 20 watts 
stereo amplifier kit. 

It incorporates state- of -the- 
art integrated circuits - two 
monolithic silicon chips each 
containing the equivalent of 
over 20 transistors! These 
deliver 10 W per channel into 
4ospeakers. 

And the IC20 has integral 
short -circuit protection and 
thermal cut-out - it's virtually 
indestructible. Use it for 
converting your mono record 
player to stereo... for upgrading 
your existing stereo... or for 
improving your car radio /tape 
player. 

Its cost? Only £7.95 + VAT! 

and the wherefores. 

The Watts 
and the 
Wherefores 
of Sinclair 

hi-fi 
on the coa vllti"a tile 

ol 51ncp m f, pro 

Get the full technical 
specifications... 

See what impartial hi -fi 
journals thought of its 
performance... 

And read up on the rest of 
the Sinclair hi -fi range... 

It's all in the Sinclair hi -fi 
range fact -file. 

Send for Sinclair's 
fact -file now! 

See if the answer's here - 
the information on the 
component you've been 
looking for. 

Simply cut the coupon and 

send it to the no- stamp- needed 
FREEPOST address below. 

We'll send you the Sinclair 
fact -file - giving you all you 
need to know about IC20, and 
the rest of the Sinclair hi -fi 
range. 

Plus information about a 
few extras you're sure to find 
rather interesting. 

You've plenty to gain... 
so cut the coupon - now! 

Sinclair Radionics Ltd, 
London Road, St Ives, 
Huntingdon, Cambs., PE174HJ 
St Ives (0480) 64646 

Please send me the Sinclair rangé fact -file immediately 

I Name 

IAddress 

WW/8/IC 

To: Sinclair Radionics Ltd, 
FREEPOST, St Ives, 

I Huntingdon, Cambs., PE174BR 

Please print 

. I 

SinIair 
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-TURNER- 
STEREO POWER AMPLIFIERS 

MODEL A300 /VU 

A range of professional stereo power amplifiers designed and manufactured to a very 
high standard. 
The A Series (Professional Studio Monitor) amplifiers feature dual power supplies to 
maintain full RMS power on both channels. 
The B Series (Professional) amplifiers feature single power supplies suitable for most 
music applications. 

STANDARD WITH VU's 
MODEL A500 250 +250 watts RMS. 4 ohms £380.00 E440.00 
MODEL A300 150 +150 watts RMS. 4 ohms £282.50 £322.00 
MODEL B300 150 watts RMS per channel £210.00 £250.00 
MODEL 8200 100 watts RMS per channel £170.00 E210.00 
The above prices are list and exclusiveof VAT. 

Overseas Impon Agents are invited to make their final applications for allocation of 
areas for 1976 exports. 

TURNER ELECTRONIC INDUSTRIES LTD. 
175 Uxbridge Road, London W7 3TH 

Tel. 01 -567 8472 

WW -092 FOR FURTHER DETAILS 
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ROGERS 
AUDIO TEST 
EQUIPMENT 
A comprehensive, versatile range 
of test equipment primarily 
designed for the measurement of 
high quality audio equipment but with 
additional applications in the 
electronics industry in general. The 
equipment is of particular interest 
to the professional audio engineer, 
recording studios, broadcasting 
authorities and educational 
establishments. 

DM344A Distortion Factor Meter. Designed to make accurate and rapid 
measurements of total harmonic distortion generated within high quality audio 
amplifiers, recording and transmission equipment. Selling Price: c/w Bench 
Case £175.00 + VAT. 

S324 Low Distortion Oscillator. Generates a pure sine wave and has been 
designed as a general purpose low distortion signal source. The primary 
application, used in conjunction with the DM344A, is the measurement of total 
harmonic distortion. Selling Price: c/w Bench Case £80.00 + VAT. 

AM324 AF Millivoitmeter. Designed for voltage measurements in the audio 
and low RF ranges and principally for measuring low level signals in high 
impedance circuits. Selling Price: c/w Bench Case £75.00 + VAT. 

PS1A. Regulated Mains Power Supply. Selling Price: £18.50 + VAT. 

Model 'A' Noise Generator. A 
portable battery operated unit designed 
for carrying out listening tests on 
loudspeakers. 'Pink' or 'White' noise 
can be selected and output can be 
continuous or burst. Output is contin- 
uously variable. Selling Price: £37.50 
+ VAT. 

Full Colour Literature describing the complete range may be had on request 

ROGERS DEVELOPMENTS (Electronics) LIMITED 
4/14 Barmeston Road, London SE6 3BN, England 
Telephone: 01 -698 7424/ 4340 

WW -030 FOR FURTHER DETAILS 

The 
new 
Rank 

wow& FWTTER Meter 
Type 

1742 

RANK FILM 

EQUIPMENT 

Fully transistorised 
for high reliability 

Versatile 
Meets in every respect all current specifications 

for measurement of Wow, Flutter and Drift 
on Optical and Magnetic sound recording /reproduction 

equipment using film, tape or disc 

High accuracy 
with crystal controlled oscillator 

Simple to use 
accepts wide range of input signals with 

no manual tuning or adjustment 

Two models available: 
Type 1742 'A' BS4847: 1972 DIN 45507 

CCIR 409 -2 Specifications 
Type 1742 'B' BS 1988: 1953 Rank Kalee 

Specifications 

For further information please address your enquiry to 
Mrs B. Nodwell 

Rank Film Equipment, PO Box 70 

Great West Road, Brentford 
Middlesex TW8 9HR 

Tel: 01.568 9222 Telex 24408- Cables Rankaudio Brentforo 

Switching problems? 
Rely on Zettler. 

Producing 30 basic types 
of relay and 15.000 variants 
with regard to contact 
stacks, terminals, energizing 
current and contact 
material, Zettler is among 
the largest manufacturers 
of electro- mechanical 
components. 

Our product range 
comprises: 
Low profile (flatform) 
Timing Miniature Low 
contact capacity Herme- 
tically sealed Stepping 
Mains switching Latching 
Contact stacks Solenoids 

Angled Relay Sockets 
for international standard 
miniature plug -in relays 
fitted with printed circuit 
pins for mounting "in -line" 
on p.c.b.s. 
Inward and outward facing. 
Reduction of spacing 
between p.c.b.s. in control 
panels. Removal of relays 
without removing the p.c.b.s . 

is facilitated. 

We resolve your switching problems rapidly and expertly. Please 
contact us for further details. 

idZi 
ZETTLER Zettler 

UK Division 
Equitable House, Lyon Road 
Harrow, Middx. HA1 2DU, Tel. (01) 8636329 

A member of the worldwide ZETTLER electrical engineering group, est. 1877 

Please look us up at the International Fire Exhibition, London, 28 July -1 
August, 1975. Stand No. 1, Grand Hell, Olympia. 

WW -004 FOR FURTHER DETAILS 
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S-2020TA STEREO TUNER/AMPLIFIER KIT 
s m., ., .,.. SOLID NEW PRODUCT 

A high -quality push- button FM Varicap 
Stereo Tuner combined with a 20W r.m.s. 
per channel Stereo Amplifier. 
Brief Spec. Amplifier: Low field Toroidal transformer, 
than 0.1% at 20W into 8 ohms. All sockets, fuses, 
LP 1186 module requiring no RF alignment, ceramic 
tuning and stereo indicators. Tuning range 88- 104MHz. 

PRICE: 

Y ì) ) ' 

° "" 
CABINET 

Mag. input, Tape In/Out facility (for noise reduction unit, etc), THD less 
etc, are PC mounted for ease of assembly. Tuner section: uses Mullard 
IF, INTERSTATION MUTE, and phase -locked IC stereo decoder. LED 
30dB mono S/N @ 1.8pV.THD typ. 0.4 %. 

£47.95+ 99p p &p+ VAT. , _ . _ "_ L NELSON -JONES STEREO FM 
TUNER 

A very high performance tuner with Brief 
dual gate MOSFET RF and Mixer rejection 
front end, triple gang varicap IC stabilized 
tuning, and dual ceramic filter /dual unit. Choice 
IC IF amp. 

PRICE: Mono 
With Portus- Haywood 

With ICPL Decoder 

Spec. Tuning range 88- 104MHz. 20dB mono quieting @ 0.75NV. Image 
-70dB. IV rejection -85dB. THD typically 0.4 %. 

PSU and LED tuning indicators. Push -button tuning and AFC 
of either mono or stereo with a choice of stereo decoders. 

£25.46 + 85p p &p+ VAT; 
Decoder £31.96+ 85p p &p+ VAT; 

£29.73+ 85p p &p+ VAT. 

(; } , ,I 'I, 
AID., itl 

"TEXAN' 
and fuses 

than 0.1% THD. Mag. PU input S/N 60dB. Radio input S/N 72dB. Head- 
unit, etc). Toroidal mains transformer. 

+ 99p p &p+ VAT. 

I NEW PRODUCT 
I 

S -2020A AMPLIFIER KIT 
Developed in our laboratories from the highly successful 
design. PC mounting potentiometers, switches, sockets 
are used for ease of assembly and to minimize wiring. 
Typ. Spec. 20 +20W r.m.s. into 8 -ohm load at less 
phone output. Tape In/Out facility (for noise reduction 

PRICE: £29.95 

STEREO MODULE TUNER 
A low -cost Stereo Tuner based on the Mullard LP1186 RF module 
requiring no alignment. The IF comprises a ceramic filter and high - 

PLL stereo decoder IC. 
range 88- 104MHz. LED sig. strength indicator. LED Stereo indicator. 

&p+ VAT. Mono £22.40+ 85p p &p+ VAT. 

... -4,00000 __ 

performance IC. Variable INTERSTATIONMUTE. 
Typ. Spec. Sens. 30dB S/N mono @ 1.8pV. Tuning 
THD typically 0.4 %. 

PRICE: Stereo £26.32+ 85p p 
ALL THE ABOVE KITS ARE SUPPLIED COMPLETE WITH ALL METALWORK, SOCKETS, FUSES, NUTS AND BOLTS, 
KNOBS, FRONT PANELS, SOLID MAHOGANY CABINETS AND COMPREHENSIVE INSTRUCTIONS. 

SUB ASSEMBLIES 
BASIC NELSON -JONES TUNER 
Supplied as a printed circuit board with all components and screening box to build a varicap tuner module. Performance 
spec as above for complete N -J Tuner. For suitable stereo decoders see below. (Illustrated without screening box.) 

PRICE: £12.88+ 25p p&p+ VAT. . 

BASIC MODULE TUNER 
Supplied as a printed circuit board with all components and screened Mullard LP1186, to build a mono or stereo tuner module. 
Performance spec as above for Stereo Module Tuner complete kit. 

PRICE: Mono £11.11+ 25 p p &p +VAT; Stereo £13.89+ 25p p&p+ VAT. ^ 

PORTUS -HAYWOOD PHASE -LOCKED STEREO DECODER 
Mk II version of this design (WW Sept. 1970). The lowest distortion phase- locked stereo decoder kit available (Typ. ' 
0.05% @ N -J Tuner 0/P level). Separation 40dB up to 15KHz. 
Complete kit comprises PCB and all components, inc. stereo LED. 

PRICE: £7.68+ 25p p &p+ VAT. 

PHASE -LOCKED IC DECODER 
Integrated circuit phase -locked stereo decoder based on the MC 1310. THD typically 0.3 %. Separation 40dB @ 1 KHz. = *- 

PRICE: £4.27+ 20p p&p+ VAT. 

PUSH -BUTTON UNIT 
The six -position push- button unit used in our tuners and tuner/amp. Each track has the required diode law for stability of. 
tuning. There are approx. 40 turns on each button and there are six separate moving pointers. An AFC disable switch is 
incorporated with each button. The unit is finished in black with red pointers. 

PRICE: £3.00+ 20p p &p+ VAT. 

Please send SAE for complete lists and specifications. 
Burton-on-Trent, Staffs, DE l 1 9PT. INTEGREX LIMITED td yr 

Tel. 
Industrial 

(0283 87)5432. Telex 377106. 

WW -076 FOR FURTHER DETAILS 
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Sinclair Project 80 

. _unl lu lin f1- 11111 )0 
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The watts... 
14 different hi -fi modules. 

Between them they cater 
for every variety of hi -fi set -up, 
from a tuner amp to a full CBS 
SO quadrophonic system. 

The value for money's 
amazing. A genuine 25 W per 
channel quadraphonic 
amplifier for under £80... 

a 12 W per channel stereo amp 
for around £30... 

And the satisfaction's even 
greater! If you can handle a 
soldering iron, you can handle 
Project 80. And if you can't... 
use Project 805 - the same 
modules but with solderless 
clip connections. 

and the wherefores. 
r.,.... cinclair... 

The watts 
and ores 
of Sinclair 
hifie 

fact Ille on the complete range 

of Sinclair hifi products. 

Take a look at some of the hi-fi 
systems you can build... 

Get the full technical 
specifications... 

See what impartial hi -fi 
journals thought of its 
performance... 

And read upon the rest of 
the Sinclair hi -fi range... 

It's all in the Sinclair hi -fi 
range fact -file. 

Send for Sinclair's 
fact -file - now! 

See if the answer's here - 
the information on the 
component you've been 
looking for. 

Simply cut the coupon and 
send it to the no-stamp- needed 
FREEPOST address below. 

We'll send you the Sinclair 
fact -file - giving you all you 
need to know about Project 80, 
and the rest of the Sinclair 
hi -fi range. 

Plus information about a 
few extras you're sure to find 
rather interesting. 

You've plenty to gain,.. 
so cut the coupon - now! 

Sinclair Radionics Ltd, 
London Road, St Ives, 
Huntingdon, Cambs., PE174HJ 
St Ives (0480) 64646 

Please send me the Sinclair range fact -file immediately 

I 
Name 

IAddress 

To: Sinclair Radionics Ltd, 
FREEPOST, St Ives, 

1 Huntingdon, Cambs., PE174BR 

Please print 

WW /8 /P8 
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TAKE A CLOSE LOOK 

at a professional recorder that offers high performance, 
excellent reliability and is very easy to maintain. Ask 
yourself why so many commercial radio stations and 
recording studios are doing their best to wear them out, 
and not having much success. Decide if you need mono 
or stereo, console transportable or rack mounting versions 
and then inquire about prices. 
We are sure you will be very pleasantly surprised. 

BIAS ELECTRONICS LTD. 01 -540 8808 
572 KINGSTON ROAD, LONDON SW20 8DR 

WW - 033 FOR FURTHER DETAILS 

QUARTZ 

CRYSTALS 

-FAST! 

AEL GATWICK HOUSE, HORLEY, SURREY, ENGLAND 
Tel: Horsey (02934) 5353 
Telex: 87116 (Aerocon Horley) Cables: Aerocon Telex Horley 

WW -032 FOR FURTHER DETAILS 

MODEL 
U -50DX 

MULTI TESTERS 
USED THROUGHOUT THE WORLD. SANWA'S EXPERIENCE OF 30 YEARS ENSURES 
ACCURACY. RELIABILITY. VERSATILITY. UNSURPASSED TESTER PERFORMANCE 
COMES WITH EVERY SANWA. 
6 Months Guarantee 
MODEL P20 

MODEL JP50 
MODEL BX 505 
MODEL YX360TR 
MODEL U500X 
MODEL A303TRD 

MODEL 830 THD 

Excellent Repair Service 
E11.75 MODEL FBOTRD 06.40 
E12.80 MODEL AT45 
02.90 MODEL 380CE 
E14.90 MODEL 6101 
E16.10 MODEL 460ED 
019.15 MODEL EM800 
£24.20 MODE. KIDDER 

THESE PRICES DO NOI INCLUDE 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 

£23.15 
09.12 
£31.85 
05.13 
£74.50 
75.27 

SOLE IMPORTERS IN U.K. 

QUALITY ELECTRONICS LTD. 
47 -49 HIGH STREET, KINGSTON- UPON - THAMES, SURREY. KT111P 

TeI:01 -546 4585 
WW -027 FOR FURTHER DETAILS 
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Measure airflow 
accurately 
foronly67oo 
The AVM500 gives accurate and immediate metering of 
airflow. The standard scale is between 0 and 30 metres/ 
second (70mph). Other calibrations can be supplied at 
cost. 

Airflow is measured by a constant temperature bridge, 
supported on a lightweight probe, which is connected by 
cable to the meter. Operation is by battery. The AVM500 
is therefore extremely quick and easy to move and instal. 
A recording instrument is available, 
.rte 
Please send details of your AVM500. I am interested in wind 
measurement for 

Name Position 

Company 

Address .. 

W W 4 

Prosser Scientific Instruments Ltd 

Lady Lane Estate Hadleigh Suffolk 
Tel Hadleigh (047 -338) 3005 

a19 

POWER AMPLIFIER 
120 watts RMS into 4 ohms 

For full details on our range of mixers, amplifiers and 
light control units, contact: 

ICELECTRICS LTD 
15 ALBERT ROAD, ALDERSHOT 

HANTS. TEL: 0252 28514 
WW -083 FOR FURTHER DETAILS 

8 DECADE RESISTANCE BOX 

DECADE REsiSTANCE MODEL 0000 TIME ELECTRONICS LTO 

* 10-100M0 * 0.1% Accuracy 
* Colour coded digits, O yellow, KO white, MO red 

TIME ELECTRONICS LTD. 
Botany Industrial Estate Tonbridge, Kent 

Tel. Tonbridge (07322) 5993 (3 lines) 
WW -036 FOR FURTHER DETAILS 

ELECTRONIC POWER UNITS 
FOR XENON ARC AND MERCURY ARC LAMPS 
UNITS AVAILABLE FOR LAMPS RANGING FROM 75 TO 6500 WATTS. 

Lamp housings and lens systems manufactured as standard off the shelf models or to 
specific design. 

K. T. Manners Design Ltd. 
33 Percy Street, London W IP 9FG Telephone: 01 -580 6361. Telex: 28804 

FANTASTIC OFFER- DIGITAL CLOCK KIT SAVE £££s 
Fast building 
Easy to follow instructions 
No knowledge of electronics required 

The most comprehensive kit and 
instructions you have ever seen 

NOW ONLY £1 2.50 
+ £1.50 VAT & p &p 

OR READY BUILT & FULLY TESTED 

£18 + £1.90 VAT p &p 

COMET CLOCK 
DATA 

Size 6'/4x3x21/2 
Mains Operation 

50 /60HZ 
12/24 hour mode 

NEW ALL WOOD CASE £0.70 EXTRA 

KIT COMPRISES or separately at:- E 

1 MOS Clock Chip 12 -24 hr option 1.95 
4 0.63" LED Displays (latest HI BRI Type) 4.60 
1 Segment Driver Chip 0.50 
1 Pack Resistors, Caps., Transistors, switch 1.60 
1 Double Sided Glass Fibre P.C. Board 0.95 
1 Double Wound Mains Transformer 1.50 
1 Circuit /Assembly Manual 0.50 
1 Futuristically styled Case (state colour) Yellow. 

Orange, Red, Black, White, Mauve, Green, Blue. 4.40 
'NB All Prices INCLUDE VAT & p &p 
C.W.O. to: 

Pulse Electronics Ltd 
Dept. WW2, 202 Shefford Road, Clifton, Beds. l' 

Tel. Hitchin 0462 814477 
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Servodata Limited 
Advanced Technology 
in Servo Control Components 

Technology 
in Servo Control Components 

.s. - r 
.. 
.----: 

S.nt at 

DC Torque Motors and Tachometers 

* High performance, brush and brushless versions and 
complementary tachometers. * 840 Standard Models ranging from 1 503 in to 120 lb 
ft. * Military, Industrial or Space Qualified models are 
already used by most European Nations. 

Servodata 
Is able to offer a technical design service utilising 
these devices in control systems as well as 
supplying amplifiers, solid state synchro /resolver 
to digital convertors, readouts and other servo 
control transducers. 

Servodata Limited 
Highclere,Newbury 
Berkshire RG15 9PU 
Telephone Highclere 253579 
Telex 847054 

Wireless World, August 1975 

IS CHILTON'S MIXER THE BEST FOR 
YOUR USE? 

Magnetic tapes ltd make the 10/2 above as well as 
a 16/2 and a 12/4 with all the inherent flexibility 
and quality customarily found in big studio mixers. 
Most of our mixers are constructed to meet the 
varying demands of the customer, perhaps we can 
do one for you. Prices start at £350 for the basic 
10/2. 

MAGNETIC TAPES LTD. 
Chilton Works, Garden Road, Richmond 

Surrey TW9 4NS - 01 -876 7957 

4040 
Haim aucio 
the preamplifier 

BE FAIR TO YOUR MUSIC 

Reproduction of sound and its acceptability is dependent 
on a combination of physical parameters not yet fully 
explored. We believe that only a compatible combination 
of specifications will enable a system to reproduce music. 

We have taken care that the 
NAC 12 and NAP 160 pre 

and power amplifier will 
do so faithfully, while 
accepting the output 

of any pick up 
cartridge and 

driving any 
loudspeaker. 

Naim Audio Ltd., 11 Salt Lane, Salisbury, Wilts. Tel: (0722) 
3746 

WW 025 FOR FURTHER DETAILS 

CONSTRUCTIONAL KITS 
ot k 

Mullard CCTV Camera, P.E. CCTV Camera 
P.W. Tale -Tennis, Crofton UHF Modulator 
Crofton VHF Modulator 
Electronic Dic (Reedy Assembled) in attractive case 
P.W. Electronic Organ Kit. 

Further kits will be added to the range Kits are complete, down to the last nut. including 
attractively finished ready drilled, painted and silk screened panels. A FREE get you 
going technical Back up service is available. 

A P.C.B. service is available for any published design at competitive prices. 
As well as holding large stocks of electronic components we are also importing a range 
of competitive products such as Stereo Headphones. Telephone Desk Amplifiers, Stereo 
8 -track Head Cleaner and Demagnetizers, Mini Drills, etc. 

Full list send 121/2p stamp on large envelope. Alternatively, call in for a demonstration of 
any kit 

CROFTON ELECTRONICS 
Colne Road, Twickenham, Middlesex TW2 6QS 

Tele: 01 -898 1569 Telex: 934642 Cadanac LDN 

WW -067 FOR FURTHER DETAILS 

66 PAGES 

3000 ITEMS 
600 PICTURES 

HAVE YOU 
GOT YOURS? 

CATALOGUE NO. 4 
FULLY 
ILLUSTRATED 

YOUR 

- COMPLETE 

ELECTRONIC 

STORES. 

MAIL 

ORDER 

ANO 

SHOP 

COMPLETE WITH 
DISCOUNT 
VOUCHERS 

WORTH 20p 

* DISCOUNTS 
* ALL NEW 

STOCK 
* SATISFACTION 

GUARANTEE 
* DEPENDABLE 

SERVICE 

B H COMPONENT FACTORS LTD. 

LEIGHTON ELECTRONICS CENTRE, 59 NORTH ST., 
LEIGHTON BUZZARD, BEDS. LU7 7EG. Tel. (05253) 2316. 
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Bias oscillator blocks; AM /FM tunerheads. , 

TBP 23 
(actual size) 

Block tape recording 
system with TOKO 
oscillator module. 

3 4 

EC3302 - Varicap FM. 
The latest varactor tuned 
VHF head from TOKO. 
FET input with AFC, and 
very small size. 

100+ £3.20 each. 

E F5603 - varicap FM. 
MOS input, 5 tracked tun- 
ed circuits. 100+ ...£5.85 . 

Supply +16v 

TOKO now offer a series of 
prebuilt oscillator blocks, in 
fully screened PC mounting 
assemb) ies. 

Various specifications are 
available to suit supplies of 
6 -20v, with impedances that 
will suit most standard heads. 

Frequencies 35/100 kHz. 
Erase current up to 80mA. 
(into 300 ohm erase head.) 

MT3302 FM +AM gang. 
A new low cost tunerhead 
with two gang capacitor and 
reduction gearing. 100+ £3 . 

Varicap tuned MW AM. 
A new concept in MW radio 
with 3 stage tracking, and IC 
RF /IF system with a ceramic 
IF filter. The 'All Electric 
Wireless', with the benefits of 
remote tuning and location 
of the entire AM /FM radio. 
The MC720 MW varicap tuner 
has been.specially devised to 
let engineers and enthusiasts 
evaluate this new concept - 

Kit (PC+ all components) £8 
Ready built £9.95. 

TOKO (UK) Ltd., Shirley Lodge, 470 London Road, Slough, Berks. tel. (0753) 48444; tlx. 847185 r? 
Distributor Ambit International, 37 High Street, Brentwood, Essex. tel. (0277) 216029; tlx. 995194 I :10111 

WW -1137 FOR FURTHER DETAILS 

QUARTZ 
CHRONOMETER it á y 
The range of Electro Systems and Timing 
electronic chronometers is now available in kit 
form. 
Send S.A E. for full details. 
Telephone PENN 4661 (STD code 
049481). 
Trade and overseas enquiries welcome. 

PRICES KIT ASSEMBLED & TESTED 

401-4 (Hours, minutes) 
401 -6 (Hours, minutes, seconds) 
401 -4-R (As401 -4, with Ni-Cd battery) 
401 -6 -R (As 401 -6, with Ni -Cd battery) 

£38.75 
£43.75 
£52.50 
157.50 

149.40 
£54.60 
£63.70 
E68.90 

No VAT required for overseas orders. but add 10% for d parcel post. 
Add 8% VAT U.K. only; postage and packing ncluded 

OUTSTANDING FEATURES OF THE MODEL 401 DIGITAL CHRONOMETER 
* One second per month accuracy at 20 C 

* 3 MHz AT cut quartz crystal used for best possible temperature stability 
* All versions provide security against timing inaccuracies caused &y mains -borne 

interference and short term mains frequency variations 
* Rechargeable nickel -cadmium battery versions offer not only portability but also 

protection against outright mains failure. may be left on charge continuously 
* Rugged mechanical design ensures reliability for portable use 
* Large, bright and easy to read LED display: 24 hour or 12 hour modes optional 
* 220/240V mains or external battery operation. 110V version also available 
* Weight 0.5kg. Width 13cm, depth 5cm, height 10cm (12cm with stand) 
* No-cost extras include precision engineered adjustable metal stand and power 

unit /battery charger 
* 12 -month guarantee for correctly assembled kits and ready -built chronometers. 

Low cost "Get- you -going" service for kits. If required 
* All components needed are supplied in kits. including wire, screws and case 

COMPREHENSIVE INSTRUCTIONS SUPPLIED WITH KITS 

r 
To ELECTRO SYSTEMS AND TIMING CO. 

48 Robinson Road, Loudwater, High Wycombe, Bucks., HP13 7BJ 
ENGLAND 

Please supply. 

401 -4 kit 401 -4 -R kit 401 -4 assemb. & tested 401 -4 -R assemb. & tested 
El 401 -6 kit ® 401 -6 -R kit 8 401 -6 assemb. & tested 401 -6 -R assemb. & tested 

IU K residents add 8% VAT/ 

Name .... 

Address .... 

I ENCLOSE CHEQUE P 0 FOR I 

L Al 

Included in the programme of new antennas 
Radio Masts are currently producing is the 
Model CX500 - an 'on site' paging 
antenna. Two versions are available, 
450 -470 MHz and 1 58 -163 MHz. 
The licensing authorities insist that side 
radiation must be kept to a minimum and it 
was with this point in mind that the antenna 
was designed to produce a downward 
pattern so as to cover only the immediate 
site. 
The Antenna is robustly made and fully 
sealed against the weather. Various mount- 
ing brackets and clamps are available for 
end mounting or 'off side' as shown in the 
photograph. 

RADIO 
MASTS 
LIMITED 
Pond Wood Close 
Moulton Park 
Industrial Estate 

Northampton 
England 

Tel. 0604 -43728 
Cable Address: 
RAMAR, Northampton 
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DEMA 
ELECTRONICS 
INTERNATIONAL 

ELECTRONIC COMPONENTS DISTRIBUTOR 
FOR INDUSTRY AND HOBBYIST 

POSTAGE PAID SHIPMENT VIA AIR MAIL 

MONTHLY SPECIALS - Free Data included on Calculator and Clack Chip. 

CT 5001 40 Pin 12 Dig 4 Funct. Chain up Fix Dec Cal. E 1.49 3/3.95 
c-r 5002 Sams as 5001 only Battery Operated 1.49 3/3.95 
CT 5005 28 Pin 12 Digit 4 Function w /Memory 2.25 3/5.95 
CT 7001 28 Pin Clock Chip 4 or 6 Digit Alarm 2.95 3/7.95 
ICL 8038 Funct. Gen. Volt Controlled Otcill, Sine. Sq Tri Output 

Oscillator, Sine, Square, Tri Output 14 Pin 1.95 
2102 1024 Bit Static Ram 3.50 
555 Timers £0.40 556 Dual E0.70 

TTL 7400 SERIES 
7400 £ 0.11 7440 £0.11 7485 £ 0.85 74155 6 0.59 
7401 0.11 7441 0.60 7486 0.24 74156 0.59 
7402 0.11 7442 0.55 7488 2.50 74157 0.70 
7403 0.11 7443 0.75 7489 1.50 74158 0.70 
7404 0.13 7444 0.75 7490 0.73 74160 0.85 
7405 0.13 7445 0.70 7491 0.71 74162 0.85 
7406 0.24 7446 0.85 7492 0.39 74163 0.85 
7407 0.24 7447 0.75 7493 0.39 74164 0.25 
7408 0.12 7448 0.69 7494 0.42 74165 1.25 
7409 0.12 7450 0.11 7495 0.51 74166 1.15 
7410 0.11 7451 0.12 7496 0.55 74170 1.65 
7411 0.16 7453 0.12 74100 1.25 74175 0.85 
7413 0.26 7454 0.12 74107 0.25 74186 0.85 
7416 0.25 7460 0.11 74121 0.25 74181 2.95 
7417 0.25 7470 0.25 74122 0.35 74182 0.85 
7420 0.11 7472 0.21 74123 0.49 74192 0.90 
7426 0.22 7473 0.26 74145 0.85 74193 0.90 
7430 0.11 7474 0.26 74150 0.75 74194 0.95 
7432 0.22 7475 0.37 74151 0.57 74195 0.80 
7437 0.24 7476 0.26 74153 0.59 74198 1.70 
7438 .0.24 7483 0.65 74154 1.15 74199 1.70 

HIGH SPEED 74H00 
74H00 60.16 74H20 £ 0.16 74H52 £0.16 74H72 £0.26 
74H01 0.16 74H21 0.16 74H53 0.16 74H74 0.28 
74H04 0.16 74H22 0.16 74H55 0.16 74H76 0.28 
74H08 0.16 74H30 0.16 74H60 0.16 
74H10 0.16 74H40 0.16 74H61 0.16 
74H11 0.16 74H50 0.16 74H62 0.16 

CMOS 4000 SERIES 
4000A £ 0.21 4014 £1.10 4028 E 0.95 4073 £ 0.29 
4001 0.21 4015 1.10 4030 0.50 4075 0.29 
4002 0.21 4016 0.55 4042 0.95' 4078 0.29 
4006 0.90 4019 1.10 4049 0.48 4081 0.29 
4007 0.29 4020 1.15 4050 0.48 4082 0.29 
4008 1.30 4021 1.10 4066 0.75 4528 0.85 
4009 o.49 4023 0.21 4068 0.29 4585 1.25 
4010 0.49 4024 0.85 4069 0.29 
4011 0.21 4025 0.21 4071 0.29 
4013 0.29 4027 0.75 4072 0.29 

DTL 
930 E0.10 60.10 60.10 1962 £0.10 1936 1944 
932 0.10 937 0.10 946 0.10 1963 0.10 

LINEARS 
LM300 1099 E 0.45 340U 1092 £ 1.25 739 A DIP £ 0.65 
301 V DIP 025 380 A DIP .80 741 V DIP 0.22 
302 TO99 0.45 546 V DIP 0.51 747 A DIP 0.44 
304 TO100 0.50 550 A DIP 0.55 748 V DIP 0.25 
305 TO99 0.60 555 V DIP 0.45 5556114561 V DIP 0.65 
307 V DIP 0.38 556 8 DIP 0.75 5558114581 V DIP 0.65 

TO99 0.45 580 B DIP 2.55 ULN 2111 A DIP 0.95 
308 A DIP 0.65 561 B DIP 2.55 LM3900 A DIP 0.35 

1099 0.90 562 B DIP 2,55 75450 V DIP 0.45 
309K T03 1.45 565 A DIP 1.45 75451 V DIP 0.45 
311 V DIP 0.90 566 V DIP 1.50 75452 V DIP 0.45 
320K TO 3 NEG 567 V DIP 1.60 75453 V DIP 0.45 

5.2.12,15 1.25 709 A DIP 0.22 75454 V DIP 0.45 
324 A DIP 1.07 710 A DIP 0.25 
340K T03 2.10 711 A DIP 0.30 

12V 1 AMP 723 A DIP 0.38 

V = Mini Dip ' A = 146 Dip 8 = 166 Dip 
Data sheen supplied on request. Add .20 es. excepted as noted. 

MEMORIES w /DATA 
1101 256 Bit Ram Mos £ 1.95 
1103 1024 Bit Ram Mos 2.70 
7489 182251 64 Bit Ram TTL 1.50 
8223 Programmable ROM 2.50 
5260 1024 Bit Ram Low Power 1.95 

LEDS 
MV 5020 Jumbo Red or Clear 
MAN I Red 7 Se9..270" 
MAN 3A Red Seg..127 
MAN 5 Green 7 Seg..210 
MAN 6 .6 Solid Seg. 

9 Digit Array Fairchild 37 
with clear magnifying lens 

E 0.15 
1.30 

35 
1.75 
2.50 

2.95 

10% Discount on 
orders wer E 10 

15% Discount on 
orders over E 25 

MIN 
ORDER 

E 2.5 

CALCULATORS S CLOCKS w /DATA 
5001 Cal Chip E 1.95 
5002 Cal Chip 
5005 Cal Chip 
5311 Clock Chip 
5312 Clock Chip 
5313 Clock Chip 
5316 Clock Chip 
Data only for any of above 
Refundable Against Purchase 

1.95 
2.95 
2.95 
2.95 
2.95 
3.95 
0.50 

TRANSISTORS 
2N 2219A T05 £ 0.37 
2N 2222 TO18 0.1 E 

2N 2369 TO18 0.10 
2N 2905A TO5 0.38 
21)1 3227 T018 0.32 

2N 4124 T092 0.10 
2N 4126 1092 0.10 
2N 4401 TO92 0.10 
2N 5225 TO92 0.10 
2N 5226 1092 0.10 

ALL ITEMS NEW BRANDED SUBJECT TO 
MANUFACTURER'S GUARANTEE. 

TERMS: 

rià 

PRICES AS LISTED ARE IN BRITISH POUNDS & 
PENCE. SEND BANK CHEQUE OR PERSONAL 
CHEQUE WITH ORDER. ENCLOSE RECEIPT IF 
INTER. POSTAGE MONEY ORDER IS USED. 
MASTERCHARGE, BANKAMERICARD 
ACCEPTED. CABLE DEMAELINTL. 

DEMA Electronics International 
P.O. Box 407A San Ramon, CA 94583 U.S.A. 
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RADFORD HD250 
High Definition Stereo Amplifier 

al do 
ts ` 

on Ea 

A new standard for sound reproduction in the home! We 
believe that no other amplifier in the world can match the 
overall specification of the HD250. 

Rated power output: 50 watts ay. continuous per channel into any impedance 
from 4 to 8 ohms, both channels driven. 

Maximum power output: 90 watts ay. per channel into 5 ohms. 

Distortion, preamplifier: Virtually zero (cannot be identified or measured as it is 
below inherem circuit noise.) 

Distortion, power amplifier: Typically 0.006 % at 25 watts, less than 0.02 % at 
rated output (Typically 0.01 % at 1 Khz) 

Hum and noise: Disc, -83dBV measured flat with noise band width 23 Khz (ref 
5rnV); -88dBV "A" weighted (ref. 5mv) 

Line -85 dBV measured flat (ref 100v) 
-88d BV "A" weighted (ref 100v) 

Hear the HD250 at 

SWIFT OF WILMSLOW 
Dnpr WbV 

5 Swan Street, Wilmslow, Cheshire (Tel. 26213) 
Mail Order and Personal Export enquiries: Wilmslow Audio, Swan Works, Bank 
Square, Wilmslow (Tel. 29599) 

ALL RADFORD SPEAKER DRIVE UNITS & CROSSOVERS IN STOCK 

WW -073 FOR FURTHER DETAILS 

++.1110,1^ 

Audio Connectors 
Broadcast pattern jackfields, jackcords, plugs 
and jacks. 

Quick disconnect microphone connectors 
Amphenol (Tuchel) miniature connectors with 
coupling nut. 

Hirschmann Banana plugs and test probes 
XLR compatible in -line attenuators and. 
reversers. 
Low cost slider faders by Ruf. 

Future Film Developments Ltd. 
90 Wardour Street 
London W1V 3LE 
01 -437 1892/3 

WW -028 FOR FURTHER DETAILS 

STEREO IC DECODER 
HIGH PERFORMANCE PHASE LOCKED LOOP 

(as in 'W.W: July '72) 

MOTOROLA MC1310P EX STOCK 
DELIVERY 
SPECIFICATION 

Separation: 40dB 5DHz -15kHz Distortion; 0.3% 
I/P level: 560mV rms 0/P level: 4BprnV rots per channel 
Input impedance: 5ok0 sower requirements' 8 -14V at 16rnA 

Will drive up to 75mA stereo 'on' lamp or LED. 

KIT COMPRISES FIBREGLASS PCB ONLY (Roller tinned), Resistors, I.C., Capacitors, 
Preset Potm. & Comprehensive Instructions £3.98 
LIGHT EMITTING DIODE RED 
Suitable as stereo 'on' indicator for above GREEN 

MC1310P only £2.15 plus p.p. 10p 

WHY PAY 
MORE? 
prfrst free 
29p 
59p 

NOTE 
As the supplier of the first MC1310F decoder kit, of which we have sold literally 
thousands, our customers can benefit from our wide experience. 

V.A.T. 
Please add V.A. i . to all notices 

FI -COMP ELECTRONICS 
PORTWOOD INDUSTRIAL ESTATE, CHURCH GRESLEY 

BURTON -ON- TRENT, STAFFS. DE11 9PT 
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SHEER SIMPLICITY! 
Tuner 

Gram 

Tape 

Half HY5 

-O O 

i 

Tape o.p 

4-- 
VOLUME 

BASS 

r 
Half HY5 

TREBLE 

4- BALANCE 

O 
Stereo.Mono switch 

HY50 
Fuse 

L.S 

Ov 

Mono electrical circuit diagram with interconnections for stereo shown 

The HY5 is a complete mono hybrid 
preamplifier, ideally suited for both 
mono and stereo applications. Internally 
the device consists of two high quality 
amplifiers the first contains frequency 
equalisation and gain correction, while 
the second caters for tone control and 
balance. 
TECHNICAL SPECIFICATION 
Inputs 

Magnetic Pick -up 3inV.RIAA 
Ceramic Pick -up 30mV 
Microphone 10m V 
Tuner 100n1V 
Auxiliary 3 -100mV 
Input impedance 47k0 at 1 kHz 

Outputs 
'Tape 100mV 

Main output Odb (0.775 volts RMS) 
Active Tone Control; 

Treble ! 12db at 10kHz 
Bass ' 12db at.100Hz 

Distortion 0.05° at 1 kHz 
Signal /Noise Ratio 68db 
Overload Capability 40db on most 

sensitive input 
Supply Voltage ' 16 -25 volts. 
PRICE £4 75 + E1 19 V.A.T. P & P free 

TWO YEARS 

I.L.P. Electronics Ltd, 

Crossland House, 

Nackington, Canterbury, 
Kent CT4 7AD 
Tel (0227) 63218 

The HY50 is a complete solid state hybrid 
H1 -Fi amplifier incorporating its own high 
conductivity healsink hermetically sealed 
in black epoxy resin. Only five connec- 
tions are provided: Input, output, power 
lines and earth. 

TECHNICAL SPECIFICATION 
Output Power 25 watts RMS into 812 
Load Impedance 4- 16 if 
Input Sensitivity Odb (0.775 Volts RMS) 
Input Impedance 47k0 
Distortion Less than 0.1 °a al 25 watts 

typically 
Signal /Noise Ratio Better than 75db 
Frequency Response 10Hz- 50kHz 3db 
Supply Voltage 25 volts 
Size 105 x 50 x 25 mill. 

PRICE £6.20 + £1.55 V.A.T. P & P free 

PSU50 
-L 
--- N 

The PSU50 incorporated a specially designed 
transformer and can be used for either mono or 

stereo systems. 

TECHNICAL SPECIFICATIONS 
Output voltage 50vohs(25 -0-25) 

Input voltage 210 -240 volts 

Size L.70, D.90. H.60 mm. 

PRICE £6 25 + £1.56 V.A.T. P & P free 

GUARANTEE ON ALL OUR PRODUCTS 

Please Supply 
Total Purchase Price 
I Enclose Cheque Postal Orders Money Order 
Please debit my Access account Barclay card account 
Account number 
Name & Address 

Signature 

WW-058 FOR FURTHER DETAILS 
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'Value' is an overworked 
and underrated word. But \f1It4Je still the most effective 
way to describe Telequipment's 
D75 50MHz Dual Trace portable 
oscilloscope costing only £506.* 

I n more detail it is 

Lightweight 50MHz bandwidth 
at 5mV /div 15M H z at 1 mV /div 

3% accuracy Mixed sweep 
Calibrated sweep delay 
Gated trigger Bright 8x 10cm 

display 

Developed by engineers for 
engineers this newcomer 
from Telequipment is easy to 

handle and offers unprecedented value 
when compared with other 50MHz 
instruments. 
Its outstanding specification includes a 

wide -range dual timebase incorporating 
sweep intensifying, delaying, mixed sweep 
and single -shot facilities, an 8 x 10cm CRT 
operating at 15kV, and dual -trace operation 
in the alternate and chopped modes with 
5mV /div sensitivity all the way up to 50M H z. 

Don't take our word for it. Write or telephone 
for a full specification and a demonstration 
of the D75 now I 

TELEQUIPMENT 

Tektronix U.K. Ltd. 
Beaverton House, P.O. Box 69, Harpenden, Herts. 

Telephone: Harpenden 63141 Telex: 25559 

'Exclusive of VAT 
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This month's front cover shows 
British Railways' advanced 
passenger train, symbolic of the 
achievements being made with 
the help of electronic systems - 
the subject of an article in this 
issue. 

IN OUR NEXT ISSUE 

Variable frequency oscil- 
lator. Phase -locked loop 
design uses discrete com- 
ponents and provides sta- 
bility by using a low -fre- 
quency control oscillator 

Radiating cables. An 
investigation of radiating 
properties for localized 
radio coverage in buildings 
and city streets. 

Transmitter power ampli- 
fiers. Start of a series on 
the design of transmitter 
power amplifiers for h.f. 
and v.h.f. mobile radio. 

SIXTY -FIFTH YEAR 

OF PUBLICATION 
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When flashover is the danger. 
Use EEVspark gaps. 

You name it. EEV spark gaps can stop it 
from happening. 

Our range covers any voltage from 
400- 40,000V and handles powers up to 
15 kilo joules.Types are available in glass or 
ceramic envelopes. 

EEV spark gaps are very rugged and 
will work in any environment, unaffected by 
dust, damp or atmospheric changes.They are 
also compact, consistently dependable and 
long -lasting. 

We make 2- electrode and 3- electrode 
types, and the whole range covers many 
applications including : 

Photograph courtesy of C.E.G.B. 

Flash -over protection. Crowbar protection 
circuits. Protection from transient phenomena. 
Protection circuitry for s/c drives for 
thermionic tubes. 

Capacitor discharge circuits. 
Firing circuits. Relaxation oscillator 
circuits for gas ignition equipment. 
Quench circuits.TIG welding 
equipment. 

For data and any help you need, 
write or 'phone EEV at the 
address below. 

Right, GXQ4(X), a crowbar protection device and 
G U40, for protection circuits in ground (air 
communications equipment. 

EEVand M know how. 
THE M -O VALVE CO LTD. Hammersmith. London. England W6 7PE. Tel: 01 -603 3431. Telex: 23435 Grams: Thermionic London. ENGLISH ELECTRIC VALVE CO LTD. Chelmsford, Essex, England CM1 20U. Tel: 0245 61777. Telex: 99103. Grams: Enelectico Chelmsford. 9C 
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wireless 
world 

Not always the spice of life 

Right from the start, the branch of technology engineers call electronics 
progressed faster than our powers of organization have been equipped to handle 
it. Every few years - and the intervals are getting smaller - some new possibility 
has emerged and been developed. In the last twenty years calculators, colour 
television, video tape recording, surround sound, various kinds of "convenience" 
audio tape mechanisms, noise reduction systems and others have either been 
invented or intensively developed. 

Now workers in our kind of engineering have no lien on original thought. A ' 

high proportion of them have an interest in photography, and they may care to 
reflect on the number of "systems" that have evolved in recent years - 120 or 620 
roll film, 35mm cassettes (half and full frame) 127, 126, 110 "instant" cartridges, 
Polaroid . .. and so on. But the point to bear in mind is that they are all still with 
us, because there is little trouble with incompatibility. One doesn't buy 
"programme material" - one makes one's own. 

By way of contrast, it seems unlikely that losers in the surround -sound battle 
will still be with us in 1985, or that there will be more than one noise -reduction 
system available, or that the domestic video recorder people will have more than 
one or two kinds of machine to offer. That is inevitable, and sensible. But what 
happens to all the buyers of current quad equipment or domestic video? Well, 
they will have to write off their £500 or so "investment" and fork out again. It's 
very good for business. 

There is no halting change, and in spite of the cynics, change - at least in 
engineering circles - can often be equated with progress. But would it not be a 
better idea to try to reach some agreement on standards before rushing into bulk 
manufacture? Because, done the other way round, it is to some extent 
unavoidable that the eventual agreement will be biased towards the system 
backed by the most lavish PR campaign - not, in our experience, an infallible 
guide to engineering excellence. 

A polished performance in a similar situation was the choice of colour 
television system for Europe twelve years ago. Thorough investigations were 
carried out by the EBU and broadcasting authorities and, although in the end 
some countries agreed to differ, all the arguing was done and a choice made 
before the confusion and not after. People had not been encouraged to lay out 
several hundred pounds on the wrong type of receiver and the only complication 
now is the standards conversion between countries, which is no problem to the 
viewer. 

The diversification of video recording machines and the clutter of 
surround -sound audio equipment is an affront. In an area where the 
non -technical consumer is in a poor position to make a choice, he should not be 
bewildered by a welter of nearly, but not quite, equivalent ways of achieving his 
aim. Manufacturers should take warning from a correspondent on the West 
Coast of America, who reports that a tour of dealers revealed hardly any with 
stocks of surround -sound hardware. When questioned, the dealers said that the 
confusion in standards has stopped the public buying and that many of the 
demonstrators which were built when surround -sound was first produced are 
now being dismantled. 
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Computers, communication and 
high speed railways 

On September 15, 1830 in the reign of 
King William IV, the history of railway 
signalling commenced when the Liver- 
pool to Manchester railway was opened 
by the Duke of Wellington - a soldier 
turned politician. The signalling system 
consisted of railway policemen sta- 
tioned a mile apart along the track, who 
indicated to the driver by disciplined 
hand signals on a time- interval basis 
whether the line was considered to be 
clear or obstructed. By night red or 
white lamps were used. In 1834 the first 
fixed signal was erected. 

From then onwards there has been a 
steady development in railway signal 
engineering. It has proceeded from 
two -aspect to three -aspect time interval 
and from two- aspect to four -aspect 
space interval; from flags to semaphore 
signals; and from upper quadrant 
signals to multiple- aspect colour lights. 
Speeds have increased from the 30 
m.p.h. of the Liverpool & Manchester 
Railway to the present day high speed 
trains where moves towards a 500km 
per hour train are already evident. 

British Railways' 240 km per hour 
electric advanced passenger train (APT) 
with its unique body -tilting mechanism, 
is undergoing main -line trials. The 

This article describes how 
the railways have been 
making progress in utiliza- 
tion of electronic systems 
which are now becoming 
more and more necessary 
for economy, efficiency and 
safety as traffic volume and 
speeds increase. Control 
and signalling for high speed 
trains, centralized signal -box 
operation, a modernized 
communications system and 
computer control for the 
goods fleet are all examined 
with an eye to the future to 
determine the benefits that 
accrue from developments 
in electronics. 

by W. E. Anderton 
Assistant Editor, Wireless World 

French Societe de l'Aerotrain has 
designed a 180km per hour electrically 
linear -motor driven air supported 
hover -train. They also have the "Or- 
leans" air cushion vehicle capable of 
280km per hour. The German Federal 
Government is completing a test centre 
at Donauriad as part of its planning for 
a "desirable transportation system of 
the future ". Krauss -Maffei has already 
demonstrated a magnetically - sup- 
ported vehicle, designed for a maximum 
320km per° hour and its Transrapid 
system, as it is called, is moving into a 
new phase with test vehicles reaching 
500km per hour on the Donauriad track. 

The U.S. Government has allocated 
massive funds for high speed train 
research and several corporations are 
using the Colorado test facility for 
operational testing of high speed trains 
with air -cushion or magnetic suspen- 
sion and utilizing linear propulsion. In 
1973 the U.S. signed an agreement with 
the Soviet Union to co- operate in the 
field of high speed transport. The 
Russians have a test facility at Kiev, 
where linear -motored monorail cars 
and rolling stock are on trial, as well as 
air -cushion or magnetic suspension. 
Japanese National Railways is also 
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experimenting with magnetic levitation 
and linear motors for suspension and 
propulsion for its second Tokaido 
Shinkansen line which will be needed in 
1980. Its Tokaido one is already the envy 
of the world and has been described as 
the finest operating in any country. 

High speed running can be achieved 
only with suitably designed electrical 
signalling systems. It has been found, 
however, that high average speeds on 
routes with many converging and 
diverging junctions, carrying mixed 
traffic, is very difficult to achieve by 
simply replacing mechanical signalling 
with electrical equipment controlled 
from the original signal boxes. The 
speed of trains and the limited view of 
overall operations given to each opera- 
tor provides a disjointed control system 
and can result in very rapid build -up of 
delays when mishaps occur. The solu- 
tion in this country has been found in 
centralizing control in large signal 
boxes having very wide areas of track 
under their control. Operators in these 
signal boxes are provided with the most 
modern facilities: control consoles and 
indicating diagrams depicting each 
route, track circuit, signal, switch point 
etc, with convenient means of setting 
routes; comprehensive train -describer 
systems which continuously display on 
the indicating diagram the head -codes 
of all trains in their correct geographical 
location; automatic train -identity 
recording printers etc; teleprinter links 
to adjacent signal boxes and Traffic 
Control offices; extensive telephone 
installations for communications with 
other signal boxes, Traffic Control 
Centres, station staff, shunters, train 
crews etc. 

Typical of these new boxes, the work 
at Feltham represents a further step in 
the Southern Region's programme of 
using modern signalling techniques to 
control large sections of line from a 
single signal box. Forty -five boxes were 
replaced when Feltham came into 
operation at the end of last year and it 
now controls 351 colour light signals 
and 112 points in 70 miles of track in the 
Feltham area. The Feltham signal box is 
one of the thirteen which will eventual- 
ly control the whole of British Rail's 
Southern Region. 

The control room houses a five 
section vertical control panel of the 
mosaic type. The panel depicts the track 
layout in a diagrammatic form. Level 
crossing, signal and points push- button 
switches and lamp indicators in the line 
of track provide white and red lights 
along the track showing "route set" and 
track "occupied" respectively. The 
routes are set by the signalman using an 
entrance /exit operating system. Two 
push- button switches are operated in a 
sequential manner and set a route from 
signal to signal, 

The signalling console also houses 
closed- circuit television monitors, used 
to observe the road traffic over each 
crossing. Remote monitoring using this 
system is used up to distances of 21 

miles. Each control panel has a diagram 
showing a section of the tracks con- 
trolled from the box, with push- buttons 
to operate the points and signals. Trains 
passing along the lines are shown on the 
diagram by red lights, while miniature 
cathode -ray tubes identify each train by 
a code number. A computer is also used 
to summarize and record data being 
continuously fed into the signal box, 
which is a two -level building, the lower 
floor containing signalling, train -de- 
scription and telecommunications 
equipment rooms together with work- 
shops and stores for the maintenance of 
that equipment. The upper floor houses 
the control panel and amenities for the 
signalmen, traffic regulators and main- 
tenance staff located in the signal box. 
Information on trains entering or 
leaving the signalling control area is 
exchanged automatically between the 
Feltham and adjacent signal boxes 
using the telecommunication cable 
transmission system and is transmitted 
to the dual computer system situated at 
Feltham, which controls the operation 
of a four -digit display on small c.r.ts 
mounted in the signalling control panel. 
Progress of the trains is checked with 
the signal equipment and the descrip- 
tions are transferred automatically 
along the line of route, advance warning 
of a train's progress being transmitted 
to adjacent signal boxes. Synchronized 
station clocks, public address and train 
departure indicators are being provided 
on the stations within the control area, 
the latter two services being controlled 
from the train describer equipment. 

Co- ordination of traffic movements is 

Interior of Feltham signal box with a 
close up view showing one of the five 
track control panels. 
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carried out by the Regulator who sits 
behind the operators and has a com- 
plete view of the whole of the control 
and indication panel while advance 
warning of train movements is provided 
for him on the teleprinter machines on 
his desk. 

From this initial outline of the 
complexity of British Railways control 
and signalling systems it becomes clear 
that the telecommunication system 
must be widé in its scope of operational 
practices from providing a general 
telephone service for administration 
and control to facilities for data trans- 
mission for computer systems. This 
should enable railway management to 
achieve a competitive and efficient 
service for its customers. 

Telecommunications 
To appreciate the span of the operation 
in the U.K.' it is necessary to delve again 
into the recent history of railway 
communication. At the time of nation- 
alization, British Rail inherited four 
separate telephone systems. These had 
all been developed independently to 
provide communication within each 
railway company, thus offering little 
scope for expansion into an integrated 
system. Financial limitations during the 
early years of nationalization also 
hampered overall development. 

In the middle sixties, the Railways 
Board began to realize the need for 
efficient communication and a careful 
study was made into the various aspects 
of setting up a satisfactory and econo- 
mic system that would provide all the 
facilities required for a modern business 
organization. In 1969 the Board gave 
authority for work to proceed in 
establishing a railway -owned and 
maintained telecommunications 
network. The provision of this network 
is known within the railway organiza- 
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tion as the National Telecommunica- 
tions Plan (NTP). The principal object 
of the plan is in providing an automatic 
extension -to- extension trunk -dialling 
telephone network between all business 
centres on the railway, as well as a good 
base for data -transmission services. 

The nationwide small- diameter coax- 
ial trunk cable routes consist of surface 
concrete troughing. The major part of 
the grid provides for either two or four 
tubes with a sufficient number of 
quadded conductors included as may be 
required for other purposes, the whole 
comprising a composite cable of the 
requisite size. The coaxial tubes are 
engineered to the relevant Post Office 
specified standard for the particular 
type of cable. They provide a bandwidth 
of 4MHz per pair of tubes or 960 
high -quality audio circuits, giving a 
transmission performance to CCITT 
standards. Consideration is in hand to 
convert some of the line systems to 
12MHz to provide for the ever increas- 
ing demand for circuit needs. 

To enable compensation to be pro - 
vided for attenuation loss, transistor- 
ized repeaters are inserted in the cable 
every 4000m and they are housed in 
buried metal boxes. The repeaters are 
power fed from the terminal stations 
and main repeater stations, the power 
feeding points being a maximum of 
about 70km apart. Speech channels 
have an effective bandwidth of 300 - 
3,400Hz, outband signalling provided at 
a frequency of 3825Hz. The cables are 
sheathed with lead, aluminium or 
plastic to suit the particular conditions. 
They are also gas pressurized to provide 
additional security. 

It is particularly important to reduce 
impulsive noise to a minimum to avoid 
any increase in transmission error rate. 
The methods employed to reduce any 
induced voltages to the limits specified 
by the CCITT include the use of special 
steel -tape armouring, which acts as an 
electromagnetic screen, in addition to a 

resilient 
supports 

Fig. 1. Arrangement òf the tuned 
double reed unit. 

high- conductivity screening sheath of 
aluminium and the use of booster 
transformers and return conductors 
associated with the traction -supply 
path. The use of pulse code modulation 
is becoming widespread to provide 
high -grade circuits over local cables. 

Time division multiplex systems are 
used only for the transmission of 
information that cannot affect the 
safety of trains.- Although it is techni- 
cally possible to design t.d.m. systems 
that operate on a fail -safe principle, 
such systems are not economical in cost 
or efficient in utilization of the carrier - 
channel bandwidth. An alternative form 
of multiplexing is the well -known 
frequency- division method. In this 
method, a number of generators of 
frequencies fl .... fn may be connected 
to a line and at distant points; receivers 
off .... f may also be connected to the 
line. The transmission of any of the 
available frequencies will operate the 
appropriate receiver. The principle is 
widely used where on/ off data is to be 
transmitted. The method is not attrac- 

Fig. 2. Basic circuit developed by ML 
Engineering of a fail safe solid state 
timer. The timer, which is accurate to 
better than 5% and will provide up to 
four minute delays in two second 
intervals, is protected by ML patents. 
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five when large quantities of data have 
to be transmitted between two points; it 
is most useful where the individual 
transmitters or receivers are required at 
different points, for instance along the 
track. 

If the components that determine the 
operating frequencies of the generator 
and receiver filter can be guaranteed 
not to deviate from their normal 
frequency for any reason whatsoever 
during the life of the equipment, it is 
possible to design an f.d.m. system of 
the necessary high standard of integri- 
ty. The remaining problems are con- 
cerned with the exclusion of all other 
sources of interference in the operating 
frequency band of the system, and a 
circuit design that cannot result in self 
oscillation and which continuously 
proves the correct functioning of all 
components. 

The device chosen for frequency 
determination in both transmitter and 
receiver filters is a tuned metal rod that 
operates on the same principle as a 
tuning fork. These "reeds" are made of 
alloys that give them highly stable 
characteristics. Each reed is about 
38mm long and Lmm diameter. A 
narrow neck is formed near one end, the 
precise size of which determines the 
resonant frequency of the reed. Each 
reed is clamped at the end nearest the 
neck, with the other end free to move 
between the poles of a permanent 
magnet. The reed passes through the 
centre of a coil and excitation of the coil 
at the resonant frequency of the reed 
causes the reed to vibrate, or 
conversely, vibration of the reed will 
produce an electrical output at the 
resonant frequency at the terminals. 

In both transmitters and receivers, 
these reed assemblies are employed in 
pairs (see Fig 1). Each reed and clamp is 
mechanically coupled to the clamp of 
the other of the pair. To use these reeds 
as receiver filters, the coil of one reed is 
connected to line and the coil of the 
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other to an amplifier with a transfor- 
mer /rectifier output driving a safety 
relay. Both reeds are tuned to the same 
frequency; when an electrical signal of 
this frequency appears on the line, the 
first reed vibrates causing the second to 
vibrate in sympathy and produce an 
output on the coil that will be amplified 
and rectified causing the relay to 
operate. Consider now the effect of a 
signal on the line that is just outside the 
passband of the filter or perhaps a shock 
to the first coil which overstresses it to 
the extent of changing the natural 
frequency of its reed. In both instances, 
owing to the inefficiency of mechanical 
coupling, the second reed will not 
vibrate and the filter will become 
inoperative. 

The passband of these reed filters is 
between 0.65 and 0.9Hz. The frequency 
range of the whole system is from 
approximately 390 to 890Hz. To 
eliminate the possibility of false opera- 
tion by induced signals from neigh- 
bouring power systems, channel fre- 
quencies in the bands covered by the 
odd harmonics of the supply frequency 
are not used for safety functions. This 
still leaves 51 available channels for full 
safety circuits and the remainder are 
available for non safety circuits such as 
indications. Transmitters and receivers 
can be arranged to transmit in either 
direction on one pair of wires, giving a 
full duplex system. Maintenance of reed 
equipment is simple and consists of 
interchanging plug -in units. Failure 
rates of channels are approximately 
1.2% per 1000 hours. 

Computers in control 
The object of the Total Operations 
Processing System (TOPS) which start- 
ed operation in 1973 is to increase the 
efficiency of handling of the British Rail 
goods fleet which will be reduced to 
175,000 wagons by 1976 while the 
freight tonnage is estimated to increase 
from the present 200 million tons to 220 
million tons. 

International Aeradio's contribution 
to the programme involved the manu- 
facture and installation of a compre- 
hensive set of data signal processing, 
switching and monitoring equipment 
which is situated between dual IBM 
370/165 computers installed close to the 
BR headquarters at Marylebone and 
remote data terminals which are locat- 
ed at the numerous freight terminals 
and area headquarters. The complete 
data communications network (which 
utilizes the national telecommunica- 
tions network) is controlled from a 
monitoring console and enables con- 
trollers to monitor the performance of 
each of the low -speed and medium - 
speed data paths. 

Where circuit degradation occurs, the 
system enables data path re- routing to 
be carried out both within the main 
control centre and at the remote 
terminals. 

The central processing unit requires 
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British Rail's mobile radio laboratory, 
test coach Iris, which has been 
equipped by the Research & 
Development Division to carry out 
radio system survey work anywhere on 
the network. Its first task was to 
evaluate the performance of a possible 
system of track -to -train 

communication which overcomes the 
loss of signal problems experienced 
with normal radio links, particularly in 
tunnels and cuttings. 

View of the data processing equipment 
inside test coach Iris (see text). 
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to receive messages at the data transfer 
rate of 188,000 characters per second in 
a parallel mode. It therefore demands a 
large number of high -speed bursts of 
information over a short- distance, 
Wide -band channel. In contrast, the 
field data terminals operate at a relati- 
vely slow speed, 134.5 baud, in a series 
mode over narrow -band long- distance 
links. To ensure a steady interchange of 
data, a series of communication multi- 
plexers are connected between the links 
and the computer. The multiplexers 
have a multichannel input with the 
capability of interconnecting a number 
of low- and medium-speed circuits with 
a main wideband output to the com- 
puter. 

Transmission over the long -line sys- 
tem is frequency division multiplex, the 
voice frequency signal conversion to 
'binary code being achieved by using 
modem data sets situated at the ends of 
the line circuits. The low speed modems 
are frequency stockable to enable up to 
eight data channels per audio line to be 
realized. In addition, facilities are 
provided at remote transmission 
centres to combine local data links into 
their allocated frequency slot in the 
audio band line. . 

TOPS is just one of two or three 
major systems for which there are 
opportunities for further development 
with respect to computer control in 
automatic route setting and train 
regulation .3 Another major new project, 
the production planning system, will be 
less obvious to the public as it concerns 
the succession of activities between the 

telegram information 
from buffer store 

aspects, 
control tones, 
control pulses 

specification by the Passenger and 
Freight Marketing departments of the 
train services to be provided and the 
publication of the timetables, working 
instructions, locomotive programmes, 
station platform arrangements and the 
hundred and one other documents 
necessary for the day to day running of 
the railway. The application of com- 
puters to this process requires a whole 
series of interlinked systems and the 
main stages will be as follows: alloca- 
tion of track capacity; allocation of 
locomotives; allocation of train crews; 
and preparation of documents. In the 
allocation of track capacity, as an 
example, the computer will calculate 
the fastest available path within the 
speed restrictions imposed by the track, 
the nature of the train and the move- 
ments of other trains, and will display 
this on a v.d.u. screen or graph plotter. 
The timetabler will then decide whether 
any train should be switched to an 
alternative track or held at a signal to 
allow another to pass and sends a 
decision message to the computer. 

The introduction of a national seat 
reservation system, heavily reliant on 

Fig. 3. Main processor for train -borne 
equipment in a possible speed 
supervisory system. The maximum safe 
speed is calculated from track 
conditions and the driver warned if he 
exceeds it. If the warning should be 
ignored the train will automatically be 
brought to rest. 

tachometer signals 
(one or two generators), 
transposition marker, 
pulses at 100m intervals 
(if available) 

control 
logic 
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computer processing and information 
storage is a must for the smooth and 
efficient operation of high density, high 
speed passenger services in the future. 
British Rail seem slow to make progress 
in this field, but the problems are largely 
political rather than technical. 

The essential reservation system 
requirements designed to meet future 
conditions are for equipment and 
procedures to handle high volumes of 
information and a capability for pro- 
viding passengers' requirements quick- 
ly up to the latest time practicable prior 
to train departure. The system would 
not only provide the best possible 
customer service, but at times when 
demand for seats exceeds supply, would 
ensure that only the requisite number of 
reservation tickets is issued for a 
particular service, thus providing the 
essential measure of control necessary. 

A computer reservation system can 
fulfil the basic requirements of making 
reservations quickly and once the 
customer's requirement is established 
at any sales point equipped with a 
computer terminal, issue of a reserva- 
tion ticket can be effected virtually 
instantaneously. 

The design of the proposed computer 
system will consist of computers at the 
central site, holding files of fares and 
inventory information, connected by 
telecommunication links for data 
transmission with computer terminals 
located at sales outlets. Equipment at 
sales points, mainly BR stations, will 
consist of: a keyboard, for entering 
details of the reservation required; a 
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ticket printer; and a visual display unit, 
which provides information to the 
operator. 

Leaky feeders 
A possible system of track -to -train 
communication which overcomes the 
loss of signal problems experienced 
with normal radio links, particularly in 
tunnels and cuttings, is under examina- 
tion by BR's Research and Development 
Division. Several leaky coaxial cable 
types, each with a different braid 
pattern, are being tested for optimum 
efficiency at operating frequencies of 
46, 86, 138 and 460MHz. For the tests, a 
1W signal is fed into a cable strapped to 
the wall of a tunnel along a stretch of 
test track. Signals are analyzed by a 
mobile laboratory, known as test coach 
Iris, which has been equipped to carry 
out radio system survey work anywhere 
on the network. 

The sampling rate of an analogue to 
digital converter which accepts the 
received signal on board Iris is depen- 
dent on wheel -velocity so that the 
reception bandwidth and accuracy of 
information received is known and 
constant. A point worth noting here is 
that radiation from a leaky feeder is not 
literally through the holes or imperfec- 
tions in the outer braid. These imper- 
fections, however, do cause an imba- 
lance in the signal current flowing in 
inner and outer conductors. The result 
is therefore a radiated signal. Both data 
and speech communications can be 
handled and a single cable can serve a 
number of parallel tracks. 

Two parameters are used to specify 
the performance of a cable: the longitu- 
dinal attenuation per unit length of a 
cable; and the coupling loss between the 
cable and antenna. For a complete 
definition of coupling loss," the 
arrangement of the cable, and the 
mobile antenna and its type, together 
with the distance between the two must 
be defined, cable attenuation in dBs 
being approximately proportional to the 
square root of frequency. For minimum 
attenuation and hence minimum fixed 
station equipment per unit length of 
cable the frequency should be as low as 
possible. Coupling loss varies with 
frequency; increasing by about 10 to 
20dB from 40 to 500MHz. From this it 
can be seen that optimum frequencies 
are in the low v.h.f. region. Frequencies 
below 30MHz are not really practical 
except in completely underground 
systems. Naturally propagated radio 
signals follow an inverse square law, 
where a 6dB or four times power 
increase gives a doubling in distance. 
Cable systems follow an inverse logar- 
ithmic law and a 6dB power increase 
will give a range increase of only 100 to 
300m. Power is therefore not as impor- 
tant a factor as with conventional radio 
systems. Work has been sponsored 
partly by the International Union of 
Railways (European members each 
contribute to different aspects of 

research, BR's involvement being with 
leaky feeder communications) and help 
has been received from the Coal Board 
on repeater development. 

Another aspect (sic) of work by BR's 
Research and Development Division at 
Derby is for a new four -aspect sig- 
nalling system which could be flexible 
enough to provide major advances in 
the field of automatic high -speed train 
control. 

The communication system consists 
of short stretches of an inductive loop 
laid between the rails and is based on 
the tuning -fork tone generation that 
has been described. The loops at present 
carry 160mA but this is being reduced to 
60mA (remember that a traction rail can 
carry more than 10,000A). 

The driver is supplied with visual 
information on the particular aspect 
which he is approaching and must 
acknowledge by pressing the appro- 
priately lit, appropriately coloured 
button, otherwise the brakes are 
automatically applied. A separate 
colour display in the cab also confirms 
the aspect after a signal has been 
passed. 

One major problem encountered 
during development was in deciding 
whether or not received information 
was valid or not, depending in which 
direction the train was travelling. This 
was overcome by an elegant application 
of the Poynting vector principle - 
polarity of the vectors between magne- 
tic and electric fields (which is sensed) 
depends on the relative position of the 
power supply. 

New signalling developments 
An even more advanced system under 
development can supply the driver with 
maximum speed information and also 
any approaching speed restrictions. 
Failure to comply with speed restric- 
tions, after a short time delay, results in 
the brakes being automatically applied 
and the driving system shut down. 
Another system for collecting trackside 
information and feeding this to the train 
driver is by means of transponders 
fastened to the sleepers. As the train 
passes over a transponder, it sends an 
inductive signal to the device which 
absorbs some of the energy and uses it 
to "talk" to the train by sending back a 
coded message. This message can 
identify the train's exact location and 
contain other information such as the 
existence of any speed restrictions 
which might be coming up. Each 
transponder requires no maintenance 
as it uses no internal or external power 
supply. 

Test Coach Mercury has recently 
been hitching a ride on Inter -City 
express trains to test such a system 
between London and Birmingham. 
Signals at a frequency of 150kHz are 
transmitted from the coach's underfloor 
aerial about 18 inches above ground 
towards the transponders. On receipt of 
the signal, the transponder uses some of 
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the received energy to generate a 24V 
d.c. supply to power the solid -state 
circuitry which generates a coded' 
75kHz signal which is transmitted back 
to the train. The code is in the form of 
binary coded decimal numbers. These. 
numbers are built into the transponder' 
at manufacture and with the 
availability of 80 bits for coding, the 
number of combinations is high. 

It will be possible to use stored speed 
supervision information on the train' 
which would be read from store as the', 
train progressed on route. In order to 
ensure that the store was keeping step' 
with the actual running of the train, 
uniquely identified transponders would 
act as position markers. Readings from 
them being checked against the same 
information from the store. Speed. 
information would only be displayed to 
the driver on direct correlation. 

Fail safe 
Behind all developments and operations 
to do with railway transport whether 
mechanical, electrical, organizational' 
or whatever, there is one overriding 
philosophy, the prime requirement of 
fail -safe operation.5 The change in 
conditions that has occurred with the 
abolition of so many of the manual and 
mechanical features and their substitu= 
tion by automatic electrical or elec= 
ironic systems is now rapidly 
approaching the point where little' 
responsibility can be counted upon from 
the human element and the machine 
must be capable of accepting full 
responsibility for safety. 

A definition of the term fail safe that 
has been offered is "a design quality of 
mechanical and electrical signalling 
equipment and of the system within 
which it is used, that under failure 
conditions will provide safety for traf- 
fic." The major contribution made by 
electronic developments in communi- 
cations, signalling and computer con- 
trol, apart from economic control of a 
system that is making more and more 
operational demands, is in the reduction 
of failure -rate within the bounds of the 
fail safe philosophy and thus providing 
for Britain a system that can be run with 
efficiency and safety. 
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New domestic equipment 
Wireless World, August 1975 

A report on innovations in and around the domestic electronics 
trade shows, 1 975 

It's bigger, better, brighter and, most 
importantly, more expensive - seemed 
to be the theme of this year's trade 
shows. The underlying reason for these 
superlatives lies in the surprising range 
of technical innovation demonstrated in 
new television sets, radios and hi -fi 
equipment on display. 

Television 
The most noticeable trend in television 
sets was the tendency towards period 
cabinets, of which examples were 
shown by most of the large European 
manufacturers, the increasing use of 
precision in -line tubes (p.i.1.), and a 
large number of remote control devices. 
In addition, at least four manufacturers 
showed examples of service aids which 
could be directly connected with a TV 
chassis, and which would show on a 
panel marked with block diagrams of 
the set circuit whether correct voltage 
conditions were obtained at the rele- 
vant points around the circuit. These 
service aids were being offered by 
Körting Transmare, Loewe Opta, Grun- 
dig and AEG Telefunken. 

The Grundig model Color 6022 tele- 
vision set is a new 26in version with 
rather unusual facilities. The only 
control externally visible is the on /off 
button. All remaining controls are 
relegated to a remote unit carrying 
buttons for the selection of up to 12 
channels - colour, contrast, brightness, 
volume, sound mute and a stand -by 
position. The last -mentioned allows the 
suppression of both picture and sound, 
leaving mains connected to the set 
ready for instant turn -on when the 
stand -by button is once again operated. 

New from ITT, is the feathertouch de 
luxe model 103, using the standard CVC 
9 chassis, and the touch -control unit 
developed for the other three Feather - 
touch models. The model 103 has a 26in 
tube, and is housed inside a teak cabinet 
with a tambour door. 

Precision in -line tubes featured large 
in Körting's new 20in model which uses 
a chassis standardised for all three 
units. An additional feature provided in 
the 20in p.i.l. TV set, is sockets for 
headphones and a connexion for exter- 
nal video cassette recorder. 

The models AEG Telefunken intro- 
duced at their show, included a 22in, 90° 
hybrid table model, the PALcolor 634, 
and a 110 °, 26in tube model, the 
PALcolor 743. The latter includes touch 
tuning up for to eight selected stations, 
of which the eighth station can be used 
alternatively for an input from a video 
recorder. A wired remote control unit 
can also be connected via a rear 
mounted panel socket. Two models, the 
PAL 783 and the 884, provide for remote 
control using an ultrasonic control unit 
and, again, an additional socket for 
video recorder is available on both of 
these sets. 

Philips appear to have gone in a very 
similar direction to AEG Telefunken 
and Körting, and have introduced a new 
26in 110° colour television set, the model 
585. This unit also offers touch tuning, 
and remote control for channel selec- 
tion. A preview was also offered of the 
Teletext decoder forming part of a 26in 

Fig. 1. Fields produced by the 
convergence- magnet rings, used on the 
newly -adopted p.1.1. tubes, showing 
beam movement with ring rotation. 

colour television set, and featuring page 
selection by thumb -wheel numerical 
switches. Regrettably, this set did not 
appear to be functioning well at the 
time and so no assessment of quality of 
the decoder could be made. 

The display of products pat on by Pye, 
included a new colour television 
receiver with 26in 110° tube. In addi- 
tion, two new television sets, the CT236 
and the CT232, also utilised 110° tubes. 
The CT236 employed a high -speed 
warm -up tube, said to give a picture 
within seconds of switching on. In a 
separate exhibit the Pye Labgear TV- 
aerial equipment was displayed, includ- 
ing the CM7000 series of head -end 
amplifiers. These amplifiers are princi- 
pally designed for use with wideband 
cable television systems, the 
CM7000 /HE model being a high level, 
head -end amplifier for v.h.f. /u.h.f. and 
providing separate gain -controllable 
inputs on all bands. A second amplifier, 
the CM7006 /WR, is a double outlet 
repeater amplifier, again for use with 
wideband systems operating within the 
frequency range 40MHz to 860MHz. 

Of all the innovations in television 
receivers shown at the trade shows, the 
precision in -line, slot -mask tube was the 
most obvious. Until now, few models 
have been shown or marketed here in 
the UK using this type of tube. Origin- 
ally developed by RCA in America and 
reported in Wireless World in 1972, the 
precision in -line tube has been taken up 
by such companies as Thorn and 
Mallard, with other manufacturers 
adopting the design in Europe and 
Japan. 

The principal features of the precision 
in -line tube reside in the mask which is 

magnetic flux lines 

beam displacement direction 
(a) 

4POLE FIELD 
(b) (c) 
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an arrangement of vertical slots instead 
of the conventional dot shadow mask 
arrangement used widely until now. In 
addition, the electron gun is arranged as 
a horizontal array in a 29mm neck. 
Finally, deflection is achieved by a 
precision toroid static deflection yoke, 
in which the coils are mechanically 
wound, to permit individual placement 
of each wire into an accurate position. 
The yoke is permanently locked on to 
the tube during the manufacturing 
process, the position being precisely 
determined by automatic adjustment 
devices. The design of yoke and the 
adjustment technique adopted during 
the manufacturing process ensure that 
purity andconvergence are optimized for 
each individual tube. Final adjustment 
of static convergence and purity is 
achieved with the use of several ring 
magnets located on the neck of the 
tube. These ring magnets are con- 
structed in the form of four plastics 
rings containing individual barium 
ferrite magnets. This substance has the 
unusual property of having a permeabi- 
lity close to 1, a valuable feature in view 
of the potential interaction with the 
yoke field, which is in close proximity. 
Two of the rings produce a four -pole 
field as shown in Fig. 1, the other two 
producing a six -pole field. The location 
and geometry of the field is shown in 
relationship to the three electron guns 
and also demonstrates the direction in 
which the beams are moved with 
rotation of the magnets. 

A major advantage to be obtained 
from this form of combined tube 
assembly and yoke is that no conver- 
gence adjustment need be made on tube 
replacement, since all this has been 
factory preset. Replacement of the tube 
is simple and consists of removing the 
tube socket and e.h.t. anode connector, 
disconnecting the wiring to the scan- 
ning yoke and degaussing coil and also 
the chassis connexions to the metal 
degaussing assembly. The tube can then 
be removed and the plastic tie wraps 
which attach the degaussing assembly 
to the ring band can be cut to release it. 
A replacement tube can be refitted into 
the degaussing assembly and the entire 
assembly replaced into the set quickly 
and simply, thus making the servicing 
operation cheap and rapid. 

Audio and radio products 
Almost all manufacturers having a 
foothold in the hi -fi field, and also 
making radio and television products, 
were showing additions to their range 
of audio and-radio equipment. In some 
instances it was obvious that the trend 
was towards considerably higher priced 
ranges, this being justified by the 
buoyance of the more expensive end of 
the market. Typical among such manu- 
facturers was Sony, who introduced 
several extremely expensive products 
called the Super Hi -Fi Range. Almost 
every one of these products has some 
technological innovation. For example, 
a direct drive turntable model ES4750 
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Fig. 2. New loudspeaker from Technics 
has been designed to provide as linear 
phase response as possible (see text). 

had a cabinet made of reclaimed plastics 
material with the curious description of 
SBMC (Sony Bulk Moulding Com- 
pound). 

Somewhat cryptically, the product 
brochure describes SBMC as a material 
combining toughness with a 
lightweight and attractive appearance 
and suggests that it is already known 
that the substance is remarkable free of 
resonance associated with wood and 
alloy constructions found in conven- 
tional turntables. It was evident how- 
ever, that in turntable design, Sony 
have been particularly anxious to 
overcome some of the mechanical 
feedback difficulties which have been a 
problem with turntables in the past. 

In the model PS4750 turntable, the' 
disc is supported by a series of flexible 
circular rubber pads with a cup shaped 
cross -section' providing a highly com- 
pliant damped suspension for the disc. 
The companion model direct drive 
turntable, the PS6750, uses a 
liquid -filled turntable mat with the 
same objective in mind. An explanation 
offered for this level of sophistication, by 
a visiting Japanese engineer from Sony 
was that the disc itself can vibrate in 
resonant models, when excited by the 
stylus tracing high level modulation in 
the recorded grooves. 

A further trend towards the use of 
unusual materials was evidenced in the 
tone -arm of the PS6750 turntable, 
which was also made from SBMC and 
said to have properties which reduced 
low frequency howl round. It was 
obvious from an examination of the arm. 
design that some considerable reduc- 
tion in effective mass had been achieved 

from the use of this material. Just how 
the arm relates in terms of performance 
to the best of European arms can only 
be judged on closer examination. How- 
ever, the Japanese have long been 
aware of the preference for certain arms 
manufactured in Great Britain, and 
have been occupiedin a serious study of 
the design of suitable new arms, capable 
of realising a good performance with 
the very high -compliance cartridges 
available today. 

During the course of the trade show it 
was discovered that two other manu- 
facturers, Pioneer and Technics, are 
also marketing similar carbon fibre 
arms in Japan. 

Carbon fibre formed the basis of one 
of the design changes in the cones and 
domes of the drive units of two new 
loudspeakers from Sony, the SS5050 
and the SS8150 units. Here carbon fibre 
is mixed with a normal paper pulp 
producing a random stiffening web of 
threads in the pulp when the cone is 
shaped in the normal vacuum forming 
process. Despite the obvious technical 
achievement that was represented in 
these two loudspeakers, perhaps the 
most remarkable aspect was the price of 
the larger of the two units, the SS8150, 
which was optimistically quoted at 
"approximately £1,500 per pair "! 

In the same price bracket was a new 
professional tape recorder, the TC 800 -2, 
priced at £1,200. This machine has 
unusually large programme meters 
switchable to v.u., p.p.m. or p.p.m. hold 
characteristics. The input and output 
attenuators are step calibrated, but 
perhaps the most noticeable feature of 
all, signifying a new development in 
reel -to -reel tape, the bias and equalisa- 
tion switching provides for ferrichrome 
tape. 

in explanation, ferrichrome tape is of 
a dual layer construction, in which the 

www.americanradiohistory.com

www.americanradiohistory.com


(Literature 
Recénred. 

356 

first layer coated on the base foil, 
consists of conventional ferric oxide 
formulation, followed by a thin surface 
layer of chromium dioxide. This type of 
tape technology was introduced in 1973 
by Sony in Japan, as a cassette tape. 

Other technical developments 
Linear phase loudspeakers, or perhaps 
more correctly minimum phase 
loudspeakers, made some of the more 
important news at the trade shows, as 
far as high fidelity reproduction was 
concerned. Earlier this year proposals 
for linear phase loudspeakers had been 
made by Bang and Olufsen and it is now 
understood that these are to be released 
in the autumn of this year. The Bang 
and Olufsen units are of a. relatively 
modest size and externally bear some 
similarities to other speakers on the 
market, inasmuch as the cabinet is of 
fairly conventional appearance and 
rests on a metal stand some 18in or so 
high. However, there the resemblance 
to other loudspeakers ends, since 
removal of the front cover reveals an 
angled panel similar to that used by 
Bang and Olufsen in their earlier wall 
mounted loudspeakers. 

Both the front and back panels of the 
B &O Uni -phase loudspeakers are plas- 
tics moulded. The crossover network 
has been briefly described in our earlier 
report on the AES 50th Convention in 
London. 

These loudspeakers were not dis- 
played at the trade show, in fact there 
was little news forthcoming of them. 
However, shortly after the shows, 
telephone conversations with B &O 
revealed their intention to release the 
Uni -phase loudspeakers in the near 
future. 

The linear phase loudspeakers that 
did make an appearance at the shows 
were from Technics by Matsushita and 
distributed by National Panasonic (UK) 
Ltd. These units are considerably more 
unusual in their appearance than those 
being offered by Bang and Olufsen, and 
are illustrated in the accompanying 
photograph. Little is known about how 
Technics achieved the minimum phase 
characteristics in their loudspeaker 
since not only is it a three unit system 
whereas the B &O is a four unit system 
but also, B &O have patent applications 
pending on the "filler driver" principle 
of obtaining phase -linearity in a loud- 
speaker crossover, with high rates of 
roll off in the base and tweeter units. 

It is therefore suspected that a simple 
6dB per octave crossover unit is being 
used by Technics, although this would 
be quite surprising since it is somewhat 
of a reversion to techniques used by 
manufacturers 15 -20 years ago! Nev- 
ertheless, this type of crossover is 
capable of giving a minimum phase 
performance, provided that the drive 
units themselves also meet this require- 
ment. However, using such a low rate of 
roll off requires drive units capable of 
providing a performance over a far 

greater extension of frequencies than is 
normally encountered in modern drive 
units. Undoubtedly the Technics drive 
units are of a very high standard, and 
comments made by those who have 
heard the loudspeakers suggest that 
Technics have achieved a very high 
standard. 

As yet, little is known about the 
importance of phase linearity in loud- 
speakers and for this reason Wireless 
World plans to publish an article on the 
subject written by the engineers 
involved in the development of the Babg 
and Olufsen product. 

In conclusion, mention should be 
made of at least one or two of the 
cassette recorders seen in the Hitachi 
display and that of Johnsons of Hendon, 
marketing the Aiwa brand. The former 
is an interesting design, since it provides 
a three head function with only .wo 
head units. The, normal record /replay 
head is replaced by a single unit 
containing two heads, a separate record 
head with its own gap and alongside, in 
the same can, is the replay head with its 
own gap. 

The advantages to be gained from 
this form of construction, are that 
optimum gap proportions can be 
obtained for the two functions, instead 
of resorting to the compromise found in 
conventional two head recorders. De- 
tails have not yet been released about 
the structure of the head itself, which 
must have presented quite a considera- 
ble design problem to the Hitachi 
engineers. 

Mention should also be made of a new 
head introduced into a cassette recorder 
by JVC. This is a Sendust type and said 
to have performance superior to that of 
its ferrite counterpart. The Aiwa cas- 
sette recorders were of interest not only 
because of their performance, or the 
fact that they have offered machines 
which also follow the fashion for front 
loading techniques, but because the 
method of loading and unloading 
revealed rather interesting features 
in the way the cassette is handled. 

One of the two cassette recorders, 
mounted in a music centre, required 
that the cassette be posted vertically 
down into the front lid of the machine. 
The lid would then be pushed forward to 
close and locate the cassette. At the 
termination of the recording, when the 
eject button was pressed the lid, instead 
of flying open depositing the cassette in 
one's lap, lowered gently under the 
influence of an oil damping arrange- 
ment and the cassette slowly rose an 
inch or so out of the holder. 

There were several other interesting 
features about this product, but regret- 
tably lack of space permits only a 
mention of their other front loading 
cassette recorder which, when the 
cassette is placed in the front lip of the 
cassette holder, "gobbles" it up 
mechanically, and lowers it gently on to 
the transport platform. Ejection of the 
cassette reverses the procedure. 

B.L. 
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CATALOGUES 
The complete 1975 list of publications and 
"book- kits" by the prolific Tab Books organisation 
is available free from Tab Books, Blue Ridge 
Summit, Pensylvania, U.S.A WW40I 

The new Guest Distribution catalogue is now 
available, which covers passive components, 
electromechanical products, semiconductors, tools 
and production equipment. Guest Electronic 
Distribution Ltd, Redlands, Coulsdon, Surrey, CR3 
2HT WW402 

PASSIVE DEVICES 
A large range of transformers - power, audio, 
pulse, etc. - is described in a publication issued by 
Tridem Transformers and Electronics Ltd, Mill 
Stream Industrial Estate, Unit No. 8, 156A 
Christchurch Road, Ringwood, Hants, BH24 
3SD. WW403 

Five leaflets from Astralux describe the company's 
ranges of reed relays, plugs, sockets and jacks, with 
complete functional and dimensional information. 
Astralux Dynamics Ltd, Brightlingsea, Colchester, 
Essex C07 OSW WW404 

EQUIPMENT 
Bosch have published a new catalogue, containing 
full descriptions of their Blaupunkt range of car 
radios, cassette and cartridge record /playback 
units and accessories. Publicity Manager, Bosch 
Ltd, P.O. Box 166, Rhodes Way, Watford, WD2 9LB 

W W 405 

A leaflet describing the Pitman Model 235 Isotope 
Localization Monitor (a scintillation detector and 
ratemeter for medical use) is available on 
application to Pitman Instruments, Jessamy Road, 
Weybridge, Surrey, KTI3 8LE WW406 

A full range of transducers and instrumentation for 
the audio band of frequencies is described in the 
1975 B & K Short Catalogue, now obtainable from B 
& K Laboratories, Cross Lances Road, Hounslow, 
TW3 2AE WW407 

We have received a leaflet describing the ERSA 
VAC 40 vacuum de- soldering tool and portable 
vacuum pump, which is said to be useful for either 
small or large holes in printed- circuit boards. 
Greenwood Electronics, Portman Road, Reading 
RG3 INE WW408 

The solid -state motor controller, Type 721, for use 
with d.c. shunt motors of up to % h.p. is described in 
a leaflet now obtainable from Solid State Controls 
Ltd, Brunel Road, Acton, London W3 WW409 

A leaflet from Moore Reed is now available, 
describing the range of permanent- magnet d.c. 
servomotors, with their performance curves. 
Moore Reed & Co Ltd, Walworth, Andover, Hants, 
SP10 5AB WW410 

We have received a brochure on the range of studio 
colour picture monitors made by the Belgian 
BARCO company. Monitors and brochures can be 
obtained from Crow of Reading, P.O Box 36, 
Reading, RG1 2NB WW411 

GENERAL 
A 12 -page edition of the IBA Transmitter Pocket 
Guide, which contains details of 246 u.h.f. stations 
(existing and future), 47 v.h.f. stations and 39 
independent local radio transmitters. Free from 
Engineering Information Service, Independent 
Broadcasting Authority, 70 Brompton Road, 
London, SW3 lEY WW412 
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Peak- reading audio level indicator 
An instrument using I.e.d. opto- electronic display devices 

by S. F. Bywaters, B.Sc. and J. E. West 
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The instrument to be described is arranged with rise and fall times comparable to the BBC 
peak programme meter and to display the signal level logarithmically, so that it may be 
calibrated in decibels. It was considered that an opto- electronic level display offers advan- 
tages over the conventional programme meter; for example in ease of observation, an 
incremental column of light was thought preferable to a moving spot. 

Detected peak signal levels undergo a 
logarithmic voltage -to -time conversion 
and digital circuitry is employed to 
process and display the resultant time 
function as an incremented column of 
light- emitting diodes. Although there is 
a significant amount of digital circuitry, 
the logic functions performed are 
simple and this, combined with the 
simplicity of the means used to obtain 
an accurate logarithmic display, helps 
to make the unit competitive in corn - 
ponent cost to, for example, the Nel- 
son -Jones i.c. peak programme 
meter'. 

Modular construction is employed, 
the circuit being divided into three 
sections: input detectors and logarith- 
mic convertor; digital decoding and 
display logic; and the system clock. This 
makes the system suitable for multi- 
channel use (the clock being common to 
all channels). A block diagram, Fig. 1, 
illustrates this. 

Amplification and detection 
The CA 3051 (dual differential amplifier 
shown in Fig. 2) performs the functions 
of input amplification and phase- split- 
ting. Only one of the amplifiers is 
needed for this, so the other may be 
used in a similar manner for a second 
channel. Bias for both amplifiers is 
derived from the internal diode string. 
Positive and negative peak detection is 
accomplished by taking the two phase 
outputs from the CA 3051 to two 748 
operational amplifiers (IC2 and IC3) and 
then to BCY 31 transistors (Tr' and Tri) 
whose emitters are joined together and 
to the inverting inputs of the op -amps 
(see Fig. 3). The 748 amplifiers used with 
a 10pF compensating capacitor have a 
higher slewing rate than the more 
common 741 and thus an improved h.f. 
performance. The use of the transistor 
BCY 31 obviates the need for rectifying 
diodes, as the transistors combine 

current gain and rectification. These 
alloy junction transistors were chosen 
because they have a sufficiently high 
reverse VBE rating to withstand the 
voltages encountered in this circuit 
arrangement. Since they are p -n -p 
types, the rectified voltage becomes 
more negative as the signal input level 
increases, so that charge is taken from 
Cg, and high current pulses do not flow . 

in the supply lines. The signal rise time 
constant (actually the capacitor dis- 
charge time constant) is 2.2ms, pro- 
duced by R,0 and C8. The signal decay 

input 

time constant, given by C8 being 
charged up to the 10 -volt sub -rail by R11, 
is chosen to be one second. 

Logarithmic conversion 
The process used for linear to logárith= 
mic conversion makes use of the 
exponential function representing the 
resistive discharge of a capacitor. This 
may be expressed as: 

t -to 

Vi =Va e CR 
(1) 

where V, is the voltage existing across 

---------- 
Fig. 1. Block diagram of the meter 
circuitry. 

Fig. 2. Schematic diagram and pin 
connections for the CA3051. 

clock I ---- 

substrate 
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channel 1 

C14 

Tr5 
2 

BC 184 

sampld 
pulse 

L J 

IC1 1/2 CA3051 

Fig. 3. Input stage, detectors, sample 
and logic circuit. 

Fig. 4. Capacitor discharge (see text). 

Prototype, enclosed in a wooden sleeve, 
with a clear Perspex front panel, on 
which calibration markings are made, 
and a smoked Perspex inner panel 
through which the I.e.ds are mounted. 

log Vref 

R16 

C11 

024613 1014024613 
14-- t1 -s1 N- t 2 -; 

Fig. 5. Sample and decay of a varying 
voltage. 
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the capacitor at time t, measured from 
t0, at which time the voltage was Vo. If C 
is in farads, V in volts, and R in ohms, 
then t will be in seconds. Now if x = ey, 
then y = logez. 

Similarly, from (1) 

t -to- Vt - loge 
Vo 

or t -to= lo _Vo 
CR 

log 
Vt 

Now if we arrange that C and R are 
constant, we have 

Vo 
loge V t 

If we make V,- V ret$ a fixed 
reference voltage, and vary Vo, then the 
time interval t -to is proportional to the 
logarithm (to base e) of the ratio of Vo to 
Vef and, since the decibel scale is also 
logarithmic, by a suitable choice of C 
and R it is possible to arrange for fixed 
increments of t -to to represent precise 
increments (in decibels) of Vo. 

Fig. 4(a) shows the normal expon- 
ential decay curves for a resistor and 
capacitor combination for two arbitrary 
values of Vo: Vol and V02. Fig. 4(b) 
shows the same exponential decays, but 
with the logarithm of V0 plotted on the 
ordinate. 

In a practical system we may arrange 
for a sample of a varying voltage to 
decay to a voltage Vrefy measuring the 
time taken to do so by means of a digital 
counter. A four -bit binary counter will 
measure sixteen time increments, as 
shown in Fig. 5. It can be seen that if the 
sampling rate is sufficiently high, the 
time intervals, t1, t2, t3, t4 etc, will follow 
the envelope of the varying voltage. (As 
sample acquisition takes a finite time, 
one of the sixteen time increments will 
have to be used for this function, and for 
generating other control pulses 
required.). 

In the detector circuits the rectified 
voltage has a rise time of 2.2 ms and a 
decay time of one second. A sampling 
rate of 2kHz was thought suitable for a 
visual display, which for a four -bit 
counter defines the clock rate as 32kHz. 
A 30dB range was chosen which, using 
fifteen time increments (sixteen minus 
one for sampling and control pulses) 
yields a resolution of 2dB for each clock 
period (1/32ms). A 2dB decrease corre- 
sponds to a voltage 0.7943 of its original 
value, hence 

t 

e T=0.7943 

where T= CR, the capacitance- resis- 
tance product to achieve the exponen- 
tial decay, and t, =1 /32 ms, from which 
we obtain 

T = 0.136ms. 

If C is chosen to be 4.7nF, then R is 
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comparator 
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display latch enable 
pulse 

Fig. 6. Timing sequence (see text). 

nominally 28.9 kilohms (components Cs 
and R12 + R!3 in Fig. 3). A trimming 
resistor, R13 is provided to facilitate 
precise calibration. 

The f.e.t. Tr3 is used as the sampling 
gate, being driven by Try which per 
forms the necessary level conversion 
from t.t.l. to drive the f.e.t. gate 
sufficiently negative to cut it off 
between sampling pulses. For the 
transistor type used, TIS 73L, the 
gate- source cut -off voltage can be 
between -4 and -10V. 

A 748 operational amplifier (IC4) is 
used open -loop as a voltage compara- 
tor. Voltage Vref is established on its 
non -inverting input by R14 and R15, 

yielding approximately -120mV with 
respect to the + 10 volt sub -rail (bearing 
in mind that the peak- detected input 
voltage grows more negative with 
increasing input level). Transistor Tr4 
converts the comparator output swing 
to t.t.l.- compatible levels and drives a 
Schmitt NAND gate (1/2 x SN7413). 
Thus a t.t.l. level transition is obtained 
when the decaying voltage on Cy passes 
through the value Vfef. 

At this point it might be useful to 
investigate the timing sequence of the 
system (Fig. 6). We have an input 
voltage which is being continuously 
detected and then periodically sampled, 
a binary time -count being produced 
proportional to the logarithm of the 
ratio of the peak input voltage to a 
reference voltage. The sampling pulse is 
produced at a fixed moment in the 
measuring cycle (i.e. sixteen clock 
cycles) but the comparator level 
changes at a time in this cycle depen- 
dent on the input voltage. We require to 
store this time information and arrange 

for it to be displayed for a fixed time in 
each measuring cycle, so that the l.e.d. 
illumination time, and hence their 
apparent brightness, is independent of 
the input voltage. 

Digital display logic 
The level transition from comparator 
IC4 is used to hold in a "primary" latch 
(SN7475) the binary count at the 
transition instant (see Fig. 7). This time 
count is transferred to the "display" 
latch (SN7475) during the last clock 
period of each measuring cycle, and the 
output of this latch is decoded to one of 
sixteen outputs by an SN74154 four line 
to sixteen line decoder. The 0000 time 
count, decoded to output 0, corresponds 
to the detected voltage V0 being less 
than Vfef and is not displayed. The 
SN74154 produces a "low" output for 
the decoded count and, using SN7407 
buffer drivers, a "low" voltage is 
required to illuminate the diodes, so to 
generate a column of light instead of a 
spot we need the logic function: 

Xr=Xr. Xr +i. Xr +2. - - - X 
where Yr is the input to an SN7407 
driver, Xr is the corresponding SN74154 
output and X is the SN74154 output 
corresponding to the highest binary 
count. This logic function is effected by 
means of SN7408 AND gates. By vary- 
ing the common anode voltage to the 
diodes their brightness may be adjusted. 
If this facility is not required and the 
diode current is less than sixteen 
milliamps, the SN7407 drivers may be 
omitted, and the diodes driven directly 
from the SN7408 outputs. 

Clock and control generator 
The clock generator is shown in Fig. 8. 
The oscillator (1/4 x SN74132) operates 
at about 32kHz, the binary time count 
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Fig. 7. Digital decoder circuit. 

Fig. 8. Clock and control pulse 
generator. 
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being produced by the SN7493 four -bit 
counter. The sample and display pulses 
are produced by the logic gates, with 
small time constants introduced to 

' avoid spikes caused by propagation 
' delays. 

Setting up 
To adjust the 2dB increments, it is 
convenient to apply a signal, setting the 
level so that one of the lower light - 

;emitting diodes is just illuminated, and 
;then increase the signal level by 20dB, 
;adjusting VR2 until a diode 20dB higher 
;up the column is just illuminated. It may 
be necessary to repeat the procedure 
;since the two adjustments are interde- 
pendent. 

Overall sensitivity is adjusted by 
means of the input potentiometer R1. 

'Maximum sensitivity is less than 100mV 
for a fully lit column of diodes. The l.e.d. 
brightness may be varied by the selec- 
tion of series resistance and also by the 

voltage applied. In the prototypes, 
560 -ohm resistors were used with a 
fixed 5 -volt supply and 1.8 kilohm with a 
variable three- to ten -volt supply. 
Provided that the anode voltage 
remains reasonably constant with 
change of load, altering this voltage will 
vary the brightness of all the diodes 
together. A circuit suitable for varying 
the brightness is shown in Fig. 9. 

Construction 
The prototype was constructed as a 
two- channel system on glass -fibre 
printed circuit boards. Three boards 
were used: input stage, detection, 
sample and log. conversion for two 
channels; clock and control pulse 
generator; display logic (2 required, one 
for each channel). 

The light- emitting diodes used were 
type TIL 209, which produce a red, 
diffused light. Although a switching 
type f.e.t. is to be preferred in the 

each 
1/4 7400 

outputs to 
respective 

I.e.d. cathodes 
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O B binary 

O C 
count 

OD 

display 
latch 

display 
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+10 to 20V 
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anodes 

(com moned ) 

Fig. 9. Circuit to vary the l.e.d. 
brightness. 
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sampling circuit, a Texas TIS 73L being 
used in the prototype, it is thought that 
an n- channel general -purpose f.e.t. (e.g. 
2N 3819) could be used, although 
sampling errors may be introduced, 
which will become serious when tran- 
sistors with a high drain -source "on" 
resistance are used. Wherever digital 
circuitry is used in conjunction with 
analogue circuitry, care must be taken 
to ensure that switching spikes are not 
injected into the analogue system. A 
possible source of trouble in this circuit 
was found to be the output of IC4 (Fig. 
3), which is used as a comparator and 
produces fast voltage transitions of 
almost 15 volts at a repetition rate of 
almost 2kHz. It should be ensured that 
the audio input is kept away from such 
potentially troublesome areas. In 
extreme cases of interference, where 
the fault cannot be traced to careless 
grounding arrangements, an input 
buffer amplifier may be helpful. 
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Appendix 
An alternative input circuit, useful 
when the high sensitivity of the present 
unit is not required (e.g. for line level 
signals at about OdBm), is shown in Fig. 
10. It employs the well -known full -wave 
precision rectifier circuit, with a 
discrete transistor included in the 
second amplifier feedback loop to 
increase the current -sinking capability. 
This configuration replaces all the input 
circuitry in Fig. 3 up to the 10001/F 
22µF integrating time constant 

Fig. 10. 

Alternative lower 
sensitivity input 
circuit shown 
within dotted 
lines (see 
appendix). The 
remainder of the 
circuit is as 
before in Fig. 3. 

Rear view of the 
p. p.m. The 
circuitry is 
mounted on 
three main p.c. 
boards. 

PEAK -READING INDICATOR Capacitors -C 
Components list 1 1µ /16V 9 4.7n 
(For digital decoder component values 2, 3 220n 10 10n 
see Fig. 7. For clock and control pulse 4 1µ /16V 11 In 
generator components, see Fig. 8.) The 5 15µ/25V 12 220µ/25V 
I.e.ds for levels -24dB to -2dB (see 6, 7 10p 13 10n 
prototype photograph) are red Texas 8 24/16V 14 In 
TIL209 type and for levels 0dB to + 4dB 
are yellow Xciton XC209Y. Transistors - Tr 

1, 2 BCY31 
Resistors -R 3 TIS73L 

4, 5 BC 184 
1 

2 

3 

4, 5 
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8, 9 
10 
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100k lin 

100k 
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5.6k 
100k 
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100k 
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21 

20k 
preset 
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1M 

15k 
lk 
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Diodes - D 

1 BZY88 (10V) 
2 0A202 
3 BZY88 (I5V) 

Integrated circuits - IC 

1 CA3051 
2, 3, 4 748 
5 

4 BZY88 (4.7V) 
5 0A202 

SN7413N 
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Television - solid -state and digital 
Highlights from the 9th international TV symposium at Montreux 

He wore as a kind of badge of office a 
solid -state image sensing panel 
attached to his tie. It was a charge -cou- 
pled device. His office was to look after 
an experimental tubeless colour tele 
vision camera, using three such c.c.ds, 
on the RCA stand at the recent Mon- 
treux international television sympo- 
sium. The camera gave very passable 
colour pictures on a monitor, though 
not of broadcasting quality. The badge 
of office seemed to symbolize a great 
deal of the new technology presented at 
this combined conference and exhibi- 
tion. Large -scale integrated circuits and 
devices such as the c.c.d. have brought 
in a whole new era of solid -state 
electronics and digital information 
processing to television broadcasting. 
The analogue signal as we used to know 
it seems to be lost in a welter of quanta, 
digits and logic, but all to the good, so 
we are told. 

To return to the c.c.d. solid -state 
image sensor,- it has some impor- 
tant advantages over the conventional 
camera tube - no image lag, no 
"blooming" (enabling the camera to 
handle bright reflections from the scene 
without causing "tailing" or picture 
smear), perfect geometry, small size, 
low power consumption, ruggedness 
and long life. The main disadvantage at 
the moment is poor resolution, owing to 
the limited number of sensing elements 
that can be fabricated on a panel. The 
RCA device, for example, has 512 x 320 
(about 164,000) elements. However, also 
at the symposium M. F. Tompsett of Bell 
Labs described their latest c.c.d. image 
sensor which has about 235,000 
elements and is claimed to have a 
resolution "compatible with commer- 
cial broadcast TV use" (It wasn't 
demonstrated so we couldn't judge for 
ourselves.) This silicon device measures 
20mm x 16mm - the imaging area being 
designed to be equivalent in size to the 
scanned area of a standard 1 -inch 
camera tube - and has 496 interlaced 
scan lines with 475 horizontal picture 
elements. It has been used in an 
experimental camera measuring 6in x 
21/2in x 21/2in to demonstrate the feasibi- 
lity of high -resolution video -telephone 
systems. 

The BBC Research Department has 
been doing some investigations into 
these solid -state image sensors and the 
head of the Department, P. Rainger, 
presented a paper by J. R. Sanders 
which surveyed their possibilities. 
Apart from the problem of poor resolu- 
tion, he mentioned that they suffer from 
blemishes, poor background (dark-cur- 
rent irregularities) and high cost. Also, 
the quantum efficiency of the devices - 
potentially above 50% over the visible 
spectrum - falls to only 5% at the blue 
end of the spectrum (450nm wave- 
length). This is because the light has to 
pass through the electrode structure 
and blue light in particular suffers 
considerable attenuation before it 
reaches the silicon substrate in which 
the minority charge carriers are gener- 
ated. One possible way round this 
problem is to make the substrate very 
thin so that the optical image can be 
formed directly on the rear face of the 
substrate. 

The following table adapted from Mr 
Sanders' paper lists the devices that 
have so far been made: 

Table 1 - Imaging arrays 

elements type available 
Bell Labs 475 x 496 c.c.d. no 

220 x 256 c.c.d. no 
RCA 320 x 512 c.c.d. yes 
Fairchild 190 x 244 c.c.d. no 

100 x 100 c.c.d. yes 
GEC (UK) 100 x 100 c.c.d. no 

32 x 32 c.c.d. yes 
GE (USA) 188 x 244 c.c.d. yes 
Integrated 
Photomatrix 64 x 64 photodiode yes 

Reticon 50 x 50 photodiode yes 

In his article in the June 1975 issue J. 
Dwyer gave an outline of the general 
properties and advantages of digital 
techniques in broadcasting. As far as 
television is concerned one of the major 
applications of digital processing is to 
achieve accurate timing conversions 
and corrections to the signal. At 
Montreux, for example, probably the 
biggest and most advanced digital 
system was the IBA's standards con- 
version equipment DICE (Digital Inter- 
continental Conversion Equipment), 
which converts 525 -line NTSC colour 

pictures into 625 -line PAL or SECAM 
colour pictures and also operates in the 
reverse direction. It was shown on the 
Marconi stand because this company 
are now manufacturing and marketing 
it under licence from the IBA. The 
system has been described in detail 
before. The basic idea is, of course, to 
take signals on one television standard, 
quantize and store them in digital form 
and then read them out of the store at a 
rate appropriate to the required output 
standard. The difference between the 
numbers of input and output television 
lines is taken care of by information 
interpolation techniques, extending 
over five lines. Digital storage is based 
on m.o.s. shift registers. Spatial filters of 
novel design are used to remove inter- 
lace between successive input fields to 
achieve movement interpolation, to 
separate luminance from chrominance 
components and vice versa, and to 
demodulate the chrominance informa- 
tion into I and Q components. 

In a lecture on DICE, J. B. Sewter of 
the IBA said that it was in effect a very 
high speed computer making 600 mil- 
lion additions per second - and with 
input and output data rates of 85.6 and 
86.4 Mbit /s respectively into and out of 
its 2.4 Mbit store, he thought it was 
possibly the fastest computer in the 
world. 

A type of timing adjustment that is 
needed in a great many broadcasting 
situations is to improve the timebase 
stability of signals from the smaller and 
cheaper helical -scan video tape 
recorders. This enables these machines 
to be used as sources which meet the 
full broadcasting timebase stability 
requirements. In the digital timebase 
corrector, again the principle is to 
digitize the signal information from the 
v.t.r., store it in a digital store, remove 
the v.t.r. sync pulses, then to read out 
the stored video information at a rate 
determined by new reference sync 
pulses fed in from the broadcasting 
system. Also fed in from the broadcast- 
ing system is a colour subcarrier of 
correct frequency and phase, and this is 
used in the machine to obtain lumin- 
ance of correct timing and chrominance 
of correct hue. 
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Typical of the latest digital timebase 
correctors was one shown by the fairly 
new British firm Quantel Ltd (see Fig. 
1). This is produced in two versions, one 
for 525 -line NTSC or monochrome 
helical -scan v.t.r.s and one for 625 -line 
PAL, SECAM or monochrome v.t.rs. 
The first includes a line -by -line velocity 
compensator to convert high- frequency 
timebase errors, and also a one -line 
"drop -out compensator" which rein- 
serts the correct luminance and the 
correct chrominance hue. In the 
PAL /SECAM version a two -line 
"drop -out compensator" ensures that 
correctly -phased (PAL) and correct 
colour axis (PAL and SECAM) colour 
signals are reinserted. In both versions 
the differential gain is 3% and differen- 
tial phase 3° ; the range of correction is 
±1 line; while the corrected timebase 
stability is ±4ns in a mode of operation 
locked to the colour burst or ± 25ns in a 
mode locked to the horizontal sync 
pulses. The machine will automatically 
"clean up" incorrect field edits done on 
a simple v.t.r. - for example when the 
editing results in two even fields 
occurring in sequence on the tape. 

Many of the digital processing sys- 
tems applied to television signals sam- 
ple the incoming analogue signal at a 
rate of three times the colour subcarrier 
signal, in order to quantize it as part of 
the analogue -to- digital conversion pro- 
cess. This frequency (13 MHz for the 
PAL system), which is in excess of the 
theoretically required Nyquist rate of 
twice the highest frequency being 
handled, has become accepted as a sort 
of standard. However, one speaker at 
the symposium, J. Lowry (the Canadian 
who "cleaned up" the Apollo 16 and 17 
television pictures from the moon) 
strongly recommended the use of four 
times the subcarrier frequency. He 
claimed that this provides a higher 
signal /noise ratio (more than 2dB better 
than for 3 x fsc) a wider and flatter 
frequency response, improved differen- 
tial gain (less than 2 %) and differential 
phase (less than 2° ), and allows precise 
locking on to the I and Q signals and 

simple separation of chrominance and 
luminance. Mr Lowry described one of 
his own products, a timebase corrector 
from Digital Video Laboratories Inc, 
based on these principles. This uses 8 -bit 
digitizing of the analogue video signal 
and has the wide range of correction of 
six television lines. One comment from 
a British speaker was that this four - 
times subcarrier sampling technique 
might well be advantageous for pre- 
serving the information in the new 
components recently added to the UK 
television signal for the Teletext trans- 
missions. 

When television signals are digitized, 
say into p.c.m. form, they do of course 
require channels of large information 
capacity or bandwidth. Within the 
digital processors themselves, or for 
short distance transmission, this is not 
much of a problem; but if digitized 
television signals are to be sent across 
the country by p.c.m. transmission 
systems, along with other services, the 
large amount of channel capacity they 
occupy in bits /second could be regard- 
ed - at least by people who don't like 
television - as somewhat wasteful. A 
certain amount of attention, therefore, 
is being paid to how to reduce the bit 
rate without impairing the picture 
quality. One technique is to go the 
opposite way to Mr Lowry and actually 
reduce the sampling rate to less than the 
theoretically required 2 x fs° - this is 
known as sub -Nyquist sampling. 
Theoretically it shouldn't work, but it 
does. Another way of reducing the bit 
rate is to use in place of p.c.m. a system 
of coding called differential p.c.m. (or 
d.p.c.m.) The principle of this is to take 
advantage of any redundancy in the 
picture information and only send bits 
when the picture signal changes (hence 
"differential "). 

Fig. 1. Digital timebase corrector 
shown by Quantel, for allowing small 
helical -scan v.t.rs to be used as picture 
sources for the broadcasting system. 
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The Institut für Rundfunktechnik at 
Munich has been doing some research 
along these lines, and Dr N. Mayer of 
the IRT presented some results of his 
studies into economical digital coding 
methods. The various methods he has 
tried and compared are: conventional 
p.c.m. for composite colour signals; 
conventional p.c.m. for composite b.f.l. 
signals; differential p.c.m. with sam- 
pling frequencies of three times and 
twice the colour subcarrier frequency; 
and differential p.c.m. on the separate 
colour components R -Y, B -Y and Y, 
with and without sub -Nyquist 
sampling. Some of the results are shown 
in Table 2. It has been assumed that in 
practical television systems there would 
be several coding processes in tandem, 
so the experiments were conducted 
with three codecs (coder- decoders) in 
tandem. Note that, as would be expect- 
ed, conventional p.c.m. results in the 
highest bit rate, of 106 Mbit /s, while the 
lowest bit rate is given by d.p.c.m. with 
Nyquist sampling. Dr Mayer found that 
signal degradation due to multiple 
coding and decoding is very dependent 
on the coding system used. 

The recording of video signals is still 
basically an analogue process, though 
at the last IBC in London we heard 
details of the BBC's digital v.t.r. (see 
November 1974 issue). For the moment 
in video recording the centre of the 
stage seems to be taken by the video 
disc, and several of these were described 
and /or demonstrated at Montreux - 
the Philips VLP, the Telefunken -Decca 
TeD, the RCA Selectavision disc, Herr 
Rabe's magnetic disc, the Thomson - 
CSF videodisque, and -a new one to us 
- the Robert Bosch optical video disc. 
The excuse for describing this new 
Bosch development in a report largely 
devoted to digital techniques is that, 
like some of the others, it uses a kind of 
pulse modulation to impress the video 
signal information on the disc. An 
important feature of the development is 
that, unlike most of the video disc 
systems, which are playback -only for 
the user, it allows you to do your own 
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Table 2 - digital coding methods for colour TV signals 
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Coding method 
and sampling rate 

Comb 
filter 

Low -pass 
filter 

Minn 9 

Suitable for 
colour TV 

system 

Sensitivity 
to 

bit errors 

Bit rate 
without 

error correction 

p,c.m. -, 

composite signal 
3 X fsc 

0 3 yes 
- NTSC 

PAL 
SECAM 

less than 
d.p.c.m. 

106 Mbit /s 
8 bit /picture element 

p.c.m. 
b.f.l. composite signal 1 

3 yes 
NTSC 

SECAM 

less than 
d.p.c.m. 

60 Mbit /s 
8 bit /picture element 

d.p.c.m. 
composite signal 

3xfs, 
0 3 no 

NTSC 
PAL 

more than 
p.c.m. 

60 Mbit /s 
5 bit /picture element 

d.p.c.m. 
composite signal 

2 X f= 

2 3 n0 PAL more than 
p.c.m. 

53 Mbit /s 
6 bit /picture element 

d.p.c.m. 
colour signal 

components U,V,Y 

3 
0 for Y 

3.5 MHz 
3 no 

NTSC 
PAL 

SECAM 

more than 
p.c.m. 

70 Mbit /s 
5 bit /picture element 

d.p.c.m. 
components U,V,Y 

sub -Nyquist 

6 

0 for Y 

3.5 MHz 
3 no 

NTSC 
PAL 

SECAM 

more than 
p.c.m. 

56 Mbit /s 
5 bit /picture element 

recording. However, the recording is 
done by a 200mW laser, which is a 
rather dangerous and expensive device 
to have around the home, and in fact the 
recording system is basically intended 
for professional use. 

The Bosch disc, about 10 inches in 
diameter, is made of transparent Plex- 
iglass, on which is evaporated a thin 
amorphous metallic layer, actually a 
bismuth -selenium compound. The 
metallic layer is less than 0.1µm thick 
(about 600 A). This is rotated at 50 rev /s 
in front of the 200mW argon laser, the 
beam of which is focussed on the 
metallic layer and, as a result of pulsing, 
the laser makes a series of small holes in 
it by evaporating the metal as the disc 
rotates. The laser moves radially across 
the disc and thus forms a spiral track of 
holes in the metallic layer over the 
whole of the recording surface. Writing 
speed is 30m /s. The holes in the 
layer are "rounded slots" or "elon- 
gated circles," spaced approximately 
2.5µm apart along the track and about 
the same distance apart between adja- 
cent track lines. The video signal, 
including PAL colour information, and 
the sound signal on a carrier are added 
and used to produce a frequency -mo- 
dulated signal. This f.m. signal modu- 
lates the beam of the argon laser, by 
means of an electro- optical modulator, 
and the beam, as explained, is focussed 
on to the surface of the disc. Constant 
spacing between the disc and the 
focussing objective lens is maintained 
by an air cushion. The frequency 
modulation of the laser beam becomes 
transformed into wavelength modula- 
tion on the record, in the form of the 
series of holes already described. 

For playback, an unmodulated laser 
beam (of lower power than the record- 
ing laser) is focussed on the track and 
maintained in position by a servo 
system using a 20kHz "dither." The 
light is either transmitted through the 
holes or reflected from the metal 
between them, but in either case is 

modulated by the moving holes and is 
picked up by a photo -diode and so 
converted back to the original f.m. 
signal. 

The available playing time depends 
on the smallest usable wavelength, the 
track separation, the disc diameter, the 
maximum frequency to be recorded and 
the rotational speed of the disc. At 50 
rev /s playing times between 10 and 20 
minutes are possible. The frequency 
response of the system is extremely 
good as can be seen from the ampli- 
tude /frequency characteristic Fig. 2. 
The falling response with higher fre- 
quency is the result of the recorded 
wavelength approaching the diameter 
of the playback light spot, which has 
a natural limit determined by the light 
wavelength used. There is no fixed 
value for the smallest usable wave- 
length but this depends on the noise, 
which rises with the reduction of the 
signal. A player for the Bosch disc was 
demonstrated in the exhibition and the 
pictures and test patterns reproduced on 
a monitor were of excellent quality. 5 

Fig. 2. Amplitude /frequency response 
of the Bosch optical video disc 
recording system. Note the almost flat 
response up to about 6MHz. The 
wavelength figures refer to the 
wavelength of the recorded signals on 
the disc. 
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MHz bars in a test pattern were resolved 
quite clearly. Obviously the extreme 
thinness of the metallic layer and the 
sharply defined holes are major factors 
contributing to the high quality of the 
pictures. 

According to H. Düker, who gave a 
paper on the Bosch video disc, several 
machines are under development: a 
single -head playback -only type; a two - 
head type in which both heads work 
simultaneously, one recording and the 
other playing back; and a double -disc 
machine in which simultaneously both 
discs could be recording, both playing 
back, or one recording and the other 
playing back. 

Colour systems line up: Now that we in 
the UK have become settled with the 
PAL colour television system for some 
years we tend to forget about the other 
systems which contended in the great 
"systems battle" of about 15 years ago. 
But, of course, NTSC and SECAM are 
still going strong in other countries, and 
here is a reminder of the situation: 

NTSC: USA, Japan, Canada, Mexico 

PAL (Already transmitting): UK, W. 
Germany, Belgium, Denmark, Finland, 
Ireland, Yugoslavia, Netherlands, Nor- 
way, Austria, Sweden, Switzerland, 
Brazil, Zanziba /Tanzania, Hong Kong, 
Thailand, Bahrein, Kuwait. (Opted): 
Iceland, Australia, New Zealand, South 
Africa, Indonesia, Malaysia, Singapore, 
Pakistan, Abu Dhabi, Dubai, Oman, 
Katar. 

SECAM (Already transmitting): France, 
Monaco, USSR, E. Germany, Czechos- 
lovakia, Lebanon. (Opted): Poland, 
Bulgaria, Hungary, Iraq, Iran, Saudia 
Arabia, Zaire, Egypt, Tunisia, Cuba, 
Haiti, Ivory Coast, Luxembourg, Mor- 
occo. 

Italy and China are among the 
countries which have not yet decided 
which colour system to adopt. 
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letters to 
the Editor 

i 
MUSIC WITHOUT 
MOVEMENT 

Regarding the article "Digital tech- 
niques in recording and broadcasting" 
by Mr J. Dwyer in the June issue, it is 
interesting to realize that, by using 
currently available computer stores, it 
is already perfectly feasible to make a 
hi fi audio recorder to play for an hour 
or more with no moving parts whatso- 
ever! 

Furthermore, such a recorder would 
have instant replay from any part of 
the recording and erasure of any part 
to the limits of one byte. 

It is a fair guess that such a recorder 
does at this moment exist! I wonder 
how long it will be before reel -to -reel, 
cassettes and cartridges using tape are 
as dead as the dodo? 
Ronald G. Young, 
Peacehaven, 
Sussex. 

THE BLATTNERPHONE 

I was most interested to see in your 
April issue a photograph of the actual 
13Iattnerphone machine that I came to 
know and fear at Savoy Hill in 1931. 
Basil Lane quite rightly refers to the 
dangerous operating propensities of 
this machine, and as one of those who 
had to volunteer to handle the beast I 

Can speak from some experience. 
Apart from the motor on /off switch 

there were no braking facilities of any 
kind and the only way a whirling spool 
could be slowed down was to grasp the 
spool and hope to avoid a dangerously 
sharp end of tape. Nice judgement 
together with some courage was 
required to avoid a loop of tape 
occurring between the two drums. 
Failure in this endeavour usually 
resulted in the tape crashing down on 
the driving capstan with consequent 
breakage. 

Tape was joined by soldering with a 
blow -lamp heated iron and careful 
chamfering sometimes ensured that 
heads were not demolished by the joins. 

Editing was not then attempted but 

spare pieces of tape had to be carefully 
conserved and this involved coiling the 
tape in one's hand like a clock spring. It 
was as well not to be disturbed in this 
task as accidental release of the coiled 
tape resulted in it exploding into a 
rather beautiful sphere with which one 
could do nothing because the ends 
disappeared into the interior. 

Rewinding facilities did not exist and 
spools had to be changed over to 
achieve this, and an incident when a 
talk by Sir Oliver Lodge was reproduced 
backwards resulted in the quick estab- 
lishment of a routine of rewinding 
immediately after recording. 

Much useful work was done with this 
machine and I find it interesting to 
consider that my present -day cassette 
recorder utilises many of the principles 
of the early system and it is, at the same 
time, by no means lethal. 
Gwilym Dann, 
Chipstead, 
Surrey. 

DIGITAL FREQUENCY 
SYNTHESIS 

The article by Ayre and Woodward in 
the May issue "Digital frequency - 
synthesis - a new approach" draws 
attention to the advantages of reduc- 
tion of the low- frequency energy con- 
tent of the output of the phase- compar- 
ator in a phase -lock synthesizer system 
using a low comparison frequency. 
Readers may be interested in my own 
realisation of the infinite pull -in com- 
parator which is equivalent to the 
circuit of Fig. 9 and rather simpler. 

The negative edges of the v.c.o. pulses 
and the reference pulses clock each of 
the two JK flip flops. Whichever pulse 
arrives first sets the appropriate flip 
flop, and subsequently a pulse arriving 
at the other flip flop will cause both flip 
flops to be reset. Thus an output is 
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divider) 

rei 
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present at one or other of the flip flops 
for the duration of time that one pulse is 
ahead of the other. These two outputs 
correspond to the "go up" and "go 
down" outputs of Fig. 9. If the two 
frequencies are different, the higher one 
will always arrive first after the first 
cycle, thus ensuring that the v.c.o. will 
move towards the correct frequency. 

I show also the manner in which the 
"up" and "down" pulses were summed 
in a synthesizer I built to synthesize 
144 -146 MHz in 25 kHz steps in an 
amateur radio mobile transceiver. The 
"up" and "down" pulses pull the input 
to the integrator either up or down via 
transistors tied to either supply line. 
Since these transistors only conduct 
during a correction pulse, and in the 
locked state these pulses are very short 
indeed, noise on the supply lines has 
virtually no effect on the v.c.o. jitter. 
This arrangement also allows the 
op -amp offset adjustment to be set so 
that the first pair of reference -fre- 
quency sidebands can be nulled 
completely. When this happens, the 
v.c.o. and "ref" pulses are arriving at the 
two flip flops at precisely the same time, 
and so the two Q outputs are both 
identical short pulses equal to the reset 
propagation delay, and these two short 
pulses cancel out in the summing stage. 
Higher order sidebands, which are the 
result of differences in the pulse shapes 
of the "up" and "down" pulses, can be 
easily removed by the loop filter. The 
NAND gate on the Q outputs of the flip 
flops provides an output when the 
system is not locked, and this can be 
used to inhibit the output of the v.c.o. 
while channel changing. 
J. P. Martinez, G3PLX, 
Gosport, 
Hants. 

Mr Ayre replies: 

The circuit put forward by Mr Martinez 
is similar to the basis of the system used 
in our article and is exactly right for the 
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application stated, i.e. to cover a narrow 
band in fairly large steps. 

Our application was to cover a very 
wide frequency range with a much 
greater resolution and a very low level 
of unwanted frequency modulation. To 
this end, it was necessary to have two 
modes of phase locking: the coarse 
control, similar to the one offered by Mr 
Martinez, and a fine one in which the 
level of modulating signal is reduced to 
a mimimum. 

Some other problems that our system 
was designed to overcome were the 
extended time to achieve lock when a 
comparison frequency of 100Hz was 
used, and the tendency to lock onto 
harmonics. We also found that with 
such a low comparison frequency the 
drift rate of the integrator was critical. 
This led to the use of our f.e.t. gating 
circuit which has the effect of isolating 
the integrator between correction 
pulses. For the radio amateur applica- 
tion this is unnecessary, the offset null 
adjustment being adequate. 

I hope that these comments are 
adequate explanation of the difference 
in complexity between our system and 
that put forward by Mr Martinez. 

NOVEL CLASS B 

AMPLIFIER? 

It would seem that the letter "A novel 
class B output ?" in the April issue has 
been aptly titled. Although the 'amplifier 
will have a quiescent current of 15mA, it 
will reproduce signals in class AB, with 
a variable duty cycle. 

To see why, assume that, starting 
with no input, the amplifier is fed sine 
waves of constant amplitude. Initially, 
Tr6 will conduct for approximately 50% 
of each cycle, during which Tr7 is shut 
off; for most of the remaining 50% Tr5 
and Tr6 are switched off, with Tr7 
conducting 15mA. The capacitor at the 
collector of Tr7 will charge and the bias 
current increases. A steady state will be 
reached when Tr6 has approximately a 
95% duty cycle. 

If presented with music, or any other 
signal of fluctuating level, the duty 
cycle will vary, being near class B when 
a loud passage follows silence, and 
entering class A as the level decreases. 
Tanj Bennett, 
Churchill College, 
Cambridge. 

CONTROLLING STAGE 
LIGHTING 

We recently constructed a six -way, 
2.5 -kW solid state dimmer board for a 
local theatre. We learned a number of 
things about such projects, and thought 
your readers might be interested. 

1. In general, triacs look attractive for 

high -power dimmers, but are not as 
suitable as a pair of back -to -back s.c.rs. 
There are two reasons for this. First, 
triacs are inherently a low frequency 
device - above 60Hz they may have 
difficulty commutating off at the end of 
an a.c. cycle. 

This problem is compounded when 
incandescent lamps are the load. At low 
conduction angles, the resistance of the 
loop filament is low, and there are very 
large pulses of current just before the 
voltage passes through zero. When 
s.c.rs are used, each s:c.r. has á whole 
half cycle to commutate off. 

Secondly, the problem of cooling the 
triac is made more difficult by the fact 
that all the heat is generated at one 
point; using two s.c.rs means that there 
are two hot spots which may be 
physically separated. This enables the 
use of thinner cooling fins. 

2. Initially, we attempted to use a 
mastering system with small lamps and 
photoresistive cells. It was our idea to 
put a photoresistive cell in series with 
each dimmer variable resistor. A small 
lamp would shine on the photoresistive 
cell, and six of these lamps (one for each 
dimmer) would be connected to the 
master. (This scheme was suggested in 
two different sources which shall 
remain nameless to protect the guilty.) 

For a number of reasons this 
mastering arrangement was unsatisfac- 
tory. For one thing, all the cells had 
different characteristics which had to 
be trimmed out. For another, the 
combination of small incandescent 
lamp with photoresistive cell produced 
an incredibly nonlinear response. For a 
third, the response time was in the order 
of 1% seconds from the initiation of a 
blackout to its completion. 

Finally, the characteristics of the cells 
tended to drift with time and tempera- 
ture, requiring endless trimming ses- 
sions. 

We scrapped this optoelectronic 
arrangement and replaced it with an 
all -electronic circuit which, while con- 
taining many more parts, has proven 
completely satisfactory. 

3. The radio frequency chokes were 
constructed by winding 14 a.w.g. wire 
on 3 in. dia. x 7 in. long ferrite rod. 
Because only about half the surface 
area of the wire is exposed to air, the 
coils overheated and had to be rewound 
with 10 a.w.g. wire. The chokes were a 
considerable source of noise because 
the magnetic field causes the choke to 
shrink and expand at twice line fre- 
quency. 

Fortunately, we have located a sup- 
plier who will manufacture C -core 
chokes which are relatively quiet, and 
we intend to use these in the future. 

4. Because of the inrush current that 
occurs when an incandescent lamp is 
connected to the line, power switches 
must be substantially derated. In other 
words, a switch rated for 30 amps a.c. 
will not handle a 30 -amp lamp. A 
derating factor of at least ten is 
advisable. Since this was not practical, 
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master switches were connected to 
de- energize the thyristor firing circuit. 

5. The protection of the thristors is a 
particularly difficult problem. One has 
to choose a combination of circuit 
breaker and fuse that will protect the 
thyristor under short circuit conditions, 
and this means choosing a fuse that will 
vaporize faster than the thyristor. 
Unfortunately (as we found out) one 
cannot assume that a 25 -amp fuse will 
protect a 25 -amp or even a 40 -amp 
thyristor. The "Pt" rating of the fuse 
must be less than that of the thyristor. 
Motorola and General Electric both 
publish application notes on this sub- 
ject. Ordinary (thermal) circuit 
breakers are far too slow to protect 
thyristors; magnetic circuit breakers 
must be used. 

The most suitable form of protection 
is probably electronic; we intend to 
experiment in this area. 

In conclusion, then, the building of a 
high -power dimmer board is not as 
simple as it might appear at first. To 
avoid some problems, it may be wise to 
attempt to build a number of low -power 
dimmers rather than a few monsters. 
Peter D. Hiscocks, 
Ryerson Polytechnical Institute, 
Toronto, Canada. 

MULTI -RATE VAT 

I wonder how much longer the average 
amateur will tolerate the folly of the 
new multi -rate VAT. Since we now are 
expected to pay 25% VAT on electronic 
components - regardless of what they 
are used for, but rather for what they 
might be used in - the extra work and 
additional burden for the retailer has 
become a farce. I was told over the 
'phone the other day that if I bought the. 
parts for an electronic clock individual- 
ly, it would be subject to 25% rate, but if 
I bought the whole thing as a kit it 
would only be 8% since a clock does not 
come under the category of either hi -fi 
or television. Customs & Excise, as 
usual, have been enjoying the fog - 
they can't tell the difference between an 
i.c. unit and a semiconductor. The 
retailer is therefore supposed to ask the 
customer whether the wire he wants is 
for household wiring (at 8 %) or for 
connecting his speakers (at 25 %). 

Might I suggest that if we write to 
M.P.s and the Chancellor we suggest 
that electronic components are all rated 
at 8 %, and the finished goods such as 
television sets and radios are rated at 
25 %. That way we can still afford to 
enjoy ourselves! 
John C. Nuttall, 
Worthing, 
Sussex. 

An analysis of the VAT situation was given in 
the July issue, p.303. - Ed. 
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'News of 
the Month 

Stockholm's buses 
computerized 

A computerized traffic control system 
for city buses is to be developed and 
manufactured for the Greater Stock- 
holm Passenger Transport Company. 
The system allows the progress of each 
bus to be followed on a display screen in 
a traffic control room. Traffic con- 
trollers will know the exact location of 
each vehicle at any given moment, 
together with how many passengers are 
on board and this data will be automa- 
tically transmitted from the buses to a 
central computer. The new system will 
generate a great deal of data valuable 
for traffic planning and will also help to 
improve service to passengers. An 
instantaneous view of the current 
traffic situation means that fresh buses 
can be put into service as and when 
needed. 

The order initially applies to 65 buses 
on five inner -city routes, though the 
computer to be used has a capacity for 
500 buses. It is due to come into 
operation in 1977 and if results are 
satisfactory it will be extended. 

TV landmark disappears 
4 

At the end of May, work began on 
dismantling an historic landmark in the 
story of television broadcasting. The 
200 -ft steel aerial tower which has 
dominated the Hayes, Middlesex, sky- 
line above EMI's Central Research 
Laboratories is to disappear. It was from 
here that the test pictures for the 
world's first regular high- definition 
television service were broadcast in 
1935, establishing the 405 -line standard 
which was to remain in force until 1961. 
At this time the Baird system of 
television was strongly favoured and 
representations had been made to the 
BBC to adopt this system for public 
service, although the feasibility of 
high- definition 50Hz, 405 -line transmis- 
sion had been demonstrated by EMI in 

1931 in a presentation to the Optical and 
Physical Society. An advisory com- 
mittee was therefore set up under the 
chairmanship of Lord Selsdon to inves- 
tigate the various methods available 
before advising the BBC on which to 
adopt. 

Originally, experimental transmis- 
sions from Hayes used an aerial mount- 
ed on the roof of the research building. 
To increase the area of broadcast 
coverage, it was decided to erect the 
200 -ft tower which was completed in 
1936. Reception stations were estab- 
lished up to 40 miles distant from Hayes 
and the Selsdon Committee were invit- 
ed to inspect the system to determine its 
viability for public service, compared 
with the Baird system. Subsequently, 
the BBC was recommended to transmit 
both the Baird system and the high -de- 
finition system on alternate weeks for 
an experimental period from an aerial at 
Alexandra Palace modelled on that at 
Hayes, and a photograph of this aerial 
was transmitted by the BBC to intro- 
duce the early news programme. The 
BBC's experimental broadcasts began 
in November 1936 and by early 1937 the 
high- definition system developed at 
Hayes was adopted. 

Live stereo from Japan 

The first intercontinental stereo relay to 
the UK took place on May 24th when 
BBC Radio 3 carried the final concert of 
the tour of Japan by the BBC Symphony 
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Orchestra live via satellite from Tokyo. 
This stereo relay was made possible by 
the co- operation of the Japanese 
Broadcasting Authority (NHK), the 
British Post Office and the Internal and 
Overseas Telecommunications. 
Agencies in Japan (NTT and KDD). 

From Tokyo the stereo signals were 
carried to the Japanese satellite earth 
station at Yamaguchi near the southern 
tip of Honshu island and thence to the 
Intelsat IV satellite which is in geosta- 
tionary orbit about 35,000km above the 
Indian Ocean. From the satellite the 
signals were beamed to the British Post 
Office earth station at Goonhilly, Corn- 
wall, from which they were routed to 
the International Sound Programme 
Centre at Faraday Exchange in London 
and thence to Broadcasting House. The 
programme signals were distributed by 
the BBC's p.c.m. system to the Radio 3 
transmitter network. Reception was 
reported to be excellent, even better 
than expected. 

IllrI1M 
Large -area 
display 

liquid crystal 

An experimental model of a liquid 
crystal display which measures 0.4 x 
0.5m has recently been developed and is 
capable of a selective display of 600 
alphanumeric or Japanese "Kana" 
characters - the system is the result of 
joint research carried out since 1972 by 
Hitachi, Dai Nippon Toryo Co and the 
Asahi Glass Company, of Japan. 

Two 
hemispherical 
radomes house 
the antenna, 
transmitter and 
receiver for the 
3cm type WF3 
windfinding 
radar 
manufactured by 
Plessey Radar. 
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Liquid crystal is an organic corn - 
pound having fluidity and optical 
anisotropy and whose transparency 
changes with the application of a 
voltage potential. Development of a 
large area display had been held up by 
the long time lag between the applied 
voltage and the change in transparency. 
The research group overcame this 
problem by employing what they calla 
"dynamic scattering mode" and also by 
improving the liquid crystal material, 
method of panel fabrication and driving 
technique. In the scattering mode, the 
panel indicates characters by a 
whitening of the liquid crystal material 
when a voltage is applied. Possible fields 
for application of this large area display 
include computer terminals and infor- 
mation displays at airports and railway 
stations. Before commercial production 
becomes possible it will be necessary to 
apply further research on simplifying 
production processes as well as on the 
use of l.s.i. in the driving circuit. 

Tower 
down 

Bridge won't fall 

To ensure that the new electro- hydrau- 
lic control systems function efficiently 
while Tower Bridge in the City of 
London is undergoing modernization, 
pressure transducers are being con- 
nected into each of the main hydraulic 
loops. Reliability has always been a key 

feature of Tower Bridge. An Act of 
Parliament states that rivercraft must 
always have access to the upper reaches 
of the River Thames. Since 1894, the two 
famous road spans, each weighing more 
than 1,000 tons have been raised and 
lowered by duplicated, steam powered, 
water hydraulic systems. In recent 
years these have become costly to 
operate and maintain and so new drive 
machinery with electrohydraulic con- 
trols is being installed. 

In each of the four machinery rooms 
there will be duplicated main drive 
units. Signals from pressure transducers 
mounted in each of the drive unit's main 
hydraulic loop will be fed to a central 
control centre where one man will be 
able to continuously minitor the condi- 
tion of the system. 

Ship simulator 
tions 

innova- 

A ship simulator suitable for the 
training of bridge teams including ship's 
officers, pilots and helmsmen has been 
ordered by the UK Department of 
Industry. The simulator is capable of 
providing anti -collision, navigation, 
pilotage and ship handling exercises for 
ships bétween 500 and 500,000 tonnes 
with the vessel responding correctly to 
wheel and throttle. The effects of tidal 
stream and depth of water under keel 

"And verily I say unto you, that if Parliament shalt have radio then so shalt we have 
TV." This is what happened at the Holy Sepulchre Church, Cambridge where an 
overflow of the student congregation had to be accommodated in the church hall 
across the road. The service is conveyed by a closed circuit TV link combined with a 
sound system. 
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can also be taken into account. The 
manoeuvering behaviour of the vessel is 
governed by a computer mathematical 
model developed jointly by the National 
Physical Laboratory Ship Division and 
by Decca. Incorporated are wheelhouse 
with a bridge control console including 
wheel and autopilot, engine throttle, 
anti -collision radar, ship's telephone, 
radio communications, warning 
annunciators and chart table. 

A bridge window is also provided 
through which can be seen the bows of 
the ship and lights of navigation 
markers and of other ships. Up to 16 
lights can be shown at one time, for 
example eight buoys and two other 
ships. Engine and propeller noises and 
vibration are generated, varying cor- 
rectly with engine revolutions. The 
simulator may be programmed for real 
or artificial exercise areas, which can be 
changed in a few minutes by inserting 
different magnetic tape cassettes. Each 
exercise is automatically recorded on a 
track plot for subsequent analysis, 
together with recordings of r.p.m., ship 
speed, rudder angle, rate of turn, drift 
angle and heading. 

Trading boom at LECS 

The 24th international London Elec- 
tronic Component Show which closed 
at Olympia on May 16 defied the 
prophets of gloom and doom. Nearly 
20,000 people including visitórs from 61 
different countries attended the show 
and though the overall figure is down 
on the 1973 LECS, trading and business 
conducted during the four -day event 
exceeded both expectation and previous 
records. 

Sixty Years Ago 

In August 1915, the "Questions and answers" 
column invited readers to send questions-on 
technical and general problems that arose 
during the course of their work. A Mr C.J.M. 
of Upminster wrote to ask whether wireless 
telegraphists must transmit with the right 
hand. He said that at present he can transmit 
20 words /min with his left hand, but only 15 
with his right. Wireless World replied - "We 
would strongly advise C.J.M., and any other 
students who have acquired the habit (very 
nasty) of sending with their left hand, to 
confine their practice to the right hand until 
they are able to send at a good commercial 
speed. Ability to send with the left hand is an 
accomplishment of some value when the 
possessor is already expert with his right 
hand, for on occasions where a considerable 
amount of traffic is being handled a change 
from one hand to the other may come as a 
welcome relief. Normally, however, all 
wireless work is done with the right hand, 
and the apparatus is arranged on the 
operating table in such a way that left -hand 
working is most inconvenient. 

Well now we all know! 
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Consumer electronics in the U.S.A. 
Chicago consumer electronics show - June 1 975 

The impression of this annual show is 
that it is a far more commercial 
operation than those experienced in this 
country, with an undercurrent of hard 
selling and much less emphasis on 
technical innovations or ideas. Such is 
the effectiveness of the jet age that 
there were few surprises at this show, a 
large number of the significant audio 
products having appeared somehow at 
the Festival du Son in Paris three 
months before. 

British companies were very much in 
evidence, largely due to the efforts of 
the Federation of British Audio and the 
co- operation of the Department of 
Trade and Industry. The F.B.A. had 
taken a large stand in the centre of the 
hall and a dozen companies were 
represented there. Whilst the F.B.A. did 
everything it set out to do, it seemed sad 
that the exhibit stand itself was so dull. 
It should have cost little more to 
compete with the visual impact of many 
of the adjacent exhibitors, and with 
products of this quality there is nothing 
to be shy about. Quad had a static 
display and were showing the new 405 
"current dumping" power amplifier at a 
nearby hotel. Also represented were 
Decca Special Products, Jordan Watts, 
showing their full range transducer, 
KEF, Gale, Richard Allan, Celestion, 
Harrison, Neal, Lamb Laboratories, 
Linn Products and Keith Monks Audio. 

New loudspeakers 
KEF were showing for the first time a 
new bookshelf reference standard loud- 
speaker, the KEF 103, rated at 80W 
programme. A very interesting feature 
of this two -way system is the adjustable 
front panel in which the square 
section of the baffle holding the two 
drive units can be detached and relo- 
cated in any of four orientations so that 
optimum stereo can be obtained with 
either system in any position. 

The engineers at Kenwood seem to 
have been burning a lot of midnight oil 
developing techniques and materials for 
loudspeaker design. It is very interest- 
ing that when most of their competitors 
are choosing to make tweeter diaph- 
ragms from beryllium or Mylar, Ken - 
wood have chosen to make these domes 
from a pulp of the sweet daphne tree, 

faced with titanium foil. This, it is 
claimed, gives the perfect piston 
motion. Such a tweeter is incorporated 
in the Model 7 loudspeaker system 
which also uses a 4' /sin mid -range unit 
with a daphne -pulp dome and a 14in 
base driver whose cone is made from 
Douglas fir pulp and stainless steel 
wool, a combination said to reduce cone 
flexing distortion! These features, along 
with a copper cap on the bass unit pole 
piece to reduce eddy distortion, iron - 
cored cross -over inductors, metallized - 
film capacitors and a five -laminate 
lumber -cored cabinet construction, 
leave one to suppose that a great deal of 
care has been taken and we look 
forward to hearing this system. 

Headphone and tweeter systems from 
Pioneer, based on their development of 
piezo -electric- treated Mylar (so- called 
high -polymer film) were on display. 
This very thin plastic material is 
metallized on both sides and changes its 
dimensions in response to a voltage 
applied across the film. In both the 
headphone and tweeter the contraction 
of the film is turned into useful radiating 
movements by pre- stretching the film 
over plastics foam in a full or part-full 
cylinder. Being nearly a pure capaci- 
tance this tweeter will handle high 
apparent powers and is very efficient in 
terms of output /volts applied. 

Electrovoice were introducing their 
Interface A, which is a carefully engin- 
eered a.b.r. system with the a.b.r. 
mass -loaded and significantly larger 
than the bass driver. Careful dimen- 
sioning has allowed one of the more 
exotic alignments to be attained when 
used with an active equalizer supplied. 
This equalizer boosts the low frequency 
output of the amplifier by 6dB in the 
region of 35 Hz and allows a response to 
32 Hz from a 25 -litre enclosure with 
average sensitivity. 

Amplifier ruling 
The Federal Trade Commission 
introduced a ruling on claims made 
about power amplifiers, which became 
law in February of this year. One aspect 
of this ruling is that any power amplifier 
must be able to meet its specification 
after being pre- conditioned by a con- 
tinuous sine wave drive at 30% output 
(both channels) at 1kHz in an ambient 
of 25 °C for one hour, followed by five 

minutes at full rated power. Of course 
30% output is very near the lowest 
efficiency of a Class B amplifier and 
they get vèry hot. An immediate result 
seems to be that a lot of familiar 
amplifiers from many manufacturers, 
SAE, Crown, Phase -Linear, BGW, etc, 
have grown blowers. 

One development which is attempt- 
ing to get round this is a pulse-width- 
modulated (Class D) switching ampli- 
fier from Infinity Sound Systems which 
is rated at 250W per channel at :ess thin 
0.1% distortion. Switching rate is 
500kHz and the power supply is con- 
verted to 25kHz, so efficiency is very 
high and heat dissipation low. The unit 
is quite small, measuring 17in by 11 in by 
only 3in high. The matching preampli- 
fier features a playback only noise 
reduction system using a noise -signal 
cross -correlation circuit. 

This amplifier had a very large 
amount of heatsinking, roughly what 
would be expected for a Class B unit of 
the same size; however as it was 
obviously protected by thermal 
switches and claimed to run cool, it may 
be temperature sensitive. Probably 
Infinity haven't finished designing 
p.w.m. amplifiers yet, and this looks 
promising. 

High power amplifiers were very 
much in evidence and there is a wide 
choice in the 250 to 500 watt range. The 
ESS 500A is a typical example. It is rated 
at 250 watts per channel at less than 
0.1% distortion, with hum and noise 
better than 102dB below rated output. 
Protection circuits are quite complex 
and they include thermal dissipation 
reduction and speaker protection. Of 
course there are many larger amplifiers, 
and companies such as Crown, BGW 
and Cerwin -Vega all make Units that 
can put out 2000 watts or more. Only 
one amplifier was seen using the new 
f.e.t. output transistors: this was the 
Yamaha B -1 and it was rated at 180 
watts per channel. This company had 
one of the most elaborate preamplifiers 
at the show and the features included 
all- f.e.t. circuitry, dual reading VU 
meters, six- position phono impedance 
matching and a built -in signal generator 
giving a choice of four frequencies plus 
pink noise. The Lux company had an 
interesting preamp too, and its double 
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cascode transistor input stage could 
handle 400 mV with a nominal phono 
sensitivity of 2mV. It also boasted a 
Class A push -pull output stage, mid- 
range tone controls, and a choice of bass 
and treble turnover frequencies. 

A low noise pre -amplifier from Bur - 
wen features active cartridge termina- 
tion - this is to give lower noise, 
claimed to be 77dB below 2.5 mV. Also 
newly out was the Burwen extender 
equalizer EQ 3200 which is a well 
thought out programme equalizer with 
carefully chosen band filters below 150 
Hz and above 3kHz to allow maximum 
equalization of room emphasis. The 
noise -curative dynamic noise filter DNF 
1201 by the same company was 
demonstrated and was very effective on 
noisy programme: this machine was a 
consumer version of the Burwen system 
of fast -response, low- pass -filter noise 
reduction and sells for about £100. 

Tape recorders 
There were many new tape recorders 

on show. The frequency response of a 
new Sony open -reel machine was only 
2dB down at 47kHz so it will soon be 
possible for enthusiasts to tape their 
CD -4 records. Naturally, this machine is 
not cheap but improvements tend to 
find their way into less expensive 
equipment sooner or later. In any case, 
one of the reasons for the extended high 
frequency response is the use of the 
hybrid Ferri -chrome tape, now obtain- 
able in open- reels. But TDK have just 
announced a new tape using a fine - 
grain ferric oxide and cobalt ion formu- 
lation which, they say, is superior to 
both chrome and Ferri- chrome. And so 
it goes: one can only hope that the tape 
battle will not lead to a proliferation of 
equalizing controls. Already the major- 
ity of the new cassette decks have 
provision for low- noise, Cr02 and 
Fern -chrome. Nearly all have built -in 
Dolby systems (one, a Sony model costs 
only $150) and the more expensive 
models have monitoring facilities, var- 
iable speed control and all kinds of 
gadgets. Several use extended range VU 
meters, in other words a semi- logarith- 
mic scale which permits readings down 
to -40dB, a most useful feature. 

Two interesting cassette recorders 
caught the eye. The Yamaha TC800GL, 
with an attractive appearance by Mario 
Bellini, offers all the usual facilities and, 
in addition, a memory rewind and a + 
3% speed control for fine tuning of pitch. 
The other is a front -loading machine 
from JVC, the CD1960, featuring the 
automatic noise -reduction system and 
the new sendust alloy heads developed 
by JVC. JVC say this is a third- genera- 
tion head material which offers at least 
twice the maximum flux density possi- 
ble with Permalloy and the hardness of 
ferrite. It is also much more elastic than 
ferrite and so does not tend to chip or 
crack in the way that ferrites do. 

A very interesting development in 
tuners from Kenwood is the Model' 
700T. It combines a 1.8 µV IHF sensiti- 
vity, distortion less tlfan 0.2% and 100 dB 
image rejection, a synthesized local 
oscillator with a linear scale pointer 
display of frequency - probably the 
first chink in the digital armour. After 
all, there is no reason for having to use 
digital frequency readout just because it 
can now be done; in fact, the analogue 
display is often much more useful and 
acceptable. The synthesizer system 
locks in 200 kHz steps in accordance 
with the f.m. channel spacings, giving 
high "resettability" and long -term 
stability of 0.00024% to a tuner of 
conventional operation. The same tuner 
has a pulse -noise blanking system and a 
good a.m. section. 

Statistics show that over 6,000,000 
Citizens Band radios are now in use in 
the USA and that one car out of 33 is so 
equipped! Apparently lorry drivers are 
enthusiastic users but anyone or almost 
anyone can get a FCC licence. There are 
23 channels in the allotted 27 MHz band 
and the cheaper hand -held models are 
very suitable for campers, hikers and 
boating people. If the output is less than. 
100mW no licence is required. So there 
was a great variety of CB radios on 
show and most of the companies 
concerned also make scanning 
receivers for the police bands. The 
majority use crystals but some of the 
more expensive use a digital frequency 
synthesizer. An example is the Optiscan 
which employs an optically scanned 
card to offer a selection of up to 16,000 
scanned frequencies in the 30MHz to 
510MHz bands. 

More than 40 companies showed 
calculators ranging in price from $10 to 
print -out units costing $200 or more. A 
year ago it was said in jest that we 
would soon have $10 calculators but 
one might ask what would one get for 
that money? Well, the Novus 600 offers 
a 6- digit, 4- function facility with auto- 
matic add, subtract, multiply and divide 
with a 2 -place decimal setting. Commo- 
dore has a new model with algebraic 
logic, seven -digits and floating decimal 
at $9.95. Alco make a similar model, now 
available on the U.K. market. It mea- 
sures 71/2 inches square by 1 inch deep, 
with a cutout for a handle in one corner. 
The fancy plastic case is decorated with 
Schoolteacher Mickey Mouse and the 
model is called Mickey Math - what 
else? Litronix had a new model which 
features a floating decimal, square, 
percent, reciprocal and automatic con- 
stant with full accumulating memory. 
After 15 minutes it shuts itself off, and it 
costs $29.95. Another model, the 2270, 
performs five statistical functions: 
arithmetic mean, variance, standard 
deviation, sum of x and sum of x0 with 
square root and full accumulating 
memory, all for $39.95. 
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Quadraphonic sound does not seem 
to generate the excitement it did a year 
or two ago. In a way it has come of age, 
and it is accepted as viable medium with 
many advantages over stereo for those 
who want to pay the price. A special 
Quad -a -Rama combined demonstration 
affair was always well attended and 
there were a great number of quadra- 
phonic receivers to be seen. Onkyo are 
still the only makers of a model with 
automatic CD -4 to matrix switching, 
which was surprising as this seems such 
a logical (sorry!) thing to do. The 
standard practice is to provide decoding 
for both CD -4 and SQ, with Sansui and 
one or two others giving a choice of QS 
as well. There must be well over 500 f.m. 
stations now broadcasting matrix 
records and many are equipped with 
Sansui QS or CBS -Sony SQ encoders. 
Dealers' estimates of their quadra- 
phonic sales vary from 5% all the way 
up to 50 %. In general, those who take 
the trouble to demonstrate, and 
demonstrate properly, get a high per- 
centage of sales. 

There were countless watches avai- 
lable, all in the same sort of format as a 
conventional mechanical watch, the 
basic differences being concerned with 
finish and the choice of l.e.d. or liquid 
crystal displays. It would seem to be a 
precarious time for all concerned in 
watches, particularly if prices take a 
dive in the way that calculators have 
over the past year. The I.e.d. watches all 
have a switch to activate the display for 
a short time, hence saving the battery: it 
seems a pity that one needs two hands 
to tell the time on these (no pun 
intended). 

Television set sales are down 30% in 
1975 so far but audio components are up 
10 %. Food for thought here... Projected 
TV sales for 1975 vary between 7 and 71/2 

million sets compared with 9% million in 
1973. Mortek. were demonstrating a 
three -dimensional TV receiver, using a 
closed circuit camera. The viewing 
distance was quite critical, being about 
plus and minus one inch, but it was 
stressed that the model was a prototype 
and that the optimum distance of 18 
inches from the tube would be suitable 
for medical and industrial applica- 
tions. 

This report was compiled from contri- 
butions by G. W. Tillet and J. R. Stuart. 
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Digital wristwatch 
2- Construction 

by D. D. Clegg 

As mentioned in the introduction to this 
article, this watch was designed around 
a specific empty wristwatch case, Type 
155 -72. This case was chosen because it 
is fitted with two push buttons, which 
would have been difficult to engineer on 
a plain case and, although its diameter is 
not greater than most gent's watches, it 
is much deeper. Supplied with the case 
is a brass ring which forms the main 
framework of the module, which is 
assembled as a "sandwich" of three thin 
printed circuit boards with cut -outs for 
the components so that much of their 
depth is taken up in the p.c. boards. 

The module is divided into two 
sub -units, connected by three flying 
leads. The front sub -unit comprises the 
display and the main logic i.c. assembled 
into the brass ring, while the rear part 
contains the complete oscillator circuit 
and the three mercury batteries. The 
batteries are held in place by a perspex 
block (the battery block) and the 
battery connexion clips are kept clear of 
the back of the case by a perspex spacer 
(the rear spacer block). 

Printed circuit boards 
The printed circuit boards are shown in 
Fig. 10. These boards will be supplied by 

the manufacturer on a single piece of 
1 /32in, loz copper, epoxy glass material 
and are undrilled and uncut to keep the 
price down. The cost of tooling -up to 
produce small quantities of completed 
boards to the required accuracy would 
certainly double, and more than likely 
triple the total cost of a set of boards. 

The boards should be cut out oversize 
with a small saw and then filed to the 
exact size with a fine jeweller's file. 
They should be cut to just inside the 
copper delineating circle. The printed 
circuit boards are gold plated and great 
care should be exercised during filing so 
as not to scratch the surface. This is 
particularly important on the display 
board. If necessary during the filing 
process the surface can be protected by 
a layer of self adhesive tape. The 
cut -outs can then be filed out until the 
copper, shorting the component contact 
pads, is removed. This should be 
checked with an ohm -meter because 
even a very small whisker of copper left 

Fig. 9. Logic and oscillator board 
wiring. The crystal and R, are mounted 
above R3, ICS, R2 and C1 as shown. 
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across two pads will cause incorrect 
operation of the watch and can prove 
very difficult to trace after assembly. It 
is important also to check that the 
components will fit into the cut -outs 
provided for them. Again, this is 
particularly important on the display 
board, where not only the size should be 
checked, but also the orientation of the 
display. Once the watch is assembled, if 
the display is mounted at even quite a 
small angle to the horizontal, it will be 
very noticeable. 

All of the components are mounted 
on the copper sides of the printed circuit 
boards; their location can be seen in Fig. 
9. The only holes drilled in the boards 
are the screw holes (lettered A to E in 
Fig. 10) and the two arcs of holes at the 
periphery of the display and main logic 
boards. 

The main logic and display boards are 
mounted back -to -back (plain sides 
together) to form a double -sided board, 
the through connexions being made by 
short pieces of wire through these twb 
arcs of holes. 

Before assembling these two boards 
together, check that they are the 
correct way round, i.e. the switch 
cut -outs on the two boards are at the 
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same side. To start with, wire only two 
of these connexions, one at the top and 
one at the bottom, allowing the two 
boards to be accurately aligned before 
the others are wired. They should be 
wired with thin, tinned copper wire of 
about 34 or 36 s.w.g. The wire should be 
bent over on both sides of the board(s) 
and soldered with only the absolute 
minimum of solder. The solder must not 
protrude more than 0.5mm above the 
surface of the boards; if necessary file 
these connexions to reduce these solder 
spots to this height. 

Component fabrication 
If the specified case is purchased, then it 
will be supplied with a brass ring. Its 
dimensions should agree pretty well 
with those given in Fig. 12A although 
the height and width of the switch 
clearance cut -outs may need to be 
increased. Holes "J" will not be present 
and should be drilled with a 0.58mm drill 
(number 74) and tapped 16BA. They are 
then countersunk slightly to suit the 
16BA screws used (see Fig. 13). If the 
specified case is not purchased then the 
brass ring can quite easily be fabricated 
from two 0.5mm thick strips of brass; 
soldered together so that the joins do 
not coincide. 

Fig. 12G shows the faceplate and Figs. 

reduce to 50mm 

12B, C and D give details of the battery 
clips, contact bridge and the switch 
contacts. In the author's prototype the 
faceplate was made from a piece of 
printed circuit board, bright nickel 
plated, which had the author's name 
etched in it. The faceplate described 
here is very much cheaper and any 
decoration can be stencilled on or added 
with Letraset. 

When assembling the faceplate, the 
tapped blocks should be drilled and 
tapped before being glued to the 
faceplate proper. To prevent glue frc m 
blocking the holes they should be filled 
with wax or plasticine. Before the glue 
sets it should be checked that the holes 
"K" line up with the holes "D" and "E" 
in the display board. 

The battery clips, contact bridge and 
switch contacts are made from 0.125mm 
thick beryllium copper, gold plated. The 
author "rescued" some contacts from 
an old relay to make these components 
in the prototype. 

Fig. 12F shows the battery block 
which can be made from an offcut of 
',Kin (3.175mm) black perspex and 
reduced to the required thickness of 
2.7mm with abrasive paper. The best 
way to start making this component is 
to file out a 29mm diameter disc. The 
positions of the tapped holes "F" can 

Fig. 10. The three p.c. boards as 
supplied. Holes on the arc of 
connexions are 0.5mm, countersunk 
on plain side. Hole A is 1.5mm; holes B 
are 0.9mm and C is drilled 0.9mm, 
counterbored 1.5mm to a depth of 
0.3mm on plain side. 

Fig. 12. Mechanical information. 

Fig. 11. Display connexions. 
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then be marked through from the 
oscillator board. The correct size to drill 
these holes for tapping 14BA is 0.7mm, 
the nearest numbered drill size being 
No. 70. The battery holes should be 
drilled out undersize and filed to the 
7.9mm diameter required. Do not take 
this measurement from an actual cell, 
since the manufacturer's data gives the 
diameter of these cells as being between 
7.6 and 7.87mm, and if the hole were cut 
undersize later cells might not fit. 

Although the material specified for 
the battery block is black perspex, 
constructors may find that the use of 
transparent perspex enables the posi- 
tions of the various holes to be deter- 
mined more easily. 

Holes "H" should not be drilled until 
final assembly of the module, when 
their positions can be accurately deter- 
mined by inserting the rear sub -unit 
into the brass ring of the front sub -unit, 
and marking their positions through 
holes "J ". Fig. 12E shows the rear spacer 
block. The material specified for this 
component is clear perspex; the author 
used red transparent perspex in the 
prototype, although almost any plastic 
material is suitable. 

Assembly 
The first stage in the assembly of the 
module has already been described; this 
was the construction of the double -sid- 
ed display /main logic board which is 
part of the front sub -unit. The next 
stage is to glue the brass ring to this 
assembly with epoxy resin adhesive. 
The outer diameter of the brass ring is 
the same as that of the display board 

Fig. 13. Screws used in the watch. 

cheese head 

pan head 

countersunk 
head 

(31mm), while its inner diameter is the 
same as that of the main logic board 
(29mm). The brass ring fits over the 
main logic board so that it rests on the 
plain side of the display board with the 
main logic board inside. Take care to 
use no more adhesive than is required, 
and check that the ring is accurately 
aligned with the boards before it sets. 
Once the glue has cured, remove any 
excess from around the outside with a 
fine file and check that it fits into the 
watch case. Fig. 14 is an exploded view 
of the front sub -unit. 

At this stage it is advisable to 
assemble the three main components of 
the rear sub -unit (Fig. 15) and check 
that it fits into the front unit. 

Fig. 13 gives details of the various 
screws required in the watch; the best 
way to obtain these is to buy a 20 gram 
box of assorted wristwatch screws from 
a watchmaker's suppliers, and sort out 
what is required. Alternatively con- 
structors could ask their local watch- 
maker to help them obtain these. Once 
the mechanical work has been checked, 
the electronic components can be fitted. 
A word of caution here, however; the 
integrated circuits are c.m.o.s. devices 
and can be destroyed by quite small 
static charges picked up through incor- 
rect handling. These devices will be 
supplied in plastic carriers and wrapped 
in conductive foam: leave them in this 
until you are ready to install them. 
Because of the possibility of damaging 
the i.cs due to static, the assembly of 
the module from this point onwards 
should be carried out, on an earthed 
conductive surface, for example a sheet 
of aluminium kitchen foil. All the 
components and tools should lie on this 
earthed surface and a small soldering 
iron with an earthed bit must be used. 
The a l hor would advise constructors 
to obtain some 26s.w.g. solder to 
assemble this watch as the more 
popular 22s.w.g. will be found to be 
rather too thick. 

The component leads should be cut to 
a length of between 1.5 and 2mm. Before 
soldering the components on the oscil- 
lator board, check that the component 
leads are not so long as to prevent the 
battery block from mounting flat on the 
board. 

Fig. 9 shows the positions of the 
components on the two boards. It also 

No 
USED 

BA 
SIZE 

HEAD 
TYPE 

L 
mm 

D 
mm 

H 
mm USE 

3 14 Y 1.8 2.0 0.3 secure battery block to oscillator board through 
holes B. 

2 14 X 1.5 1.4 0.3 
secures small piece of battery block to oscillator 

board through hole 'C'. 

3 4 14 X 2.0 1.4 0.6 
secure rear spacer block to battery block 

through holes 'I'. 

4 3 14 Y 1.5 2.0 0.3 secure battery clips to battery block. 

5 14 X 1.5 14 0.5 
secures faceplate through hole 'D'. Hole 'A' clears 

the head of this screw. 

6 i4 X 12 1 4 0.3 

7 3 z 1 5 
secure rear sub -unit to front sub -unit through 

holes 'J' thus forming complete module. 
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shows the wired links on the main logic 
board and the flying leads connecting 
the two sub -units together. These wired 
connexions should be made with a 
flexible p.v.c. covered wire with an 
overall diameter of not more than 
0.5mm (e.g. pickup connecting wire), 
The three leads from the rear sub -unit 
to the front sub -unit should not be more 
than 25mm long. The -4V connexion to 
the frame (Fig. 9) is soldered to the 
inside of the brass ring as close to the 
surface of the main logic board as 
possible. One lead of the trimmer 
capacitor, VC1, is marked with a 
coloured dot; this indicates the "earthy" 
end of the capacitor (connected to the 
rotor) and must be connected to Von 

The switch contacts are mounted on 
the main logic board; there should be a 
gap of between 0.5 and 0.75mm between' 
the inside of the brass ring and the 
contact. 

When fitting the integrated circuits 
take great care that they are mounted 
the correct way round; mistakes here 
can be very difficult to correct, particu- 
larly with IC2. The tops of both i.cs are 
the sides which are printed with the 
type number: pin 1 of IC, is marked by a 
small dot; pin 1 of IC2 is the end lead 
whose "elbow" is T- shaped. 

After soldering the main components 
to the oscillator board, fit the battery 
block before the crystal and feedback 
resistor R 1. Coat the underside and the 
ends of the crystal with a thin layer of 
silicone rubber; this will hold it in place 
and reduces the chance of shock 
damage if the watch is knocked or 
dropped. The rear sub -unit can then be 
completed by fitting the battery clips, 
contact bridge and finally the rear 
spacer block (see Fig. 16). resistor R4 
should be omitted from the main logic 
board until the faceplate has been 
fitted, as one of the fixing screws is 
underneath it. 

Display 
The liquid -crystal display consists of 
two glass plates separated by a thin 
layer of the liquid crystal material: the 
inner surfaces of these glass plates are 
coated with a thin layer of transparent, 
conductive indium oxide in the required 
pattern, which can just be seen if the 
display is viewed almost parallel to its 
surface. The connexions to the display 
Fig. 11 are provided by continuing the 
indium oxide conductors to the edge of 
the upper plate. Liquid -crystal displays 
of the watch variety are difficult to 
connect: they cannot be soldered as can 
most other components, and the invisi- 
bility of the connexions does not help! 
Many manufacturers overcome this 
problems by using conductive adhesives, 
although for the home constructor this 
is inadvisable: the adhesives themselves 
are very, very expensive and the display 
would be difficult to replace when this is 
required. 

As a result of the diffit ulties exper- 
ienced in connecting watch displays 
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and to overcome similar problems, a 
number of connector manufacturers 
have designed some very ingenious 
systems. One such system, by Amp Inc., 
consists of an elastomer rod with 
metallized bands around its 
circumference at the required contact 
pitch. These rods are held between the 
display connector edges and the printed 
circuit board by adhesive tape. All of 
these connector systems are quite new 
and the author received data on them 
only after designing the watch (and part 

Fig. 14. The front part of the watch in 
exploded form. 

brass 
ring 

riga 
R4 LMn .¡. 
R5 tMf1 

IC2 
Zt. SCL-5424F 

main 
logic 
board 

display 
board 

display 
connection 

Strips 

display 

faceplate 

way through construction of the proto- 
type). The Amp system described above 
is for a surface mounting display and is 
not suitable for this watch. 

The display connexion method to be 
described may appear to owe much to a 
certain Heath Robinson, but it is quite 
cheap and, if it is carefully and accura- 
tely made, it will be reliable. 

Figure 12H shows the "construction" 
of the display connexion strips, which 
are made by laying 0.8mm wide strips of 
aluminium foil at intervals of 1.6mm 
across two thicknesses of self -adhesive 
tape, at least one of which must be 
double -sided. The author advises con- 
structors to adopt the following formu- 
la:- lower layer of tape - Sellotape 
double -sided; top layer of tape - Scotch 
magic transparent tape, with the foil 
stuck on with its bright side outwards. 
This "sandwich" is then folded over so 
that the inner surfaces (those without 
foil) stick together. The strip thus 
formed is cut to the required size. These 
connexion strips can then be fitted 
accurately to the display board and 
pressed down; the display should then 
be aligned on top by viewing it almost 
parallel to its surface so that the contact 
pads can be seen. It should then be 
pressed down to hold it in position while 
the faceplate is fitted. The faceplate 
fixing screws should be tightened only 
until the display starts to compress the 
connexion strips, take great care not to 
screw them too tight. 

Once the display and faceplate have 
been fitted, resistor R4 can be soldered 
onto the main logic board and the rear 
sub -unit fitted into the front sub -unit. 
Make sure that the flying leads lie side 
by side and not on top of each other, and 
that the oscillator board sits directly in 
contact with the top of IC2. The 
positions of holes "H" can now be 
determined by marking through holes 
"J" in the brass ring, and drilling them 
with a 0.7mm drill. After fitting the two 
sub -units together, the module is com- 
plete. 

Testing 
Before applying power to the module it 
should be given an overall visual check, 
just to make sure that there are no, 
possibly expensive, errors. The rear 
sub -unit is tested by itself to start with, 
by disconnecting the three connexions 
to the main logic board and connecting 
the 64Hz output to an oscilloscope 
(Rin,.10Mí2 , Cin k10pF) using the -V. 
( -4V) connexion as the common. (The 
'scope is effectively across R3.) 

The three batteries can now be 
inserted (see Figs. 9 & 15) starting with 
cell number 1. The negative connexion 
of this cell should be replaced by a 
microammeter connected with very 
short leads. The 'scope should show a 
64Hz waveform consisting of 15µs 
pulses of approximately 4volts ampli- 
tude at intervals of 15.6ms. The current 
indicated on the meter should not be 
over 5µA; it will typically be about 2µA. 
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Fig. 15. The rear sub -unit. 

If the current is much lower, and the 
output is present, then there is no cause 
for concern; if, however, the output is 
absent then the oscillator is faulty and 
all the components should be carefully 
checked. If, on the other hand, the 
current is much above the specified 
5µA, then there may also be a fault. 
Check that this is not caused by 
excessive output loading due to the 
'scope. 

Once the oscillator has been success- 
fully tested, remove the batteries, 
re- assemble the module and re- insert 
them, starting as before with cell 
number 1. Check that the current is not 
more than 0.31.o.A more than the oscilla- 
tor takes by itself. 

The display point should now be 
flashing at a 1Hz rate, and the display 
will show a "random" time; there may 
also be some segments missing from 
some of the digits. This is caused by a 
combination of the counters powering 
up in non -valid states and incomplete 
decoding of the outputs; it is nothing to 
worry about at this stage. If all appears 
to be well, the operation of the reset 
controls can now be tested. This can be 
accomplished by connecting the switch 
contacts to the brass ring with short 
pieces of wire. The SCL- 5424 -AF inte- 
grated circuit does not have switch 
anti -bounce circuitry on the reset 
inputs and operation of these controls 
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switch 
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Fig. 16. View of the completed module. 

- IC1 
SCL5425AF 

R1 1oMf1 

rear spacer 
block 

may sometimes cause the minutes or 
hours to advance several counts at one 
time. 

Finishing touches 
Before inserting the module into the 
case, the screws securing the push-but- 
tons should be removed and their heads 
should be highly polished. Also the case 
is supplied with a winding knob which 
should be fixed in position by means of a 
suitable screw. The crinkle spring 
supplied with the case is discarded and 
the inside of the case back is lined with a 
piece of thin insulating material, backed 
by a thin piece of plastic foam to keep 
the module in position if this is required. 
The final appearance of the completed 
watch is improved if the edge of the 
faceplate and any visible parts of the 
display board are painted matt black. 

Parts list 
R, 10M0 Mullard CR25. Electro- value. 
Rz 330k0 0.125 watt carbon 
composition. Doram. 
R3 100k0 0.125 watt composition. 
Doram. 
R4 1M0 0.125 watt carbon composi- 
tion. Doram. 
Rs 1 MO 0.125 watt carbon domposi- 
tion. Doram. 
C, 22pF Mullard C333 series. R.S. 
Components. (Min. Cer. Cap.) 
IC, SCL- 5425 -AF Trans -World Scientific 
Ltd, Short St, High Wycombe, Bucks. 
IC2 SCL- 5424 -AF Trans -World. 
X MTQ -32 -12 Motorola. 
VC, MU -02 Motorola. 

Both Motorola components from Pambry 
Electronics Ltd, 45 High St, Burnham, 
Bucks. 

Case 155 -72 Gleave & Co, 1 1 1 St John 
Street, Clerkenwell, London EC1V 4JA. 
Printed circuit boards: Photoetch Ltd, 9 
Lower Queen Street, Penzance, Cornwall 
TR18 4DF. 
Display: Type LC- 201135 -0000: Brown 
Boyer" and Company, Albany House, 41 
High Street, Brentford, Middlesex TW8 
OBH. 

Oscillator adjustment 
A frequency counter will be found 
useful in adjusting the oscillator to the 
exact frequency of 32.768kHz. This 
must be done with the module in the 
open case because variation in stray 
capacitance would cause a slight fre- 
quency shift. The frequency counter 
should be connected to the unused 
256Hz output of IC,. Alternatively a 
tuned amplifier (tuned to 32.768kHz) 
can be used to pick up the very small 
amount of radiation from the module. 
This is a technique that is used by a 
number of watch manufacturers. The 
trimmer VC, should be adjusted with a 
plastic trimming tool having a 0.75mm 
square end. If a frequency counter is not 
available, then the watch can be 
adjusted by trial and error, although it 
may take several weeks to arrive at an 
acceptable degree of accuracy. 
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(HF predictions 
The recurrence pattern of magnetic 
activity which was expected to break up 
in the spring and reform about now has 
in fact remained clearly defined 
throughout recent months. This has 
resulted in day to day variation of 
conditions greater than that normal for 
time of year with tendency for poor 
days to be dominant. 

Solar activity is now very low. 
Minimum order index values have been 
observed since March so a new sunspot 
cycle can confidently be expected soon. 
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Reference and regulator circuits 
Background to the topics of sets 23 & 24 of Circards 

by J. Carruthers, J. H. Evans, J. Kinsler & P. Williams 

Paisley College of Technology 

Reference circuits - see set 23 for 
tested circuits 

Some semiconductor devices have 
highly non -linear characteristics, in 
which the non -linearity is well- defined 
with predictable and small dependence 
on temperature. If a region of the 
characteristic is found for which the 
slope resistance is either very much 
greater than or very much less than the 
static resistance then the device can be 
used as a current or voltage reference 
respectively. 

In Fig. 1 (a) there is an extended 
region over which the voltage varies 
little for large changes in current. Fig. 1 

shows the dual characteristic with 
cùrrent being maintained constant 
against changes in bias voltage. The 
most commonly used device belonging 
to the former category is the zener 
diode, the reverse characteristic having 
a sharp breakdown region. There are 
two physical mechanisms that can 
control the reverse conduction of a p -n 
junction: zener breakdown and ava- 
lanche breakdown. 

Zener breakdown is a field effect 
which dominates for heavily -doped 
narrow junctions, where even small 
p.ds of three or four volts can provide a 
sufficiently intense field for the direct 
production of hole -electron pairs. The 
observed characteristics are that the 
current increases steadily as the oper- 
ating region is approached, with a 
rounded knee, and with a temperature 

drift of about -2mVK'. To a first 
order the slope resistance of such diodes 
is inverse to the quiescent current. 

At higher p.ds, which can only exist 
with more lightly doped broader junc- 
tions where the zener effect is unable to 
limit the voltage, thermally generated 
holes and electrons are accelerated by 
the field. If the p.d. is large enough some 
will gain sufficient kinetic energy 
before colliding with other atoms, to 
produce further hole -electron pairs by 
collision. These in turn may generate 
further pairs and at a particular voltage 
there is a very sharp increase in current. 
Below breakdown the current is negli- 
gible, while above it the slope resistance 
is low. The voltage changes with 
temperature by less than +0.1% K -'. 

There is an intermediate doping level 
resulting in breakdown voltages 
between five and seven volts where 
both processes contribute significantly 
to the total current. The proportion is 
dependent both on the junction and on 
the current level, but it is possible for 
diodes between 5.5 and 6.5V to have 
negligible drift with temperature if 
biased correctly (lower currents for the 
higher voltage devices). An identical 
breakdown occurs in the base -emitter 
region of a transistor, and planar silicon 
transistors can be used as low- current 
zener diodes with good slope resistance. 
Breakdown voltage for the base -emitter 
junction is typically 6 to 10V, varying 
little for a given device. (Breakdown 
diodes are commonly described as zener 
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diodes regardless of which physical 
process dominates.) 

A simplified equivalent circuit for 
such a diode if biased into the low slope 
region is shown in Fig. 2. It consists of a 
constant e.m.f. in series with a small 
resistance. The resistance is assumed 
constant i.e. the characteristic is 
approximated to by the `piecewise 
linear' graph shown. A circuit for a 
simple zener diode regulator is shown in 

Fig. 3. For changes in the supply voltage, 
load current etc the constant e.m.f. may 
be suppressed e.g. for an input voltage 
change A VS, the output voltage 
changes by 

rRL r 
VS 

rRL 
Rb+r+RL 

Since r 4K RL and r 4 Rb are reason- 
able assumptions for a correctly 
designed circuit, the result simplifies to 
O Vo/ 1VS pe,r /Rb. Similarly the output 
resistance is :..r. 

Where the diode is used simply to 
produce a stable reference voltage, the 
load current can usually be arranged to 
be negligible, or at least reasonably 
constant. This leaves only supply 
voltage and temperature variations to 
be dealt with, though for high -stability 
designs ageing of the device may be 
equally important in bringing long -term 
drift. The two problems require differ- 
ent solutions. 

The effect of supply voltage is deter- 
mined by the circuit design, while 
temperature effects can be minimized 
by choosing the right diode. In some 
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cases the reference diode may have one 
or more forward -biased diodes added in 
series. By selecting as the reverse - 
biased diode, one with a breakdown 
voltage > 7V, its positive drift can be 
balanced against the negative drift of 
the forward -biased diode(s). In the 
circuits of Figs 4 to 7 the single zener 
diode could be replaced with any such 
combination. 

Though the diode has a low slope 
resistance its voltage stability will be 
ideal if fed from a constant current (Fig 
4). A practical -way of realizing this is to 
use a transistor with a fixed base - 
potential and large emitter resistor. Any 
variation in supply voltage causes only 
a small variation in the transistor 
current and hence a still smaller change 
in the output voltage. An extension of 
the method, the ring -of -two reference 
(Fig. 5) has two zener diodes each 
controlling the constancy of current fed 
to the other. In this and other related 
circuits the variation in output voltage 
due to supply charges can be reduced to 
a few tens of microvolts generally far 
lower than the variation due to temper- 
ature changes. 

Most i.c. voltage reference /regulator 
circuits are based on similar principles 
while exploiting the matched- charac- 
teristics of adjacent transistors as in Fig. 
6. The transistors Try and Tr2 comprise a 
current mirror forcing the zener diode 
current to equal the current in RE, 
which in turn is closely defined by the 
zener voltage. Both circuits contain a 
positive feedback loop, clamped by the 
zener, but they are essentially bistable 
in nature i.e. all devices could remain 
non -conducting indefinitely. To inhibit 
this condition the resistor Rs (which can 
be very much greater than RE) provides 
a starting current without significantly 
impairing the regulation. 

Where the reference voltage is of an 
inconvenient value then a voltage 
amplifier may be added as in Fig. 7. 
Further advantages accrue from this 
approach. The current drawn from the 
diode is reduced to negligible propor- 
tions; the output current capability is 
increased without forcing the zener to 
operate at a high current; the output 
impedance is very low because of the 
shunt -derived negative feedback; the 
diode can be biased either from a 
separate supply, or from the amplifier 
output provided it is sufficiently greater 
than the zener voltage. This last method 
is of the same nature as those adopted in 
the circuits of Figs 5 and 6 viz that the 
zener voltage indirectly controls its own 
bias current. The stability can be 
extremely high, but the non -conducting 
state can also occur and may require a 
separate starting circuit. 

Although zener diodes are the most 
common voltage reference units, they 
can be replaced by any element con- 
forming to Fig. 2). Examples inchide 
forward- biased silicon diodes, assyme- 
tric voltage dependent resistors (down 
to 1V), forward and reverse biased 
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junctions of transistors. A useful circuit 
where high stability can be sacrificed in 
exchange for flexibility is the amplified 
diode circuit of Fig. 8. If a transistor is 
biased by a potential divider between 
collector and emitter then under certain 
constraints, the terminal p.d. approxi- 
mates to that of (n + 1) diodes in series. 
The current in the potential divider 
must be much greater than the transis- 
tor base current, but not much in excess 
of the collector current. Note that n 
need not be an integer and that by 
replacing the base -collector resistor 
with a variable control, we have a 
simple variable zener diode. The tem- 
perature drift is relatively large, about 
+0.3%K -', but an overall stability of a 
few percent is readily achievable under 
laboratory conditions. 

A completely different principle is 
embodied in the circuit of Fig. 9. While 
the Vbe of a transistor falls as the 
temperature rises, 0 between two 
identical transistors operated at differ- 

ent currents has a positive coefficient. 
The circuit, a much simplified form of 
that used in recent i.c. regulators, has a 
terminal p.d. of Vbe + n O Vbe. A study of 
the transistor equations shows that this 
sum equals the energy -band gap of 
silicon at the point where the tempera- 
ture drifts cancel. This voltage is about 
1.23V and is scaled up by suitable 
amplifying circuits where required. The 
forward characteristics of devices can 
reasonly be expected to offer better 
long -term stabilities than in the break- 
down region, and this principle is 
well- established in i.c. reference circuits 
of the highest ouality. 

Voltage regulators - see set 24 for 
tested circuits 
The regulator is divided into the 
reference section and a d.c. power 
amplifier. These both require supply 
voltages; the convenience of having a 
single supply may outweigh the 
improved stability that can be obtained. 
The output current can cause the 
amplifier supply to vary: the source 
impedance including increased ripple if 
it is a rectified a.c. supply. Because the 
current required by the reference circuit 
is low and constant, it is easier to avoid 
any serious ripple /regulation effects. It 
is essential that the d.c. amplifier have 
(a) an accurately defined voltage gain, 
(b) a low output resistance, (c) a 
sufficiently high output current /vol- 
tage capability, (d) a temperature drift 
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that is either low or of the appropriate 
sign and magnitude to compensate for 
any drift in the reference section. 

A simple configuration that meets 
these requirements in principle is shown 
in Fig. 10. The amplifier can be a 
standard operational amplifier if the 
output current is not much in excess of 
IOmA, and single -ended supply opera- 
tion is permissible in many cases. The 
method is extended in Fig. 11 to the 
provision of output voltages that differ 
from the reference voltage. The output 
voltage is of opposite polarity to the 
reference voltage requiring a separate 
negative supply. The op -amp can be 
replaced by any circuit meeting condi- 
tions (a) to (d) above. Before turning to 
detailed study of possible configura- 
tions it is important to consider an 
alternative viewpoint. 

A discrete component circuit that has 
all elements of a practical regulator is 
given in card 3. Three transistors 
comprise a voltage amplifier of gain 
(R4 /R5 +1) with high input- and low 
output- impedance (alternatively Tri, 
Tr2 are the error amplifier and Tr3 the 
series -pass transistor). 

A serious problem arises in all regu- 
lators with emitter -follower outputs. 
The minimum input- output differential 
includes the Vbe of Tr3 plus the vol- 
tage -drop across R2. This figure is 
markedly increased when Tr3 is 
replaced by compound transistors for 
greater output current capability. This 
property has serious implications for 
the maximum efficiency of which the 
circuit is capable, and also for the 
maximum dissipation the output stage 
may be called on to tolerate. 

A control engineer would interpret 
the regulator as a control system 
and partition it differently. For 
example many regulator diagrams 
show the output transistors not as 
part of a d.c. amplifier but as a 
separate series -pass circuit. The 
remainder of the amplifier is then 
shown, see diagram, as an error - 
detecting section, comparing the 
output or a portion thereof with a 
reference signal - the difference is 
amplified in control the series 
block. The approach is not only 
valid, it may well be more accepta- 
ble to many users. Treating the 
error amplifier plus the series -pass 
section as a single unit, with 
internal feedback defining its char- 
acteristics, allows easier 
interchange between voltage regu- 
lators, d.c. amplifiers etc. 
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A possible solution is to replace Tr3 by 
a common -emitter p -n -p transistor, 
driving its base from the collector of Try 
to restore the feedback condition (Tr3 
would then be providing an additional 
inversion). A simplified form of the 
circuit for which this is not possible is 
shown in Fig. 12) The effective reference 
voltage in this circuit is (V=+ Vbe) and 
for best temperature stability, V= would 
be chosen to have a drift of + 2mV 
to cancel the negative Vbe drift. This 
circuit is the basis of a large number of 
commercial regulators, though the 
functional similarity may be hard to 
recognize amongst the welter of extra 
functions such as current limiting 
variable output voltage etc. 

Although the basic form can be 
designed for output currents of 
100mA +, any further increase forces 
the base current of Tr2 too high - 
normally Try collector current has to be 
at least as great as the base current of 
Tr2. It may not be convenient for the 
zener current to exceed about 10mA 
since the regulation is impaired. To keep 
the zener /error amplifier current low, it 
is sufficient to replace the output stage 
by a pair of transistors connected to 
give increased current gain. 

A major problem in the design of 
voltage regulators is to protect against 
load resistances falling below specified 
levels, and the size and cost of transis- 
tors, heatsinks and power supplies is 
dictated by the occasional fault condi- 
tion rather than by the ratings into any 
intended value of load. For this reason 

the technique described as foldback or 
re- entrant current limiting was devised. 
The resulting characteristic is shown in 
Fig. 13(b), with the current falling back 
to a short- circuit value close to zero as 
the short -circuit condition is 
approached. The technique involves a 
current -limit reference voltage which 
depends on the output voltage. As soon 
as the current -limit circuit is activated 
the output voltage begins to fall simul- 
taneously reducing the current as 
shown. 

Topics in set 23 of Circards 
Monolithic reference 
Simple current reference 
Compensated circuits 
pA to mA and mV to V calibrator 
Low temperature coefficient voltage refer- 
ence 
Bipolar references 
Variable reference diodes 
Williams ring -of -two reference 
Zener diode characteristics 
Non -zener device characteristics 

Topics in set 24 
Zener diode shunt regulator 
Simple transistor regulators 
Feedback series regulators 
Bipolar /c.m.o.s. op-amp regulator 
Dual- polarity regulator 
Monolithic regulators - 1 & 2 

Self- regulating d.c. converter 
Switching regulator 
Regulator using current -differencing 
amplifiers 

See July issue, page 322, for details 
of how to order. 
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World of 
Amateur 
Radio 

200 -mile microwave 
contacts 
The steady increase in microwave 
operation - and the rising standard of 
results - is reflected in the recent 
success of the Barry Radio Society 
Microwave Group who, operating as 
GW4BRS /P, made a 200 -mile non -line- 
of -sight contact on 10 GHz with the 
Scottish station of G. Burt, GM30XX /P. 
The Welsh group were at Porthgain 
(national grid reference SM 814 327) at 
100 ft above sea level and the Scottish 
station at Auchenmalg Bay (NX 236 
517) only 20 ft above sea level. Good 
contact, with some 20 dB in hand, was 
established by super- refraction propa- 
gation within a minute of switching on 
the equipment and without the help of a 
talkback link on any other band. 
Contact was also made with 
GM3DXJ ,'P and GM8HEY /P. The Barry 
group included GW4AMV, GW3PPF 
and G8FGD, and was using a 10mW 
Gunn diode generator through a circu- 
lator to an SIM2 mixer with 40673 
mosfet pre -amplifier to a broadcast 
receiver used as a 106 MHz i.f. ampli- 
fier /discriminator. The aerial was a 2ft 
6in diameter dish. The equipment at 
GM30XX uses an X -band Gunn diode in 
the dual role of transmitter and self -os- 
cillating mixer. 

Warsaw and v.h.f. 
The recent IARU region 1 meetings in 
Warsaw agreed to recommend a 
number of changes to the voluntary 
band -planning of the 144 and 430 MHz 
bands and also to seek for Region 1 

countries an amateur allocation 
between 220 and 225 MHz (currently 
part of the aeronautical allocation). The 
c.w. calling frequencies are to be 144.05 
and 432.05 MHz s.s.b. calling 144.30 MHz 
(upper limit for s.s.b. 144.50 MHz) and 
432.30 MHz, random meteor -scatter 
s.s.b. 144.20 MHz, slow -scan TV calling 
frequency 144.5 MHz. The recommend- 
ed speed for radio teleprinting is to be 
45.45 bauds (although British amateurs 
would probably have preferred 50 
bauds) and a.f.s.k. standard tones for 
r.t.t.y. are to be 1275 Hz space, 1445 Hz 
mark (for 170 Hz shift) or 2125 Hz mark 
(for 850 Hz shift). 

Proposals were also put forward for a 
German -developed reduced bandwidth 
amateur television standard (s.a.t.v.) 
requiring about 1 MHz bandwidth and 
with the sound transmitted by means of 
narrow -band frequency modulation of 
the vision carrier. For normal amateur 
TV the use of vestigial sideband tech- 
niques and a vision frequency of 439.25 
MHz is recommended. 

Whose finger on the 
rule book? 
One of the long -established facts of 
European amateur operation is that 
many of the most vital operating 
practices are established as voluntary 
agreements rather than imposed by the 
licensing authorities. Most amateurs 
accept and fully endorse these recom- 
mendations but are alert to any sugges- 
tion that anyone - whether a national 
society or an international union - has 
the right to issue instructions or impose 
penalties for non -observance. Looking 
through the generally very sensible 
proposals adopted at Warsaw, I notice a 
touch of Big Brother in a series of 
detailed "instructions and recommen- 
dations" concerning operation through 
the Oscar satellites, the report stating 
that "National Societies will supervise 
the implementation of these recom- 
mendations and take action as consi- 
dered appropriate with persistent 
offenders ". The right, for example, of 
the R.S.G.B. to endorse such an attitude 
is hardly strengthened by the disclosure 
in the report that roughly 50 per cent of 
British amateurs are regrettably not 
members of the national society. Can 
we make the suggestion that societies 
can make only recommendations, not 
issue instructions, even on behalf of 
AMSAT? 

FCC Docket 20282 
Discussion of the FCC proposals 
(Docket 20282) for the restructuring of 
the American amateur radio service 
continues unabated with an A.R.R.L. 
survey of members' opinions bringing in 
no less than 56,000 replies. Generally the 
new proposals seem to be fairly wide'1y 
supported although some of the detailed 
suggestions are not proving popular. 

The suggestion has been put forward 
in Ham Radio that power limits, to be 
readily enforceable, should be specified 
in the form of maximum heater or 
filament power (eg 200 watts for 
thoriated tungsten filaments or 60 watts 
for indirectly- heated oxide cathodes). 
But where would this leave the semi- 
conductor man now that all- transistor 
transmitters of over 1 kW rating are 
being developed for commercial 
operation? 

Bill Orr, W6SAI, in CQ believes that 
the restructuring is an attempt by FCC 
to restore growth to the amateur move- 
ment in the United States but does not 
tackle what he sees as the prime reason 
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why it has slowed down. This he 
believes is Citizen's Band operation 
which, with no examinations, siphons 
off potential amateur operators but 
often results in their soon losing interest 
in radio communication. He urges the 
dropping of the American Morse code 
test to 10 wpm (it is currently 13 wpm) 
but adds "don't eliminate it as this 
opens the door to amateur radio to the 
`Purple Phantom' and 'Ozark Charlie' 
operators ". 

A G -line pioneer 
David Corfield, G5CD, who has died 
after several years of ill- health was first 
licensed in 1926 and operated from 
Beeston and then for many years in the 
London area. Throughout his long 
career as a valve applications and 
technical liaison engineer with STC and 
Thorn-AEI he was extremely active in 
pioneering amateur u.h.f. and f.m. 
transmission and, as a Council member 
of the Royal Television Society, played 
a leading role in setting up one of the 
first amateur television stations at what 
was then the Norwood Technical Col- 
lege in South London in the 'fifties. He 
served on the R.S.G.B. technical com- 
mittee from 1935 to 1971 and was one of 
the group of amateurs who prepared the 
first British amateur radio handbook in 
the 'thirties. I vividly remember an 
R.S.G.B. lecture he gave at the I.E.E. 
during which he publicly demonstrated, 
possibly for the first time in the U.K., 
the Goubau single -wire transmission 
line ( "G- line ") system by successfully 
lighting a small bulb at the back of the 
lecture theatre via a single -wire feeder 
strung across the theatre. Altogether he 
served on more than 16 technical and 
industry committees. 

In brief 
Class A licences in the sequence G4EAA 
are now being issued with Class B 
licences now well into the G8KAA 
sequence. . . . The R.S.G.B. 
newsbulletins (GB2RS) are now being 
radiated in north -west England from 
Knutsford on 3.6 MHz at 11.15 a.m. and 
from Stockport on 144.5 MHz at 10.45 
a m Bob Green, G3APH and 
formerly SU1KG is anxious to hear from 
any of those who operated in Egypt in 
the 'twenties and 'thirties (9 Hopgrove 
Lane North, Malton Road, York) ... The 
fourth Midlands 'National Amateur 
Radio Exhibition' is being held at the 
Granby Halls, Leicester on October 30, 
31 and November 1 (trade enquiries to 
Tom Darn, G3FGY, Sandham Lodge, 1 

Sandham Lane, Ripley, Derbyshire DE5 
3HE).... The R.S.G.B. mobile rally at 
Woburn will be held this year on August 
3. Other August rallies include Broms- 
grove Mobile Picnic on August 10 at 
Avoncroft Building Museum; Derby 
Society rally at Rykneld School, Bed- 
ford Street, Derby on August 18. 

PAT HAWKER, G3VA 
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Terminal Blocks 
Edge Connectors 
Sub -miniature Connectors 
Multi -Way Plugs & Sockets 

TO MINIMISE INVESTMENTS AND SOLVE STOCK PROBLEMS 
You can increase your efficiency, too, by ordering large or small quantities of 
any one part, or making up an order of any number of assorted small 
quantities through the United -Carr Supplies service. We can deliver with 
more than usual promptitude because we carry such large and varied 
stocks of CINCH, DOT and FT electronic and electrical components. 
Fastenings and assemblies. 

So, make United -Carr Supp lies your SINGLE SOURCE 

for 
Products, including Barrier terminal 
strips, Edge Connectors, 
Subminiature Connectors, Rocker 
switches, Indicator lights, Press 
fasteners and Metal & Plastic 
components. 

Send now, stating possible requirements, for free and post free catalogue. 
United -Carr Supplies Ltd., 112 Station Road, Ilkeston, Derbyshire DE7 5LF. 
Tel: Ilkeston 7871 1 STD 06072 7871 1 . Telex 3771 1 7. C.H.F.A.d. 

WW -040 FOR FURTHER DETAILS 
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The Sinclair DM2 Multimeter. 

Comprehensive. Accurate. Portable. 
And really rugged. 

Yet only £59 (PLUS VAT) 

State -of- the -art circuit design, incorporating high -quality 
components, has resulted in a professional, 3¡- digit 
instrument of outstanding performance and reliability at a 
realistic price. 

A custom -designed MOS LSI digital processing IC controls 
the auto - polarity dual -slope - integration A to D converter. 
The circuit built around this IC uses a MOSFET op -amp input 
buffer with 0.1% metal -film resistors. The result is 
excellent accuracy and stability with a very high basic input 
impedance. 

The instrument reads to 1999 and has a basic accuracy 
on the 1 V DC range of 0.3% + 1 digit. Four 8 mm LED 
displays provide excellent legibility and angle of view. 
Battery operation allows complete independence of mains 
supply. 

The Sinclair DM2 has all the capability you need. Just take a 

look at its features and compare them with higher - priced 
multimeters. You'll find the DM2 is their equal in virtually 
everything - except price ! 

. .. 
íííí ï ííï ï ïï iáiï ï ïï ï ï ï ; ; 

Features of the Sinclair DM2 
5 functions giving 22 ranges 
DC volts -1 mV to1000V 
AC volts - 1 mV to500V 
DC current -0.1 uAto1 A 
AC current - 1 !LA to 1 A 
Resistance -1 S2 to 20 M S! 
Easy to use 
Automatic polarity, bush - button 
selection for all ranges and modes 
from a single input terminal pair. 
Easy to read 
Big, bright 8 mm LED display gives 
a quick, clear reading. 
31 digit display 
Display reads from 000 to 1999. 
Overload indicator. 
Protected 
Separate fuses Tor current and 
resistance circuits. 
Accurate 
Dual slope integration. High 
stability. 

Hugged construction 
Tough metal casing takes the 
roughest treatment - try standing 
on it! 
Two power sources 
Supplied with a 9 V battery, 
giving 60 -hour typical life. Mains 
adaptor also available. 
Portable 
Weighs only 21 lb approx, 
including battery. 
Measures only 2 in x 9 in x 6 in 
approx. 
Optional extras 
Mains adaptor- f3.19 inc VAT. 
Carrying case- f5.40 inc VAT. 
12 -month no- quibble 
guarantee 
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Use it in your laboratory . The DM2 sits rigidly on its 
combined carrying handle /stand. 

Use it on the move. Keep the DM2 in its carrying case 
- it's always ready for use. 

All you need to use the DM2 ... anywhere. Mains 
adaptor ... carrying case ... multimeter ... you're 
ready for quick, efficient metering - whatever the 
situation. 

Take advantage of this money -back, no -risk offer 
today 
Test the Sinclair DM2 for yourself. Simply send us a cheque, 
your Access /Barclaycard number, or an official company 
order, with the coupon below. And in the unlikely event you 
find it's not what you need, return it to us within 10 days 
and we'll refund your money in full. 

Interested in a quantity discount ? 

Use the coupon to arrange a demonstration and get details 
of prices on 5 or more instruments. 

Sinclair Radionics Ltd, 
London Road, St Ives, Huntingdon, 
Cambs., PE174HJ. 
Tel: St Ives (0480) 64646. 
VAT Registration No . 213 8170 88. 

The Sinclair DM2 Multimeter: 
full technical story 
DC Volts 
Range Accuracy Input 

Impedance 
1 V 0.3 %f1 Digit >100M11 

10V 0.5 % }1 10Mí2 
100V 0.5 %f 1 10Mí2 

1000 V 0.5% t 1 10 MO 
Maximum overload -350 V on 1 V range 

1000 V on all other ranges. 

Resolution 

1 mV 
10 mV 

100 mV 
1V 

AC Volts 
Range Accuracy Input 

Impedance 
1 V 1.0% f 2 Digits 10 M 11/40 pF 

10V 1.0 %{ 2 10M12/40pF 
100V 2.0 %±2 10Mí1 /40pF 

1000 V 2.0% } 2 10Mí2 /40 pF 

Maximum overload - 300 V on 1 V range 
500 V on all other ranges. 

Frequency 
Range 
20 Hz -3 KHz 
20 Hz -3 KHz 
20 Hz -3 KHz 
20 Hz -1 KHz 

DC Current 
Range Accuracy 

100µA 2.0% t 1 Digit 
1 mA 0.8% f. 1 

10mA 0.8 %-t 1 

100 mA 0.8% } 1 

1000 mA 2.0% _} 1 , 

Maximum over load- 1 (fused). 

Input 
Impedance Resolution 
10 K(1 100nA 

11(i] 1µA 
10011 10µA 

10(1 100µA 
1(1 1mA 

AC Current 
Range Accuracy 

1 mA 1.5% t 2 Digits 
10mA 1.5 %t2 

100 mA 1.5% ± 2 
1000mA 2.0 %±2 
Maximum over load- lA (fused). 

Frequency 
Range 
20 Hz-1 KHz 
20 Hz-1 KHz 
20 Hz-1 KHz 
20 Hz-1 KHz 

Resistance 
Range Accuracy 

1 KO 1.0 %± 1 Digit 
10Kí2 1.0 %f1 

100KO 1'0 %f1 
1000Ko 1'0 %f1 

10Mí2 2.0 %+1 
Over load protection- 50 mA (fused). 

Measuring 
Current 

1 mA 
100 p A 

10µA 
1µA 

100 nA 

t t1111= te111 111 1M111111MMIMMstl1111=MIMINIMMINIII 

To: Sinclair Radionics Ltd, FREEPOST, St Ives, 
IHuntingdon, Cambs.. PE17 4BR. 

Please send me : 
*1 enclose a cheque for E 

Multimeters £63 72 
inc VAT. 

.. Mains adaptors n E3.19 
inc VAT. 
Carrying cases u £5.40 
inc VAT. 

I am interested in 5 or more 
multimeters. 

Please arrange a 

demonstration. 
Please send details of 
quantity discounts. applicable. 

I 
I 
I 
I 
I 
I 
I 
I 

"My Access /Barclaycard 
number: 

*l enclose an official company 
order - signed and dated. 

*Please complete or delete as 

Name 

Address 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

i LEE no stamp needed with address above. ww,in5 t ammo latter t l t ielli 
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From the world's largest manufacturer of I" video tape recorders, Bell & Howell present 
the International Video Corporation range. 

Before buying aVTR 
ask yourself these five basic questions 
How does an IVC video recorder 
compare, in value- for -money terms, 
with other recorders? 

Can I play back the programme at the 
same time it is being taped? 

Is there a time lapse facility? 

Action analysis is important to me; 
does the recorder have slow motion? 

Can I use the VTR with a camera? 

Not only is the 711 P VTR the lowest cost I" model in 
current production; it also offers a very full specification. All 
the controls are electrical `push- button' type with remote 
control and stop motion. Other features include a programme 
timer; a stable colour picture lock in under five seconds ; and 
a programme recording capacity of 6o minutes. 

The exclusive Instant Video Confidence (IVC) feature on the 
826P has a second video head in the scanner that allows 
continuous ̀ off -tape' playback while the programme is being 
recorded. This means that any slight defect in signal quality 
can be immediately corrected. 

For studying growth development in plants or for security 
applications a time lapse feature is essential. The IVC 741P 
can record for up to 8o hours. 

On the 8oiPSM range, playback speed can be continuously 
varied from normal to `stop- motion'; this is ideal for analysis, 
X -ray or similar applications. 

No problem here; with the entire range of IVC recorders 
there is a standard video input socket for use with both colour 
or monochrome cameras. Monochrome recorders can be 
updated to record and replay in colour by a simple plug -in 
circuit board. 

We'd like to tell you more. Telephone Bell & Howell's Video 
Systems Division on 01 -902 8812 or write to Bell & Howell 
A -V Ltd., Freepost, Wembley, Middlesex, HAo 'BR 
(no stamp required). 

,, BELLEHOWELL 

IVC recorders are used in systems as diverse as aircraft 
performance, management and classroom lectures to TV 
station output monitoring and security surveillance recording. 
The IVC 700, Boo and 90o series offer a range to suit every 
application . Cross -series compatibility is assured and tapes 
made on one machine will replay on another without 
switching, balancing or any other adjustment. 
Model Special features 
711P Lowest cost t" VTR in current production. 
741P rime lapse facility that gives up to 8o hours recording time. 
761P Monochrome assembly electronic editing. Capstan servo. 
705P Record replay 625 ¡50 standard and replay of 525;6o (USA 

standard) tapes. 
8oiPSM Slow motion varies video playback speed from normal to stop 

motion dis ?lay. 
826P Off -tape monitoring facility while recording Capstan servo. 
826PSM Off -tape monitoring while recording; plays standard or slow. 

motion. Capstan servo. 
87íP Assemble and insert inter -field electronic editing. Capstan 

servo. 
901P Master record ¡replay machine. 
961P Assemble and insert inter -frame electronic editing; optional 

dropout compensator; sync. processor and time base corrector 
available. 

Standard features 
t" helical scan ; colour capability; black and white and stop 
motion are all standard features on the IVC range of VTRs. 

IVC VTRs and colour cameras are part of an international 
range of video equipment distributed and serviced by 
Bell & Howell. 
Electrohome video monitors 
Viscount vision mixers and routers 
Thomson -CSF cameras and systems components 
JVC video tape and video cassette recorders, cameras 
and portable systems 
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A 50MHz oscilloscope 
4- construction and test 

by C. M. J. Little, B.A. 

Department of Electronics, Southampton University 

The overall size of the oscilloscope is 
11ín wide, 13in high and 16in long. The 
front and back panels are made from 
' /in aluminium joined by five steel bars, 
each of ' /2in square cross section. One 
bar is placed at each corner of the panels 
and the fifth at the centre of the bottom 
edge of the panels. This gives a very 
rigid frame. 16 s.w.g. aluminium panels 
are bolted on to the longitudinal rods in 
order to divide the chassis into separate 
compartments. A sketch of the layout is 

given in Fig. 17. Aluminium angle would 
be a better alternative to the steel rods 
as it is much easier to cut and drill. I 

recommend the constructor to make a 

Fig. 17. The layout of units in the 
author's instrument. A vertical panel 
divides the oscilloscope into two halves. 
Power supplies and Y amplifier are 
separated by aluminium screens. 

good job of the mechanical work as it 
greatly improves the appearance and 
durability of the finished instrument. 
The prototype was not made very 
carefully in this respect and as a result 
the Y plug in does not fit correctly, and 
is difficult to remove and replace. 

Three pairs of matched f.e.t.s are used 
in the instrument. These should be 
matched in VGs at about 500µA drain 
current, as shown in Fig. 18. Matching 
of Vcs to within 0.2V will be satisfac- 
tory. 

Testing completed boards for the first 
time is tricky, as a mistake can destroy 
transistors very easily. This especially 
applies to emitter followers when a 
short is present between the emitter and 
earth. If a Variac is available, use it to 
increase the mains voltage very slowly, 
checking voltage levels all the time, in 
order to try and locate faults before any 

trigger generator 
board 

X output amplifier 
board 

front 
panel 

M1o1, 
etc 

mains 
trans a 

calib ator & 
X pre-amp 

sweep generator 

front 
panel 

Y 
pre amp 

power supply 
a c pre -amp 

RIGHT HAND SIDE 

LEFT HAND SIDE 

Y attenuator 

plug in 
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Fig. 18. Method of matching f.e.t. 
gate -source voltages at 500µA drain 
current. 

damage is done. When making mea- 
surements or adjustments with the 
instrument switched on, be very careful 
to avoid slips of the screwdriver. My 
worst disaster was a momentary short 
between the + 115V rail and the + 18V 
rail. This blew about 8 transistors and 
the 709 in the e.h.t. generator! 

Power supply 
The mains transformer used is a IA type 
made by Osmabet Ltd. It has a tapped 
secondary giving 40, 50, 60, 80, 90, 100 
and 110 volts. The final winding from 
100 to 110 volts is not needed and is 
removed to allow room for the 6.3V 
isolated heater winding. The trans- 
former is dismantled and the final 
winding on the secondary is removed, 
the number.. of turns being carefully 
counted. A new winding is added to give 
6.3V, which will have 0.63 times the 
number of turns that were removed. 
This winding must be insulated to at 
least 1kV and it is more convenient to 
use p.v.c. insulated wire instead of 
enamelled. 

The reader may have noticed the 
curious choice of reservoir and 
smoothing capacitors. The exact value 
of these is not important, and may be 
any value above 1000µF. If it is difficult 
to obtain 150V working capacitors for 
C289, C156 and C157 use two capacitors of 
double the value in series, and include 
voltage equalizing resistors of about 
33k() (Fig. 19). 

The construction of the power supply 
is not critical, and any layout may be 
used. Trio', Tr102, and Tr105 should be 
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mounted on heatsinks, the back panel 
being used in the prototype. 

The only testing procedure needed is 
to check all the voltages and to adjust 
R28, for exactly 18V at the emitter of 
Tr1e6. Check the heater voltage with the 
tube connected and adjust if more than 
10% out. 

E.h.t. generator 
The e.h.t. transformer, T2, must be 
wound by the constructor as no com- 
mercial component is available. I used 
an LA13 core, which was obtained 
surplus, and was the largest pot core I 
could find, for the greater the winding 
area, the easier it is to wind the high 
voltage secondary. The core of the LA13 
measures l3Áin in diameter à\nd 13 /ain in 
total height. A core such as the LA4, 
with a size of P /tin diameter by 7 /sin 

2,5O0µ 
75V 

3,50Oµ 
75V 

l 
I 

33k 

33, 

Fig. 19. The simulation of 150V 
capacitors by lower- voltage types. 
Resistors equalize voltages. 

height would probably be satisfactory. 
The oscillator circuit is not at all critical 
and will work with almost any trans- 
former. 

The high voltage winding should be 
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wound first, with a layer of p.v.c. 
insulating tape between each layer. The 
layers should be wound neatly, and a gap 
of between Yin and 'Mn left between 
the end of each layer and the flange of 
the bobbin, as contact between 
adjacent layers will certainly result in 
flashovers. 34 s.w.g. enamelled wire is 
used for the secondary, but if space is 
limited thinner wire may be used. The 
primary is wound with 22 s.w.g. p.v.c. 
insulated wire. 

LI is uncritical, and winding details 
are given in the parts list. The e.h.t. 
smoothing capacitors C126, C128 and 
Cl2 may be difficult to find in the 
values specified. Any values from about 
2,500pF to 0.01µF may be used. Diodes 
D63 to D66 should ideally be the ceramic 
encapsulated e.h.t. diodes specified, but 
these are expensive, about £3 each. An 

Parts list 
Power supply 
R 
10W 280, 
' /aw 10% 282, 
' /aW 5% 285, 
1/2W 5% 289, 
5W 10% 288 
' /aW preset 286 

C 
150V elec. 
75V elec. 
60V elec. 
15V elec. 
160V, 10% poly. 

281 
283 
287 
284 

289, 
151, 
153, 
150 
155 

156, 
152 
154 

157 

D 
200V, lA silicon 
50V, lA silicon 
51V 5W Zener 
5.6V, 400mW Zener 
11V, 400mW Zener 

Tr 
2N 3055, etc. 
BC 182, 107, 108, etc. 
BC 107 

92 -97 
90, 91 
98, 99 
100 
101, 102 

101, 102, 
103 
104 

105 

Mains transformer Osmabet OMT /5 
(modified). Osmabet Ltd., 46 Kenilworth 
Road, Edgware. 
2A fuse 
2 -pole mains switch 

E.h.t. generator 
R 

'4W 5% all but 232 (1/2W 5 %) and 
222 (preset) 

D 
IN 914, etc. 61, 62 
DA63 -66 can be either 1N2379 or 
IN2378 encap. silicon, or can be 
ITT selenium types K83/90D, 
K8/50 or K8/45. ITT Electronic Services, 
Edinburgh Way, Harlow. 

C 
1 .5kV poly. or paper 126, 1 

3kV disc ceramic 125, 
10% polyester 122, 

28, 
127 
123, 

129 

124, 121 

Tr 
BFY50 80 
BFY50 with h.sink 82, 83 

IC1 709 or 741 minus 8224 and C121 
L7 1.5mH, Rd, 100 100T 24g on LA4 
core. Uncritical 
T2 LA13 core P. 10T +10T 22g p.v.c. 

S. 900T 38g enam. 

C.r.t. circuit 
R 

1 /2W 5% 
1/4W 5% 260, 
2W 5% 
'/a W preset 
carbon variable 
WW variable 

263, 265, 266, 269, 274, 267 
261, 262, 271 

264 
272, 273 
268, 270 
275 

D 
IN914 
80V, 400mW Zener 
0A200, etc. 

C 
160V polyester 140,141 

80 
81 
82 

Tr 
BFX85, BF257 100 
L8 Twist coil 
C.r.t. Brimar D13- 47GH/26. Base B12F. 
Thorn -AEI Ltd, P.O. Box 17, Enfield 
Middlesex. 
Mumetal shield from Telcon Metals Ltd, 
Manor Royal, Crawley, Sussex. Hart 
Electronics, Ltd, Penylan Mill, Oswestry 
hold supplies of shields. 

Y output amplifier 
R 

'4W 5% 
YW solid carbon 
'/4W 10% 
2W 5% 
' /4W preset 

3, 6, 13, 14, ' 1 5 
4, 5, 7, 8, 9, 10 
1 

11, 12 
2, 16 

ferrite beads L1, L2 (Doram) 
L3, L4 12T 28g on Vain former with core 

C 
50V ceramic 1 -6 
airspaced trimmer 7 

Tr 
TIS 52, BSX20 2, 5, 6 
BC107, etc. 1 

2N 3866 with h.sink 3, 4 

Y preamplifier 
R 
' /4W 10% 20, 40 

1 /4W solid carbon 21, 49, 50 
'/4W 5% 25, 26, 29, 34, 27, 

31, 24, 35, 36, 37, 
39, 41, 42, 43, 45, 
47, 22 

'/2W 5% 33 
carbon preset 1/4W 28, 30, 32, 23, 46 
WW or carbon variable 38, 44 

C 
50V ceramic 
400V ceramic 
polyester 

10, 12-14, 16-18 
11 * 

15 

Tr 
MPF111, 112 or 105 matched 10, 15 
TIS 52, BSX20 11, 13 
BC 107 

D1, D2 
ICI 

S1 

Ls, L6 

RL, 

BAX13 (low capacitance) 
pA 733 (ITT Electronic Services) 

or LM 733C 
single -pole on /off 
ferrite beads (Doram) 
single -pole reed -relay -12V 

(Doram) 

Y attenuator 
R 

all Vi AN sub -miniature 1% selected 

C 
ceramic tubular trimmers 

30 -32, 34, 35, 37, 38, 
40, 41, 43, 44, 46, 47, 
49, 50, 53 

ceramic 10% 33, 36, 39, 42, 45, 48, 
51, 25 

A.C. x100 preamplifier and Y input 
R 

metal oxide 2% 
1/4W 5% 

51 -53 
59, 54, 55, 61, 

58, 57 
' /4W 10% solid carbon 60 
VaW preset 56 

C 
400V polyester 
Ceramic or silver mica 
6V elec. 
25V elec. 
160V polyester 

20 
21 
23, 24 
22 
25 
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alternative, which will be satisfactory 
but less reliable, are the selenium stick 
rectifiers specified in the parts list. 

The construction of the e.h.t. inverter 
is not critical with the exception of the 
high voltage components. These should 
be mounted with adequate insulation 
and spacing, remembering that the 
insulation breakdown voltage of air is 
about 10kV /cm. 

I found it convenient to make the 
circuit in a screened box measuring 
about 5 x 5 x 4in. The circuit should be 
screened to avoid interference with the 
rest of the oscilloscope. 

The inverter part of the circuit should 
be tested before the feedback loop is 
connected. Disconnect the base lead of 
Tr80 and C123 from R225 and connect to 
the slider of a 5kO potentiometer across 
the 18V supply. Connect a 470kO2 2W 

resistor between -1kV and earth, and 
monitor with a voltmeter. If possible 
connect an ammeter in the 12V supply 
line. Increase the voltage on Tr80 base. 
The output voltage should be smoothly 
adjustable from zero to -1.5kV. Do not 
exceed 1.5kV. Any jumps in voltage or 
flashovers should be investigated before 
connecting the feedback loop. If the 
frequency is too low, resulting in an 
annoying whistle, turns may be 
removed from the primary and secon- 
dary of T2, keeping the ratio constant. 
Do not try and lower the frequency by 
adding capacitance in the primary 
circuit as this usually results in parasitic 
oscillation. Finally reconnect Tr80 and 
C123 to R225 and set the -1kV rail to the 
correct voltage by adjusting R222. Check 
the + 3kV rail which should be between 
+ 2.5kV and + 3.5kV. 
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C.r.t. and blanking 
The twist coil, L8, is wound directly on 
the glass of the c.r.t. About 1500 turns of 
any convenient gauge wire are neces- 
sary, commencing the winding 9 centi- 
metres from the screen and finishing it 
less than 17.5cm from the screen. 
Flexible wire leads should be glued to 
the glass and brought out through the 
square hole in the Mumetal shield. 

Normal carbon potentiometers are 
used for R268 and R270, mounted directly 
on the front panel. No trouble has (yet) 
occurred with insulation breakdown, 
although it would be better to use the 
type with plastic spindles, mounted on 
an insulated bracket. The blanking 
amplifier is built on a small piece of 
Veroboard which is mounted near the 
tube base. 

When these circuits have been built, 

Tr 
MPF111, 112, 105 
BC107 etc. 
BC212 etc. 
S23-pole 3 -way (Doram) 
S32-pole 12 -way (Doram) 

X output amplifier 
R 

/4W 5% 

1/4W 10% 

5W 5% 
'' /4W preset 93, 90, 83 
carbon or WW variable 80 

20 
21 
22 

82, 86, 84, 88, 89, 91, 
92, 94 -97 

81, 85, 98, 102, 100, 
87 

99, 101 

D 
IN 914 10, 11, 16 -19 
.12V 400mW Zener 1 2 -15 

C 
polyester 60, 61 
ceramic 62, 64 
200V ceramic 65 
silver -mica 63 

Tr 
BC107, 108 etc. 30 
BC212, 213 31 -33 
BC107 34, 35 
BF257 with heat sink 36, 37 

(no substitutes) 
RL2single -pole, sub -min. reed relay -12V 

(Doram) 

Horizontal switching 
R 

1/4W 10% 110, 1 1 1, 1 1 7, 118 
1/4W5% 112, 114, 119 
1/2W 2% metal 

oxide 115, 116, 120, 22, 
121 

'/4W preset 113 

C 
400V ceramic 
polyester or ceramic 
compression trimmers 

70 
72 
71 

Tr 
MPF111 etc, matched 40, 41 

BC212, BC213 42 
D20, D2, IN914 
S42-pole; 6 -way rotary. Separate sections 
for S 4),) and S 4,b) 

SS 3 -pole, 3 -way rotary. 

Sweep generator 
R '/ /V 5% 134, 140, 161 

152 
1/4W preset 1 50 
WW variable 145, 160 (pref. 

10- turns) 
all other 1/4W 5% 

Tr 70 BC212 etc 

Trigger generator 
R 

1 62, WW or carbon variable 203 
1/4W preset 
all others '/4W 5% 

D 
IN914 30, 33, 34, 36, 37, 

39, 40 
400mW Zener 
BAX 13 32 
0A200,IN914 38 

31, 35, 41 

S6 1 -pole on /off 
Si push- button, momentary 
90V neon 

C 
1 60V polyester or 

ceramic 
polyester or ceramic 
1% silver mica 

Tr 
BC107 

83, 84, 87, 81 
80,82,86 
85 

50 -53, 55, 57, 
58, 60, 61 

MPF111, etc. 54 
BFY50 (heatsink) 56 
C407 59 

Sweep timing switch 
R 

metal oxide 
5% '/4W 

173 -182 
170 -172, 183, 188, 

185, 186 
1/4W preset 187 
WW or carbon 

variable 184 

C 
Compression 

trimmer 98, 100, 102, 104 
1% silver mica 96, 97, 99, 101, 

103, 105 
1% polyester 94, 95 
5% polyester 90 -93 
10% polyester 106 
Se 4- section, 4 -pole, 23- (or 24) -way. 
Diamond H Controls Ltd, Vulcan Road 
North, Norwich. 

206, 207 

C 
ceramic 110, 111, 113 -115, 

117 -120 
25V elec. 112 
10% polyester 116 
D50 4.7mA tunnel diode (sub -min.) Type 
IN3717. J. Birkett, 25 The Strait, Lincoln. 
D51 HP 2811 Schottky barrier from 
Hewlett- Packard Ltd diode or BAX13. 

Tr 
MPF111 etc. 71, 74 
TIS52, BSX20 72, 73 
MPS3640, 2N4126, BCY70 75 
S9 2 -pole, 6 -way 
S102-pole, 2 -way 
L7 30T 28g on ' /4in former. No core. 
T, Ferrite bead. Pri. 2T, sec. 4 turns 34g. 

Calibrator 
R 
metal oxide 1% ' /4W 
'/4W 5% 

250 -257 
240, 246, 

245, 247 
metal oxide 2 %' 242, 243, 

249 
' /4W high -quality preset 241, 244 
' /4W 10 -turn preset 248 

D 
IN914 
5.6V 400mW Zener 

71, 73, 74 

C 
5% polyester 130,131 

Tr 
BC182 etc. 90 -92 

70, 72 

Errata 
A resistor, designated C,6, 0.01 pF, 50V 
ceramic, should be connected from Tr75 
drain to zero volts. 
The resistor between Tr2t emitter and Tr22 
collector is R81 (47k05%, '/4W). 

The resistor on Tr36 base is R 102 and is 

1000, ' /4W, 10 %. 
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one should be able to obtain a focused 
spot on the screen. The X and Y plates 
may be left unconnected, but the input 
to the blanking amplifier, point A, 
should be connected to + 18V. Take 
great care not to burn the phosphor as a 
single spot may be made very bright. 
R267 may be adjusted if the focus control 
does not have sufficient range. 

Y amplifier 
Both the Y output amplifier and the Y 
preamplifier must be built on double - 
sided printed circuit boards, with the 
upper copper side used as a ground 
plane. Instability is almost certain to 
occur if any other method of construc- 
tion is used. The output amplifier is built 
on a board measuring 3in x 4'hin, and 
the preamplifier on one measuring 
3'/2inx4in. All earth connexions are, 
made to the ground plane, and this 
facilitates board layout. 

With reference to the preamplifier 
board, he ground plane should be 
extended under IC1 to provide screening 
between its input and output leads. The 
reed relay RL1 is mounted under the 
board as close as possible to R96 and pin 
9 of IC1. The components associated 
with the shift controls R38 and R44 are 
mounted on the two controls, but apart 
from these all the components are 
mounted on the board. 

The connexions to the plug -in Y 
preamplifier from the main unit are 
made via a plug and socket. An 8 -way 
Jones connector was used in the 
prototype but proved to have too great 
a stray capacitance to be used for the 
two signal leads. These were therefore 
made via sub -min. Harwin plugs. These 
plugs and sockets were not suitable for 
chassis mounting so it is not possible to 
remove the plug -in unit without taking 
the case off the main unit. This 
undesirable situation can be avoided by 
using a more modern plug and socket, 
similar to that used in commercial 
instruments. Unfortunately I cannot 
specify a particular type, as I have not 
yet modified the prototype. 

The x 100 a.c. preamplifier is built on a 
small piece of Veroboard, and is mount- 
ed near S1 and the input socket. It 

Fig. 21. Frequency /amplitude response 
of the Y amplifier. The effect of using 
the higher gain of the input amplifier is 
evident. 

+6 

3 

o 
dB 

3 

6 

9 
i 

connections 

0 -2.5V 

Fig. 20. Testing the tunnel diode, D50 in 
Fig. 9 (shown incorrectly as a Zener 
diode). 

should be screened from the main 
board. The input connector should be a 
50Q BNC type. 

The attenuator has turned out to be 
the least successful of all the sections 
that make up the Y amplifier. From 
about the 5V /cm to the 50V /cm posi- 
tions the attenuator degrades the pulse 
shape at high frequencies (see photo- 
graphs). This is thought to be due to 
inductive effects in the large capacitors 
that shunt the lower arms of the 
resistive dividers (C45, C48, C51, C54). The 
cure is probably to reduce the shunting 
time constant in these sections, i.e. to 
make C44, C47, C50 and C53 smaller, 
perhaps about 3pF each. C45, etc, may 
then be made smaller as well, raising the 
frequency of any resonance effects to 
outside the passband. In any event, 
all the components including the 
resistors should be as small as 
possible. The method of construc- 
tion used is as follows: A piece of 
double sided printed circuit board 
about 3in square is mounted 
between the two wafers of S3, com- 
pletely screening one from the 
other The components are mounted as 
near the switch as possible, with all 
earth connexions going to the copper 
board; the resistor and trimmer joining 
the 2 poles in each wafer, C35 and R64 for 
example, pass through holes in the 
screen. The side nearer to the front 
panel should be the input side of the 
attenuator. Thick wire should be used 
to interconnect the earth connexion on 
the input socket, the attenuator screen, 
and the main board earth plane. 

X1 
o 

Xio 

rise time X, = Ins 
" X10= 2Ons 

io 
FREQUENCY ( MHz) 

80 
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The complete setting up procedure 
for the Y amplifier will now be given, 
although it is not possible to make some 
of the adjustments until the timebase is 
working. 

Switch to 100mV /cm, gain x 1, d.c. 
coupled, and short the input. Set 
the shift controls to their centre posi- 
tions, R28 to its mid position, and 
adjust R32 to centralize the spot. Set 
the voltage at Tr1 emitter (Fig. 1) to 
exactly + 14V with R2. Set the voltage at 
pin 1 of IC1 to 7.5V with R23 (Fig. 2), 
keeping the spot central. Check that the 
voltage at pin 2 is also 7.5V. Now apply a 
suitable input voltage and adjust R30 for 
a sensitivity of exactly 100mV /cm. 
Switch the gain to x 10 and adjust R46 for 
a sensitivity of 10mV /cm. Finally 
switch to ACX100 and adjust R56 (Fig. 3) 
for a sensitivity of 100µV /cm. 

The high frequency adjustments can 
only be made using a pulse generator 
with a rise time of less than 5ns. This 
should be terminated at the input 
socket with the correct lead. Display a 
square wave at about 5MHz. Set C7 (Fig. 
1) to minimum capacitance and R16 to 
maximum resistance. Adjust L3 and L4 
for an optimum pulse shape without 
overshoot, keeping the two inductors at 
the same value. Now C7 and R16 can be 
adjusted to decrease the rise time as 
much as possible. The photograph 
shows that I managed to achieve. These 
adjustments should be made at the 
100mV /cm gain setting. 

The attenuator is adjusted in the 
usual way with a 1kHz square wave. 
The input capacitance can be standar- 
dized using either a capacitance meter, 
or a + 10 probe. 

Sweep generator, triggering and X 
amplifier 
It may be difficult to obtain the 24 -way . 

switch for the timebase speed selector. 
A possible supplier has been given in the 
parts list, or the surplus shops may be, 
tried. An alternative circuit uses a 
9 -pole 4 -way switch to select the 
decades, and a 3 -pole 3 -way switch to 
provide multipliers of x 1, x 2 and x 5. 
This arrangement will work equally 
well, but is less convenient to use. 

The diode recommended for D51 in 
Fig. 9 is a Schottky barrier diode, as the 
combined low forward voltage and very 
high speed provides an optimum sup- 
pression of the unwanted positive 
pulses on the secondary of T1. A gold 
bonded germanium diode or a high 
speed silicon diode may be substituted. 
The effect of inadequate suppression of 
the positive pulses is that the ramp is 
ended by the trigger pulses, resulting in 
a slightly shorter sweep length. The 
effect is obvious when the fine speed 
control is rotated, as the right hand end 
of the trace will move in discrete steps. 

The tunnel diode, D50, may be any 
component with a 4.7mA peak current. 
The faster switching sub -miniature 
axial package is preferred. 

Tunnel diodes may be tested using 
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Fig. 22 (a) shows the amplifier 
transient response. 5MHz square wave 
with generator rise time of 5ns. Y 
amplifier sensitivity 100m V /cm. Time 
scale 50ns /cm. Settings at (b) are as at 
(a) but with sensitivity of Y amplifier 
5V /cm. Note the waveform 
degradation caused by the attenuator. 

The same waveform is shown at (c) but 
Y amplifier sensitivity 10mV /cm. 

A 100MHz sine wave is shown at (d). Y 

amplifier 100mV /cm, time scale 
lOns /cm. Note that the non -linearity is 
caused by the X amplifier when used 

with x5 expansion. Also note that 
stable displays can be obtained well 
beyond the Y amplifier bandwidth. 

Photograph (e) shows the time base 
waveform at a speed of 5Ons /cm, 
displayed on Tektronix oscilloscope. 
This is the waveform at point D (Fig. 7). 

The photograph at (f) shows the 
waveform at the base of Tri (Fig. 7) 
when the timebase is being triggered 
by a 1MHz waveform. The timebase 
speed is 500ns /cm, and the waveform 
shows the sharp negative trigger 
pulses, and the well suppressed positive 
pulses (see text). 
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the circuit of Fig. 20. As the current is 
varied the voltage will switch between 
about 200mV and 700mV. Take care not 
to let the current exceed about 10mA 
and also do not overheat the diode when 
soldering. Tunnel diodes are very easily 
destroyed. 

The sweep generator may be built on 
veroboard as the layout is not critical. 
The trigger circuit, Fig. 9, is built on a 
small printed circuit board which is 
mounted on the sweep generator board 
and at right angles to it. This is to ensure 
that the leads to both primary and 
secondary of T, are short. The X 

amplifier, Fig. 5, is once again built on a 

double sided p.c. board with a ground 
plane, as the first few versions, built on 
Veroboard, showed instability. 

The adjustment and calibration of the 
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X amplifier and time base circuits can 
only be finally completed when the 
circuits in Fig. 6 have been built. 

Switch S5 (Fig. 6) to 'X AMP' and S4 
(Fig. 6) to 100mV /cm. Short the exter- 
nal X input. Adjust the X shift to 
centralize the spot and set the mean X 
plate voltage to +50V with R83 (Fig.. 5). 
Now switch back to 'TB x l' and display 
an input at about 1kHz. Adjust the fine 
speed control until 1 cycle of the 1kHz 
waveform occupies 1cm on the X axis. 
Now switch back to 'TB x l' and display 
(Fig. 5) for an expansion of exactly 5. 
Switch back to 'X AMP', apply an input, 
and adjust the sensitivity of the X 
amplifier to 100mV /cm with R93 (Fig. 5). 
The sweep length may now be set to a 
suitable value with R160 (Fig. 7). I 
suggest 10.5cm. R1R7 (Fig. 8), the 
sweep speed calibration, should be 
adjusted on the lms /cm range, with 
R184 in the 'calibrated' position. The 
trimmers on the speed selector switch 
can now be adjusted until all the 
timebase ranges are accurate. It should 
be possible to obtain an accuracy of 
±2% over all the sweep speeds if the 
timing components have been selected 
to 1%tolerance. R113 (Fig. 6) is set so that 
the undeflected spot is in the centre of 
the screen when 55 is switch from 'TB' 
to 'X AMP'. R160 (Fig. 7) is adjusted so 
that the single sweep facility works 
correctly. If it is set to too low a value, 
the sweep will free run in the 'single 
sweep' position of S6; if it is set to too 
high a value, S7 will be unable to reset 
the sweep. 

The trigger generator must now be 
set up. Apply a noise free 1kHz sine 
wave with an amplitude of about 4cm 
on the screen. Set S9 (Fig. 9) to 'AC' and 
adjust the trigger level control for a 
triggered sweep. Back off the stability 
control as far as possible without losing 
the display. A stable single display 
should now be obtained, without any 
multi -triggering. Adjust R207 until mul- 
ti- triggering just does not occur, and 
check over the entire range of the 
trigger level control. Now reduce the 
amplitude of the input signal, contin- 
uously adjusting the level control, until 
the minimum signal that will generate a 
trigger has been obtained. This should 
be less than 0.3cm peak -to -peak. The 
adjustment of R207 is à compromise 
between avoidance of multi- triggering 
and trigger sensitivity. 

R206 is adjusted so that triggering 
occurs at the same position on the 
waveform when the slope switch S10 is 
changed over. The adjustment should 
be made initially on a large amplitude 
waveform and then checked for smaller 
and smaller amplitudes until the 
minimum is reached. The adjustment of 
R206 and R207 will interact slightly. 

With the exception of the X atten- 
tuator compensation, this completes the 
adjustment and calibration of the 
timebase circuits. 

Note. C63 (Fig. 5) can be adjusted if 
the high frequency compensation of the 
X amplifier is incorrect. This can be 

checked by examining the retrace 
waveform of the sweep on the 50ns /cm 
range (disconnect the retrace blanking). 

There should be no overshoot of the 
flyback and the flyback time should be 
as short as possible. A photograph of the 
5Ons /cm' sweep waveform (as seen on 
another oscilloscope, and measured at 
point D (Fig. 7)) is provided for refer- 
ence. Do not try and examine the 
waveform at the collectors of Tr36 and 
Tr37 (Fig. 5) using another oscilloscope 
as any extra capacitance here will affect 
the adjustment of C63. 

Amplitude calibrator Fig. 13 
The easiest way of setting up this circuit 
is as follows: Short the base of Tr91 to 
earth to inhibit the operation of the 
astable. Now measure the voltage at the 
1V terminal using a digital voltmeter of 
0.1% accuracy, and adjust R248 for 1V 
d.c. Check the other outputs and if 
necessary readjust R24s until all outputs 
are within ± 1%. Remove the short on 
Tr91 and connect a frequency meter to 
the 5V output, leaving the digital 
voltmeter connected to the 1 V output. 
Now adjust R241 and R244 until the 
frequency is 1kHz, and the digital 
voltmeter reads 0.5V. This ensures that 
the mark -space ratio is exactly 0.5. 

VAT rates - details 

The following list of components details 
certain items on which specific agree- 
ment has been reached between HM 
Customs & Excise and the Electronic 
Components Board, and is extracted 
verbatim from a recent press release. 

"The Electronic Components Board and Customs 
and Excise have agreed upon the following 
recommendations to traders: 

1. Product categories to be charged at 25 per cent 
VAT 
(a) TV cathode ray tubes. 
(b) TV tuners including tuners featuring touch 

button controls and /or remote control units. 
(e) TV delay lines. 
(d) TV, radio and audio loudspeakers (except 

loudspeakers suitable only for public address 
purposes). 

(e) TV and radio wound assemblies (deflection 
coils, colour correction coils, line output 
transformers, switched mode inductors, wound 
aerial rods, r.f. and i.f. wound assemblies). 

(f) All receiving valves for domestic use. 
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(g) All voltage multipliers for domestic use 
( tripiers, etc). 

(h) Modules for domestic appliances. 
(i) Consumer modules for TV, radio and audio 

equipment. 
(j) Linear integrated circuits suitable for use in TV, 

radio and audio equipment. 
(k) Discrete semiconductors: 

i) Transistors, triacs and thyristors, plastic 
encapsulated and less than 3 amps rating. 

ii) Power transistors for TV deflection 
applications. 

iii) All plastic diodes of less than 1 amp rating, 
excepting 2(0. 

iv) All zener diodes of power rating less than 3 
watts. 

v) Rectifiers of a kind suitable for use in low 
voltage battery charger equipment having a 
current rating of less than 5 amps. 

(I) Capacitors (excluding those types indicated in 
2(m).) 

(m) Resistors (excluding those types indicated in 
2(n).) 

(n) Switches having a rating of less than 5 amps 
and user controls (variable resistors, etc) of less 
than 2 watts max. dissipation of a kind suitable 
for use in TV, radio and audio equipment. 

2. Product categories to be charged at 8 per cent 
VAT 
(a) Professional assemblies. 
(b) Storage systems. 
(c) Matrix stacks. 
(d) Industrial assemblies (norbit logic elements, 

etc). 
(e) Automobile assemblies (excluding those 

products used for in -car entertainment equip- 
ment - radio, stereo, etc). 

(f) Microwave products (tube, solid state or 
passive networks). 

(g) Professional deflection assemblies. 
(h) All professional tubes. 
(i) Infra red devices. 
(j) Integrated circuits (excluding items indicated in 

1(j).) 
(k) Ferrites and wound ferrites (excluding items 

indicated in 1(e).) 
(I) All discrete semiconductors (excluding those 

items indicated in 1(k).) 
(m) Capacitors: 

i) Paper capacitors of greater than 0.5 micro - 
farad and /or metal cased. 

ü) Sintered tantalum capacitors of greater than 
300 microfarad and /or metal cased. 

iii) Film capacitors meeting IEC specification 
68.2 or equivalent (21 day humidity rating) 
and /or metal cased. 

iv) Electrolytic capacitors meeting IEC specifi- 
cation 103 Type I - 85 °C or equivalent 

specification or operating in excess of 200V 
a.c., 

v) Mica capacitors. 
vi) Vacuum and pressure gas capacitors. 

(n) Resistors: 
i) Metal film with a stability better than 1 per 

cent over 1000 hours. 
ii) Wirewound resistors (except main ballast 

resistors of a kind suitable for use in TV, 
radio or audio equipment). 

(i) Edge connectors and connectors for more than 
8 ways. 

(p) Electro mechanical components - excluding 
switches having a rating of less than 5 amps 
and users controls (variable resistors, etc) of 
less than 2 watts max. dissipation of a kind 
suitable for use in TV, radio and audio 
equipment. 

(q) Magnets. 
(r) Printed circuits for the assemblies described in 

items 2(a), 2(d) and 2(e). 
It is recognised that there may be some individual 
products to which the application of these 
definitions is not entirely straightforward. If a firm 
finds one of its products is described above as 
chargeable at 25% but, in its view, the product is not 
suitable for use as a part of goods within the Higher 
Rate Schedule, it may report the facts to the 
Electronic Components Board which will if 
necessary take the matter up with Customs and 
Excise, when an individual ruling will be given. The 
recommendations above will, in any case, be kept 
under review in the light of experience." 
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Electronic circuit calculations 
simplified 
3 - Capacitive circuits 

by S. W. Amos, B.Sc., M.I.E.E. 

Parts 1 and 2 of this series were devoted 
to calculations of resistance values. This 
article is concerned with calculations of 
capacitance values and shows that 
these are similar in many instances to 
those of resistance: indeed many of the 
formulae are identical. 

Tuning circuit. Fig. 1 shows a form of 
tuning circuit commonly used in the 
oscillator section of medium- and 
long -wave receivers. It is of interest 
because it contains an example of two 
capacitors in parallel (the variable 
tuning capacitor C1 with the preset 
trimming capacitor C2) and of capaci- 
tors in series (the padding capacitor C3 

with the C1C2 combination). 
Suppose we wish to know the value of 

the effective tuning capacitance (i.e. the 
capacitance across the inductor L) 
when the tuning capacitor C1 is at its 
maximum and minimum values. We will 
assume that C1 has a maximum capaci- 
tance of 500pF and a minimum of 25pF, 
that C2 has a maximum capacitance of 
50pF and that C3 is 630pF. 

We will begin by calculating the 
parallel capacitance of C1 and C2. The 
effective capacitance Ceff of two capa- 
citors C1 and C2 connected in parallel 
(Fig. 2) is the arithmetic sum of the 
individual capacitance values thus: 

Ceff = C1 + C2 

(This rule also applies to resistors 
connected in series). When both capa- 
citors are at their maximum C1 = 500pF 
and C2 = 50pF, making the total capaci- 
tance 550pF. C1 is 25pF at its minimum 
and if C2 is still 50pF, the total capaci- 
tance is 75pF. Thus the effect of C2 is to 
treble the minimum value of C1 but to 
add only 10% to the maximum. The 
effect on the maximum value of C1 is an 
illustration of a general rule that when a 
large capacitor is connected in parallel 
with a small one, the effective capaci- 
tance is slightly greater than the larger. 
Since the trimmer contributes two - 
thirds of the effective minimum of C1 

but hardly affects the maximum it 
follows that the trimmer has a marked 
effect on the tuning at the high -fre- 
quency end of the band but has 
negligible effect on the tuning at the 

other end. Trimmer capacitors should 
therefore be adjusted at the high -fre- 
quency end of the band. 

Let us now consider the effect of the 
series capacitor C3. In general the 
effective capacitance Ceff of two capa- 
citors C3 and C4 connected in series (Fig. 
3) is given by the expression: 

C3C4 
C eff C3+ C4 

product of individual 
capacitances 

sum of individual 
capacitances 

(This expression also applies to resistors 
in parallel). In our numerical example 
C3 is 630pF and C4 consists of C1 and C2 
in parallel and we know that C4 has a 
maximum value of 550pF and a mini- 
mum of 75pF. When C1 is at maximum 
we have: 

C3C4 630 x 550 
Ceff C3+C4 630+550pF 

=294pF 

When C1 is at minimum: 

C3C4 75 x 630 
cuff = 

75 +630pF 

=67pF 

The padder has thus nearly halved the 
effective maximum tuning capacitance 
but has reduced the minimum by about 
10%. The effect on the minimum value is 
an example of a general rule that when a 
large capacitor is connected in series 
with a small one, the effective capaci- 
tance is slightly less than the smaller. 
Since the padder reduces the maximum 
capacitance considerably but hardly 
affects the minimum, it follows that it 
has a great effect on the tuning at the 
low- frequency end of the band but has 
negligible effect at the other end. The 
value of the padder should therefore be 
chosen to give the required tuning 
range at the low- frequency end of the 
band. 

The ratio of maximum to minimum 
capacitance across L is 294 to 67pF i.e. 

Fig. 1. Tuning circuit providing 
examples of capacitors connected in 
parallel and in series. 

i 

TT 
Fig. 2. Two capacitors connected in 
parallel. 

1C3 

I C4 

Fig. 3. Two capacitors connected in 
series. 

4.38 : 1. This is a useful ratio to know 
because from it we can easily calculate 
the tuning range of the receiver. The 
ratio of maximum to minimum fre- 
quency (or maximum to minimum 
wavelength) of an LC circuit is equal to 
the square root of the capacitance ratio 
- in our example 2.1 : 1 approximately. 
The frequency range could therefore be 
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from 1MHz to 2.1MHz which, for an 
intermediate frequency of 465kHz, 
corresponds to a tuning range of 
535kHz to 1.635MHz, the medium 
waveband. 

The rules quoted in Part 2 for 
calculating the effective value of two 
resistors connected in parallel apply 
equally to two capacitors connected in 
series. For example to calculate the 
capacitance C1 needed to be connected 
in series with a given capacitance C2 to 
give a required capacitance Ceff we can 
use the expression: 

C -Ceff 
t '2 Ceff 

product of original and 
effective capacitances 

difference of original and 
effective capacitances 

For example the series capacitance 
required to reduce 820pF to 330pF is 
given by 

product 820 x 330 C1 
difference 820 330 

=550pF approximately. 

If two equal capacitors are connected 
in series, the effective capacitance is 
half that of each capacitor. If we 
connect in series with a capacitor 
another of double its value, the effective 
capacitance of the combination is 
two -thirds that of the original capacitor. 
In general if we connect in series with a 
capacitor another of n times its capaci- 
tance, the effective capacitance of the 
combination is n /(n+ 1) that of the 
original. 

If we express the reduction in capaci- 
tance as a percentage we can use a rule 
similar to that for resistors in parallel, 
e.g. to reduce the effective capacitance 
by 1% the series capacitor should have 
100 times the capacitance of the original 
and for a 5% reduction the series 
component should be approximately 20 
times the original. In general the series 
capacitance for a p% reduction in 
capacitance should be (100 p) /p times 
the original which, for small percen- 
tages, is approximately 100 /p as in the 
two numerical examples quoted above. 

As a numerical example suppose a 
medium -wave receiver is found to have 
a waverange extending to 500kHz and 
that the minimum frequency is required 
to be 520kHz. The correction could, of 
course, be achieved by adjustment of 
the inductance followed by a trimmer 
adjustment at the high- frequency end 
of the band. Suppose, however, that the 
inductor must not be altered and that 
the correction must be achieved by 
connecting a capacitor in series with the 
tuning capacitor. Such a capacitor will 
not significantly affect the tuning at the 
high- frequency end as already 
explained. What value of series capaci- 
tance is required? The frequency cor- 
rection is approximately 4% and this 
requires a capacitance correction of 

Fig. 4. Long -wave signal- frequency 
tuning circuit. 

Fig. 5. Bandspread short-wave oscil- 
lator tuning circuit. 

vin 

Fig. 6. Capacitive voltage divider. 

Fig. 7. Use of a capacitive divider to 
feed a bipolar transistor in an i.f. 
amplifier. 

double this, i.e. 8 % *. From the rule just 
quoted the series capacitor should be 
(100 -8)/8, i.e. 11.5 times the maximum 

* Small alterations in capacitance are best 
expressed as percentages and for small 
percentages the resulting frequency change 
is half that of the capacitance change, e.g. a 
4% change in capacitance gives a 2% change 
in resonance frequency. Large alterations in 
capacitance are best expressed as the ratio of 
the maximum to the minimum capacitance 
and here the resulting ratio of maximum to 
minimum resonance frequency is the square 
root of the capacitance ratio, e.g. a 9 : 1 

capacitance ratio gives a 3 : 1 resonance 
frequency ratio. 
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tuning capacitance. If the tuning capa- 
citance has a maximum value of 350pF, 
the required series capacitor is 
11.5 x 350pF which is approximately 
4000pF. 

Long -wave signal- frequency tuning 
circuit. As a numerical example 
consider the long -wave signal -fre- 
quency tuning circuit illustrated in Fig. 
4. It is required to tune over the range 
800 to 2,000 metres (150 to 375 kHz) and 
the tuning capacitor C1 has a maximum 
capacitance of 350pF. What should be 
the capacitance of the trimmer C2? 

The ratio of maximum to minimum 
frequency is 375 to 150, i.e. 2.5 : 1. The 
ratio of maximum to minimum effective 
capacitance must hence be 2.52 : 1 that is 
6.25 : 1. If we neglect the minimum 
capacitance of C1 and take C2 as the 
minimum capacitance of the circuit, the 
maximum capacitance is (C1 + C2) and 
we have the simple relationship 

C1 +C2= ó.25C2 

which gives C2 as 67pF approximately. 
The minimum capacitance of C1 will, of 
course, contribute something towards 
this and C2 could well be made a preset 
component of 70pF maximum capaci- 
tance which can be adjusted to reson- 
ance at 375kHz with C1 at minimum. 

Bandspread short -wave oscillator tun- 
ing circuit. Sometimes it is required to 
limit the tuning of a receiver to a small 
frequency range. For example it may be 
desired to cover the 49 -metre band (5.95 
to 6.2 MHz) in one sweep of the tuning 
capacitor. Such bandspread tuning 
greatly eases the difficulty of accurately 
tuning short -wave signals. The tuning is 
determined by the oscillator section of 
the receiver and for the standard 
intermediate frequency of 465kHz its 
frequency range is from 6.415 to 6.665 
MHz. The centre frequency is 6.54MHz 
and the total tuning range (250kHz) is 
3.8% of this. The total effective change 
in tuning capacitance must therefore be 
double this, i.e. 7.6% of the average 
(midband) capacitance. If we decide 
that the midband capacitance shall be 
50pF, then the effective capacitance 
range must be from 48.1 to 51.9pF. The 
problem is to devise a tuning system to 
give such a range. 

The required change in capacitance 
(3.8pF) could possibly be obtained from 
a small variable capacitor but a more 
general solution is to use a series 
combination of a fixed capacitor (C3 in 
Fig. 5) and a variable capacitor C1, the 
balance of fixed capacitance being 
provided by a parallel capacitor C2. 
Suppose we choose for C1 a capacitor 
with a maximum capacitance of 10pF 
and a minimum of 2pF. What value of C3 
will give a 3.8pF change in capacitance 
as C1 is swung from minimum to 
maximum? To obtain an approximate 
answer we can assume that C3 will be 
large compared with the minimum 
value of C1 so that the effective 
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Fig. 8. Shunt capacitance 
aerial- coupling circuit. 

Fig. 9. The previous diagram when 
the aerial is replaced by an equiva- 
lent generator. 

Fig. 10. The previous diagram sim- 
plified by the omission of K,. 

minimum capacitance of the combina- 
tion is also 2pF. (In fact the minimum 
capacitance will necessarily be slightly 
less than 2pF so that the frequency 
coverage will be slightly greater than 
calculated.) The maximum capacitance 
of the combination is required to be 
5.8pF and this enables us to calculate C3 

immediately from the relationship: 

product of original and 
effective capacitance 

= C3 difference of original and 
effective capacitance 

- lOx5.8 
10 - 5.8 p 

=14pF 

Finally we must determine the value of 
C2. The midband capacitance of the 

C,C3 combination is approximately 4pF 
and to give a total midband capacitance 
of 50pF, as assumed initially, C2 must be 
46pF. To allow for stray capacitance, 
including the self- capacitance of the 
tuning inductor, it would be wise to 
make C2 preset and to adjust it to give 
the required frequency range as C, is 
varied. 

Capacitance divider. Two capacitors in 
series can be used as a voltage divider in 
much the same way as two resistors in 
series. The relationship between v;,, and 
vout (Fig. 6) is given by: 

vous CI 
v;o C, + C2 

(This should be compared with the 
corresponding expression R2 /(R, + R2) 
for the resistive potential divider.) 

An example of an application of a 
capacitive divider is illustrated in Fig. 7. 
It is normal practice to derive the input 
signal for a bipolar transistor i.f. 
amplifying stage from a tapping (in- 
ductive or capacitive) on the preceding 
i.f. transformer. There are two main 
reasons for the use of such a tapping: 
(a) it enables the effective damping of 
the tuned circuit by the transistor input 
resistance to be adjusted to obtain a 
desired Q value and hence the required 
shape of i.f. passband response. 
(b) it limits the voltage gain of the 
transistor and this may be necessary to 
ensure stability particularly if no 
neutralisation or unilateralisation is 
used. 

As a numerical example suppose that 
these design considerations dictate a 
capacitive divider step -down ratio of 
8 : 1 and that the effective tuning 
capacitance should be 200pF What 
capacitor values should be used? To 
obtain the required effective tuning 
capacitance we have the relationship: 

C, CZ =200pF 
C, +C2 

From the voltage step -down require- 
ment: 

C, 1 

C,+ CZ 8 

Division of the first equation by the 
second gives us immediately that 

C2 =1600pF 

It is then probably quicker to obtain the 
value of C, by the product /difference 
relationship thus: 

product of original and 
effective capacitances 

C' difference of original and 
effective capacitances 

1600 x 200 

1600 - 200 p 

=230pF approximately. 

Shunt -capacitance aerial- coupling cir- 
cuit. A less- obvious application of a 
capacitive divider occurs in the shunt - 
capacitance aerial -coupling circuit 
illustrated in Fig. 8. This is a very simple 
method of coupling an external aerial to 
a tuning circuit and is useful when the 
aerial is at some distance from the 
receiver and is coupled to it by a coaxial 
cable: the capacitance of the cable 
simply adds to the value of the coupling 
capacitance C2. 

To analyse the performance of this 
circuit we must replace the aerial by an 
equivalent generator, and for a vertical 
rod or wire likely to be used for 
medium -wave or long -wave reception 
the equivalent generator need consist 
simply of a voltage source in series with 
a resistance R, and a capacitance C, as 
shown in Fig.9.R, is commonly around 
40 ohms which is negligible compared 
with the reactance of C, and it is 
therefore permissible to omit R, leaving 
the circuit in the form shown in Fig. 10. 
The circuit now consists of a capacitive 
potential divider C1 C2 and its voltage 
output is magnified Q times by the 
resonant circuit LC3. Thus we can say 
immediately that the voltage gain from 
the voltage induced in the aerial to that 
developed across C3 is given by: 

voltage gain of shunt -capacit- QC, 

ance aerial -coupling circuit C, + C2 

Normally C, is small compared with C2 

and this can thus be simplified to: 

voltage gain of shunt-capacit- QC, 

ance aerial -coupling circuit C2 

This expression contains no term in 
frequency nor does it include C3, this 
illustrating a good feature of the 
aerial -coupling circuit, namely that the 
voltage gain is independent of fre- 
quency. The value of the gain depends 
on Q and C, (which are fixed) and on C2 
which should be small to give high gain. 
Unfortunately there is a lower limit to 
the value of C2 which can be used as 
illustrated in the following numerical 
example. 

Suppose it is desired to cover the 
medium waveband (525 to 1605 kHz) 
and that C3 has a maximum capacitance 
of 350pF and a minimum of 20pF. As 
shown earlier in this article C2 has little 
effect on the minimum effective tuning 
capacitance but it does reduce the 
maximum and this reduction deter- 
mines the minimum acceptable value of 
C2. The ratio of maximum to minimum 
frequency in the medium waveband is 
3.05 : 1 and thus the maximum to 
minimum effective tuning capacitance 
ratio must be 3.052 1, i.e. 9.35 : 1. Let the 
total minimum capacitance be 35pF 
(this includes an allowance of 15pF for 
the trimmer). Then the maximum 
effective capacitance should be 9.35 x 
35, i.e. 327pF. The maximum capaci- 
tance of C3 is in fact 365pF (i.e. 350pF 
plus 15pF for the trimmer). From these 
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two figures we can calculate the value 
of C2 from the expression: 

c2= difference of original and 
effective capacitances 

product of original and 
effective capacitances 

365 x 327 

365 - 327 

= 3140pF 

If we take the aerial capacitance as 
200pF and the Q value of the tuning 
inductor as 100, the voltage gain is given 
by: 

voltage gain = QC' 
C2 

100 x 200 

3140 

= 6.4 approximately. 

This is a low value but it is constant over 
the band: moreover there is very little 
damping of the tuned circuit LC3. 

Series- capacitance aerial- coupling cir- 
cuit. Another aerial- coupling circuit 
which can similarly be treated as an 
example of a capacitive divider is the 
series- capacitance circuit shown in Fig. 
11. As before we can replace the aerial 
by a series RC circuit and the resistance 
can be neglected leaving the equivalent 
circuit in the form shown in Fig. 12. As 
we shall see C4 is in practice only a few 
pF, small compared with the aerial 
capacitance CI. The effective 
capacitance of C1 and C4 in series is thus 
nearly equal to C4, and C1 can thus be 
omitted. The circuit then reduces to the 
simple form shown in Fig. 13. In this C4 
and C3 form a capacitive divider, the 
output of which is magnified Q times by 
the tuned circuit LC3. Thus the voltage 
gain, from voltage induced in the aerial 
to the voltage developed across C3 is 
given by: 

voltage gain of series -capacit- QC4 

ance aerial -coupling circuit C3 + C4 

Normally C4 is small compared with C3 

and this can thus be simplified to: 

voltage gain of series -capacit -_ QC4 

ance aerial- coupling circuit C3 

Now Q is fixed for a given tuning 
inductor. C4 is also fixed and its value 
can be determined as shown below. C3 is 
the tuning capacitor and its capacitance 
varies over a ratio of more than 9 : 1 to 
span the medium waveband. It follows 
that the voltage gain of the aerial -cou- 
pling circuit similarly varies over a 
range of more than 9 : 1, being a 
maximum at the high- frequency end 
where C3 is a minimum. Another . 

important point is that C4 is in parallel 
with C3 and its value is therefore limited 
if, for example, the full extent of the 

Fig. 11. Series -capacitance aerial 
coupling circuit. 

Fig. 12. Series- capacitance aerial - 
coupling circuit with the aerial 
replaced by an equivalent generator. 

Fig. 13. As explained in the text, Ci 
can be omitted, leaving the equiva- 
lent circuit for series- capacitance 
aerial coupling in this form. 

medium waveband is to be covered. 
As a numerical example consider the 

medium waveband (525 to 1605 kHz). As 
already shown this requires a variation 
in effective tuning capacitance of 9.35:1. 
If the tuning capacitor has a maxi- 
mum capacitance of 350pF and a 
minimum of 20pF, then the maximum 
capacitance which can be placed in 
parallel with the tuning capacitor, while 
still permitting the whole of the wave- 
band to be covered, is given by C in the 
equation: 

9.35(C+ 20) = C+ 350 

which gives 

C = 20pF approximately. 

Thus the trimmer and aerial coupling 
capacitor (effectively in parallel) must 
not exceed 20pF. An allowance of, say, 
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10pF must be made for the trimmer to 
allow alignment of the tuned circuit 
with others in the receiver and thus C4 is 
limited to a maximum of about 10pF. 

To estimate the value of voltage gain 
obtainable suppose the Q of the induc- 
tor is 100. If C4 is 10pF we have, for'the 
low- frequency end of the band, where 
the tuning capacitor has a maximum 
value of 360pF: 

voltage gain 
_100 x 10 

360 

= 2.8 

a very low value. At the high- frequency 
end of the band the tuning capacitance 
is 30pF (minimum plus trimmer) and the 
voltage gain is given by: 

voltage gain -100 x 10 

30 

= 33 

more than ten times the low -frequency 
gain, thus illustrating the wide variation 
mentioned above. 

(Next article: RC combinations) 

Teletext 
We plan to publish in the near future a 
short sedes of articles on the Teletext 
television information system, culmin- 
ating in a design for a decoder for use 
with domestic receivers. The decoder to 
be described will provide for full 
Teletext facilities, including colour, 
upper and lower -case characters, flash- 
ing indication and separate detection of 
news flashes and sub -titles. It will also 
contain provision for the display of 
time -selected Type C pages. Cost will be 
around £85. Teletext is a unified version 
of the BBC's CEEFAX system (Wireless 
World, May 1973, p.222) and the ORA- 
CLE system developed by the IBA (July 
1973 issue, p.314). Test transmissions 
were started by the BBC in September 
1974 on BBC!, while a group of inde- 
pendent television companies (London 
Weekend, ITN and Thames) will be 
starting them in July 1975. The Teletext 
broadcasting standard was outlined in 
News of the Month, November 1974 
issue. 
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Circuit 
Ideas 

Continuous dividing of 
two pulse rates 
The following circuit you can use as a 
ratio ratemeter whose output signal is 
proportional to N1 /N2 where N1 and N2 
are average rates of the applied input 
pulse trains. The circuit is very simple 
and consists of two main parts: a logical 
circuit and an integrator. The logical 
circuit converts two input trains into 
one train whose pulse rate is equal to 
N1, while the width of its pulses is given 
by the time intervals between two 
neighbouring pulses of train N2. It is 
evident that, under certain conditions, 
at the output of the integrator the d.c. 
signal will be proportional both to the 
pulse rate of first train (N1) and to the 
pulse iii erspaces in the second train 
(the interspaces are equal to 1 /N2), i.e., 
it is proportional to the value k N1 /N2 
where constant k is given by the 
integrator. 

The circuit diagram is shown in Fig. 
1(a) and waveform responses in impor- 

J - K 
flip -flop 

J Q 

cl 

K 

N20 J 
R 

O 

HcI 

K 

Fig. 1 

D type 
flip -flop 

Fig. 2 

D type 
flip -flop 

tant circuit points are illustrated at (b). 
From the function of the proposed 
circuit it follows that such a ratio 
ratemeter works satisfactorily as long 
as in every time interval, defined as a 
gap between two successive pulses N1, 
there appear at least two pulses N2. For 
regularly distributed input pulses it is 
sufficient to satisfy the following con- 
dition: 2N1 <N2. As far as random pulse 
trains are concerned the condition 
should be fulfilled to a greater extent. 
Naturally, in a practical application it is 
dependent chiefly upon the distribution 
of processing pulse trains. Measure- 
ments have shown that with regularly 
distributed pulses the achieved accur- 
acy is better than 1% while for statistical 
pulses (Poisson distribution and 
5N1'N2) the accuracy of the resulting 
ratio is approximately 2%. 

The logical part of the ratio ratemeter 
can be designed with digital i.cs in 
general use. Fig. 1(a) shows that to do 
this it is sufficient to use 

, 
only one 

integrated system containing two J -K 

J K 
flip -flop 

(a) 

N1 

N2 

Qi 
U 

Q2(N) 

----, 
C I 

_ I 

INTEGRATOR 

( b) 

OU=k 
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N1 
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flip flops. Another example of logic part 
design is shown in Fig. 2. Any integrated 
version of operational amplifier can be 
used in the integrator. 
J. Sabot, 
Radiation Centre, 
University of Birmingham 

Cancellation by negative 
resistance provides alter- 
native to Wheatstone 
bridge 
When a small resistance variation must 
be measured in the presence of a large 
fixed resistance, the Wheatstone bridge 
technique is usually used. A better way, 
which eliminates balancing and /or 
output voltage signals which are a 
non -linear function of resistance 
change, is the use of a linear ohmmeter 
and negative resistance cancellation of 
the high fixed resistance value. A linear 
ohmmeter produces a constant current 
at its terminals; this allows the use of a 

measured value -- ------ 
100k 

3k i 

-1V at 
ohmmeter current of 

10µA = -100k 

low range linear ohmmeter 

potential as a negative resistance 
because the fixed current holds the 
Q -point of the battery or source of 
potential at some constant negative 
resistance value. Then the ohmmeter 
may be used on a low range (on which it 
would be pegged without the bucking 
voltage) to show the small resistance 
value change. 

In the example shown, a battery and 
low- resistance potentiometer is used as 
a variable voltage source to produce the 
negative resistance value to. cancel 100 
kQ of the unknown's total value; 
allowing the variation value of 3 kQ to 
be read on the 10 kQ range of the linear 
ohmmeter. 

The linear ohmmeter may be any 
commercial instrument, such as the 
digital instruments available with resis- 
tance measuring ranges. 
David R. Schaller, 
Milwaukee, 
Wisconsin 
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New 
Products 

Rotary slider 
A fader control, model, RS 100, combines 
the linear slide action of existing devices 
with the circular resistive track of a 
conventional potentiometer. The unit 
consists of a sealed "pot" at each end of 
the control. A belt system is incorpor- 
ated around the two "pots" which are 
moved by linearly moving the belt with 
the attached slide knob. Robins /Fair- 
child, 75 Austin Boulevard, Commack, 
N.Y. 11725, U.S.A. 
WW 301 for further details 

V.h.f. receiver 
A 'recent addition to the Eddystone 
range of receivers is the 1990R/1 which 
covers the 25 to 235MHz band. Another 

version, the 1990R/2, offers an extended 
frequency range to 500 MHz. Both types 
will receive a.m., f.m., c.w. and pulse 
transmissions and are suitable for 
mobile communications, monitoring or 
laboratory use with facilities to operate 
from a standard mains supply or a 12V 
d.c. negative earth supply. Eddystone 
Radio Ltd, Eddystone Works, Alve- 
church Road, Birmingham B31 3PP. 
WW 313 for further details 

Miniature p.c.b. sockets 
A range of miniature sockets for 
vertical mounting in p.c.b. holes of 
0.40in diameter is rated at 5A, 1800V d.c. 
The sockets are silver plated and have a 
p.t.f.e. insulating cover in eleven 
colours. Oxley Developments Co. Ltd, 
Ulverston, Cumbria. 
WW 309 for further details 

Autoranging d.v.m. 
A recent addition to the B & K range of 
electronic voltmeters is the model 2427. 
This is a general purpose instrument for 
measurement of + peak, - peak, 
maximum peak, true r.m.s. and average 
value of signals with complex wave- 
forms, and also d.c. values. An automa- 
tic mode selects the correct range 
according to the input level and the 
measured value may be indicated in 
mV, V or dB on a four -digit, seven -seg- 
ment display. Frequency range of the 
2427 is from 0.5Hz to 500kHz and the 

WW313 

WW301 
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voltage range is from 10mV to 300V a.c., 
and from 100mV to 300V d.c. Decibel 
ranges are from -80 to + 50dB ref. 1V, 
from +40 to + 170dB ref. 1µV, and from 
-80 to +52dBm ref. 0.775V. B & K 
Laboratories Ltd, Cross Lances Road, 
Hounslow, Middlesex. 
WW 305 for further details 

Tuner frequency -display 
The AY -5 -8100 is a 41/2-digit frequency 
counter designed specifically for the 
hi -fi tuner market. The 28 -lead m.o.s. 
microcircuit consists of a counter 
capable of accepting a 350kHz input and 
displaying the output on a fluorescent 
display. The three -stage frequency 
divider divides the input signal by ten, 
ten and eight to provide coverage of the 
medium, short and v.h.f. wavebands. In 
this way frequencies up to 2,999MHz, 
29.995MHz and 299.95MHz can be 
displayed. General Instrument Microe- 
lectronics Ltd, 57 -61 Mortimer Street, 
London W 1 N 7TD. 
WW 311 for further details 

Digital panel meters 
A range of Swiss -made d.p.ms that have 
1500V isolation between analogue input 
and digital output and interface directly 
with computer systems has been intro- 
duced by A D Products. The 1999 -count 
panel meter with 16mm l.e.d. read -out, 
is in two display formats, 3'/2 -digit 

+125.3" 

eutnrsni.np 114<troni< Voltmter 
TKM 2427 
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, 
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decimal or 3 -digit hexadecimal and is 
housed in a 48 x 96mm DIN 43700 
standard case. Standard features are: 
greater than 1000MQ input resistance, 
input filter, reading rate of three per 
second, five ranges of direct voltage up 
to 1,000V and eight ranges of direct 
current up to 2A. Basic accuracy is 0.05% 
f.s. ± 1 digit. Dimensions are 96W x 
48H x 120D mm. Amplicon Electronics 
Ltd, 9 Lion Mews, Hove, Sussex BN3 
5RA. 
WW 323 for further details 

Digital multimeter 
The Simpson 360 digital multimeter 
offers a 31/2 -digit l.e.d. display, 29 ranges 
of measurement and an analogue out- 
put signal for interfacing to chart 
recorders. The meter will measure 
alternating and direct current up to 10A 
direct voltage up to 1100V, alternating 
voltage up to 600V, and resistance up to 
19.99M0. The 360 measures 
182 x 137 x 95mm and weighs about 2kg. 
Bach -Simpson (UK) Ltd, Trenant In- 
dustrial Estate, Wadebridge, Cornwall 
PL27 6HD. 
WW316 for further details 

Digital impedance meter 
General Radio have announced the 1685 
digital impedance meter. This instru- 
ment automatically measures R, L and 
C and has go /no -go limits for D and Q. 
Values for C and L are made at either 

WW316 

WW303 

120Hz or 1kHz to offer an accuracy to 
within 0.5% and 0.1% respectively. 
General Radio Co. (U.K.) Ltd, Bourne 
End, Bucks. 
WW 300 for further details 

High- frequency bread- 
board 
A range of self- adhering, tinned -copper 
strips and solder pads with plastic 
substrates, known as Lo -pads, is suit- 
able for high- frequency breadboards. 
The pads, which are thin and flexible, 
may be cut with scissors and positioned 
to cross over each other. When this 
system is used in conjunction with a 
mini -mount system (from the same 
manufacturer) four impedance levels 
are obtained - ground, r.f. ground, 
matched impedance, and high impe- 
dance. Wainwright Instruments & Co, 
D -8031 Oberlating -Seefeld, Aubach- 
strasse 25, Germany. 
WW 306 for further details 

Flat -cable clips 
A flat -cable clip manufactured from 
nylon is available in three sizes and will 
accommodate cables from 1 to 3in wide 
which are stacked up to 51 /4in high. The 
base of the clip can be screw mounted or 
glued and the design of the device 
permits the removal of cable and re -use 
of the clip. Panduit Ltd, Sittingbourne 
Industrial Park, Unit 22a Crown Quay 
Lane, Sittingbourne, Kent. 
WW 303 for further details 
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L.e.d. bar display 
A 10 -bar line array from ITT provides a 
linear display which may be extended to 
any length in multiples of 10 bars. The 
device uses a light pipe construction 
with GaAsP diodes presented in a 10 -pin 
d.i.l. package. ITT Components Group 
Europe, Electron Device Division, Brix - 
ham Road, Paignton, Devon. 
WW318 for further details 

Signal conditioner 
The SE994 is a six -channel system that 
will condition the signal from any 
transducer that accepts a bridge 
supply voltage from 5 to 15V d.c. Single, 
half or full- bridge configurations are 
accommodated and zero balance, gain 
set, internal /external calibration are 
also provided. A IV full scale output is 
produced, from a minimum 10mV input, 
which is compatible with magnetic tape 
recorders, data loggers or meter units. 
SE Labs (EMI) Ltd, North Feltham 
Trading Estate, Feltham, Middlesex. 
WW 308 for further details 

Field tester for computer 
terminals 
Identified as Field Datameter model 
DTM1000, Weir Instruments have 
introduced a diagnostic test set which 
combines a comprehensive pulse mea- 
suring system and a digital multimeter 
in a portable unit designed specifically 

WW300 
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WW302 

W W 307 

WW312 

for use with Burroughs Intelligent 
Terminals and a wide range of computer 
peripheral equipment. The single unit 
effectively replaces a kit of test instru- 
ments including an oscilloscope, a pulse 
count meter, a frequency counter and a 
digital voltmeter. In addition to the 
normal functions of frequency mea- 
surement, pulse width timing and 
two -line time -interval measurement, 
the unit can be switched to indicate the 
coincidence (or overlap) time of two 
pulses applied to separate inputs, the 
duty cycle of a pulse waveform as a 
percentage of a total waveform period, 
the pulse count between external 
"start" and "stop" signals on either a 
one -shot or automatically up dated 
repeat basis. The digital multimeter 
section indicates d.c. voltage from 
100µV to 1kV, a.c. voltages from lmV to 
500V and resistance over the range 
O.10to 9MO. All pulse and multimeter 
measurement results are indicated on a 
five -digit l.e.d. display with autoranging 
on frequency and multimeter functions. 
Weir Instrumentation Ltd, Durban 
Road, Bognor Regis, Sussex. 
WW315 for further details 

Wireless microphone 
Beyer have introduced a wireless 
microphone system called the transis- 
tophone. This consists of a pocket 
transmitter, TS160, or a microphone 
transmitter, SM1600 (see photograph) 
and a receiver - NE160. All the units 
are crystal stabilised and operate in the 
140 to 180MHz band. Beyer Dynamic 
(GB) Ltd, 1 Clair Road, Haywards 
Heath, Sussex. 
WW 302 for further details 

Analogue memory 
The type AM1024 analogue memory is a 
digital store organized as 1024 x 9 -bit 
words. Eight of the bits are used to 
retain converted analogue data, the 
remaining channel is available for 
synchronization, timing or control 
functions in a system. The memory is 
provided with crystal- controlled sam- 
pling increments between 3µs and 
300ms. Two fixed playback speeds are 
offered which are compatible with a 
c.r.o. or an X -Y plotter. Kemo Ltd, 9 -12 
Goodwood Parade, Eimers End, Beck- 
enham, Kent BR3 3QZ. 
WW 307 for further details 

Pc.b. rocker switches 
The 76 series of d.i.l. printed circuit 
board rocker switches comprises nine 
sizes with between two and ten inde- 
pendent single contact switching posi- 
tions. The moulded devices have a 
minimum height above the board of 
7.75mm and can be supplied with a 
transparent protective cover. Highland 
Electronics Ltd, 33 -41 Dallington 
Street, London EC1V OBD. 
WW 312 for further details 
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Video equaliser 
The 2503 video equaliser is designed for 
the PAL and SECAM colour systems. 
The unit will detect and continuously 
correct distortion in the six parameters 
of a video signal that are most noticea- 
ble to a viewer; overall signal .level, 2T 
pulse amplitude, 2T pulse shape, bar tilt, 
chroma amplitude and chroma delay. 
Basically the unit receives a test signal 
incorporated in the transmitted picture 
signal. This is compared with stored 
reference voltages and any differences 
are corrected. Matthey Printed Pro- 
ducts Ltd, William Clowes Street, 
Burslem, Stoke -on -Trent ST6 3AT. 
WW 304 for further details 

Rotation monitor 
The type RM15 shaft -rotation monitor 
will provide an alarm or control signal 
when the speed of a rotating shaft 
reaches a preset level. The monitor 
accepts a signal from a sensor such as a 
magnetic transducer used in conjunc- 
tion with a toothed wheel to give a train 
of pulses whose frequency is propor- 
tional to the rotational speed of the 
shaft. Gould Advance, Controls & 

Calculator Division, Raynham Road, 
Bishop's Stortford, Herts. 
WW317 for further details 

Electronic watch 
modules 
Three electronic watch modules incor- 
porating l.e.d. displays are available to 
volume users from National Semicon- 
ductors. Model WM01 is a complete, 
calibrated and warranted watch module 
that displays hours, minutes and 
seconds. Models WM02 (12 hour) and 
WM03 (24 hour) are similar to the 
WMO1 but they also display date of the 
month on command. National Semi- 
conductor, The Precinct, Broxbourne, 
Herts EN10 7HY. 
WW 314 for further details 

Comb generator 
Scientific Research Corporation has 
developed a small comb generator 
which covers the 4 to 8GHz band. Comb 
spacing of the device is 100MHz with an 
output power of -25dBm ± 10dB and 
an r.f. input of 100MHz at OdBm. The 
generator, which operates in a temper- 
ature range from -55 to +7P C, 
measures 1.17 x 0.67 x 0.49in, and is 
available from REL Equipment and 
Components Ltd, Croft House, Ban- 
croft, Hitchin, Herts SG5 1BU. 
WW 310 for further details 

Solid state held over until next month 
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Products seen at LECS 
London Electronic Components Show, 
May 1975 

Miniature relays 
The 270/280 series of miniature mer- 
cury- wetted reed relays are for low -le- 
vel switching applications. The 
mercury wetting of the relay contacts 
eliminates electrical contact "bounce" 
and gives a stable contact resistance 
(initial contact rating 0.050 maximum). 
The devices are suitable for interfacing 
with low -level logic equipment, while 
the power ratings enable them to be 
used for switching inductive loads. 
Ratings for the Form A types in the 
series are: breakdown 1.2kV d.c. 
minimum; switching 200V, 1mA and 
28V, lA (1kV d.c. and 2A d.c. maxi- 
mum); d.c. contact rating 50W maxi- 
mum. The corresponding figures for the 
Form C types are: breakdown 1kV d.c. 
minimum; switching 200V, 1mA and 
28V, 1A (200V d.c. and lA d.c. maxi- 
mum); d.c. contact rating 14W maxi- 
mum. Astralux Dynamics Ltd, Bright - 
lingsea, Colchester, Essex CO7 OSW. 
WW 327 for further details 

Attenuator for cable tele- 
vision 
A variable attenuator designed for cable 
television distribution systems and 
manufactured by Egen Electric pro- 
vides a maximum attenuation range of 
20dB, while maintaining a constant 750 
input /output impedance and ensuring 
maximum power transfer. Insertion loss 
is less than 0.5dB and operating fre- 
quency range covers v.h.f. and u.h.f. 
bands between 40 and 860MHz. Egen 
Electric Ltd, Charfleet Industrial Estate, 
Canvey Island, Essex SS8 OPG. 
WW 326 for further details 

Time delay relay 
A miniature time delay relay by Mag- 
netic Devices Ltd gives a delay of up to 
66 seconds, adjusted by fine and coarse 
potentiometers. Contact rating is 6A at 
250V a.c. or 30V d.c. The plug -in relay is 
designed to operate from 12, 24, or 36V 
d.c. Magnetic Devices Ltd, Exning 
Road, Newmarket, Suffolk. 
WW 334 for further details 

Storage scope 
An improved version of the 052200 
storage oscilloscope from Gould Ad- 
vance, the 0S2200A, offers more 
comprehensive storage facilities at a 

lower cost than earlier models in the 
range. The incorporation of a stored 
brightness control improves the storage 
time, with low -brightness traces stored 
for up to approximately 30min, a 
times -three improvement over previous 
models, while a hold facility allows 
traces to be retained for a period of 
several days even when the instrument 
is switched off. The instrument is 
available in two versions: high band- 
width (10mV at 25MHz) and high gain 
differential with a sensitivity of 
5011V /cm at 2MHz. Both versions use a 
wide -range timebase incorporating 
trigger delay and single -shot facilities. 
The 0S2200A measures 25 x 29 x 
44.5cm and costs £751 plus VAT with 
the wide- bandwidth Y amplifier and 
£816 with the high -gain differential Y 
amplifier. Gould Advance, Instrument 
Division, Roebuck Road, Bishop's 
Stortford, Herts. 
WW324 for further details 

Dry battery 
Latest addition to the range of 
Sonnenschein Dryfit batteries is a 12V, 
12Ah battery capable of supplying loads 
up to 100A. It measures 186 x 81 x 
168mm and weighs approximately 
5.25kg. The unit may be stored, charged 
and discharged in any position as the 
electrolyte is jellified and each cell is 
sealed with a one way safety valve 
which resets after gas has been released. 
F.W.O. Bauch Ltd, 49 Theobald Street, 
Boreham Wood, Herts WD6 4RZ. 
WW322 for further details 

Contactless switches 
Three kinds of contactless switches 
made by RAFI (Raimund Finsterhölzl) 
of Germany and imported by Cole 
Electronics use hall- effect devices. They 
are encoded thumbwheel switches, 
microswitches, and push- button /toggle 
switches. The plunger in these last - 
mentioned kinds of switch moves a 
permanent magnet with respect to a 
hall -effect chip. The hall voltage pro- 
duced by the magnetic field is amplified 
and fed to a Schmitt trigger circuit. Two 
transistors with open collectors provide 
antiphase outputs. These bounce -free 
switches are claimed to be long life and 
relatively free from vibration and 
atmospheric effects. In the three -decade 
thumbwheel switches, operation of the 
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selector alters the positions of pin - 
shaped magnets in relation to four hall 
i.cs. Cole Electronics Ltd, Church Road, 
Croydon CR0 1SG. 
WW 331 for further details 

Carbon on ceramic 
potentiometers 
Series K10 and K15 potentiometers are 
high stability carbon preset controls 
with a performance closer to that of 
cermet types. The carbon track is 
deposited onto a ceramic substrate to 
give better heat dissipation. TemPera- 
ture coefficient is within ± 5 parts in 104 
per deg C. Measuring 10mm wide for the 
K10 and 15mm wide for the K15, they 
have a power rating of 0.5W and 1W 
respectively at 55 °C (both derating to 
zero at 90 °C) Available in the range 100 
to 5MO, with a tolerance of either ± 20% 
or ± 10%. AB Electronic Components 
Ltd, Abercynon, Mid Glamorgan CF45 
4SF. WW 330 for further details. 

Polystyrene capacitors 
New capacitors from Pye TMC Com- 
ponents Ltd feature a newly -developed 
plastics casing - called polystramethy- 
lene terephthalate - having excellent 
self -extinguishing properties. These 
extended -foil polystyrene capacitors 
are available in the range lnf to 160nF at 
63V d.c. and 1 nf to 82nF at 125V d.c. Pye 
TMC Components Ltd, Graham Bell 
House, Roper Road, Canterbury, Kent. 
WW 333 for further details. 
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Real and 
Imaginary 
by "Vector" 

NOONDAY UPON 
THE 

MARKET -PLACE 

Greetings, fellow Europeans! 
By the time you read this, the tumult 

and the shouting will have died and 
the captains and the kings, although still 
with us, will have found something else 
to pontificate about. But, as I write, the 
Common Market referendum is just 
over and a bemused electorate has 
decided that, if they can't beat 'em, they 
may as well join 'em. A decision which, 
I'm sure, will be welcomed by all 
thinking gnomes (on both sides of the 
Channel) who see in it a golden 
opportunity to make a fast buck, and 
which will, equally certainly, be damned 
to all eternity by those who don't. 

As I've said, by the time this issue is in 
your hands, the topic of whether to or 
not will be as dead as the dodo. We're in, 
and the topicality now lies in what's 
likely to happen to us now we are in (by 
`us' I mean the electronics industry in 
particular). 

Unfortunately, in one sense, we can't 
consider electronics in isolation. Every 
industry is interdependent on every 
other and all of them in the long run 
depend on the prosperity of the indivi- 
dual. To ensure that we've got to sell a 
bit more than we buy in. So what have 
we got to sell that could possibly 
interest our new kith and kin over on 
the mainland? Agricultural produce? 
We can't even begin to feed ourselves 
and anyway there's nothing we can 
grow that they can't. Motor cars? Can 
you honestly see British Leyland giving 
Fiat, Renault or Mercedes -Benz any 
sleepless nights when, regardless of 
tariffs, the Japanese are already 
munching steadily away at the home 
market? 

So what about electronics? Those of 
us who are long enough in the tooth 
may recall those far -off days when the 
BBC and (then) ITA were affluent 
enough to be pressured into lumbering 
themselves with a dual -standard ser- 
vice. One of the main platforms of 
support for the adoption of the 625 -line 

standards was that it would enable 
British domestic receiver manu- 
facturers to sell their wares on the 
Continent; this in bland disregard of 
the fact that, in the field of sound radio, 
where no significant difference in 
standards existed, British exports to the 
Continent had never exceeded 0.1% of 
the total exported. Since we went to 625 
lines has anyone noticed fleets of cargo 
boats, loaded to the gunwales with 
British television sets, heading for the 
EEC countries? 

Conversely, of course, you'd have to 
trudge many a weary mile before you 
found a French or Italian receiver on 
offer in British shops. The tariff barriers 
on either side have kept the member 
countries into relatively watertight 
compartments; a bad thing, one can 
argue. Yes, maybe; but for whom? 
Surely for the country with the most 
push and go, raring to go but thwarted 
by the sheer economics of the thing. 

Can we, in this country, honestly see 
ourselves in that role? Aren't we, as a 
nation, too prone to imagine ourselves 
back in the days when a large propor- 
tion of the globe was coloured pink and 
we possessed ready -made markets by 
right of conquest? Don't we still have an 
inner conviction that the rest of the 
world acknowledges that if it's British 
it's best? Will we ever come to terms 
with some hard facts of life? For 
instance, that we're a grossly over- 
populated little island, heavily over 
industrialised and with an inadequate 
supply of raw materials from internal 
sources. And, above all, that we're the 
poor relations of the EEC with á 
reputation for tea -breaks, an appalling 
incidence of industrial disputes and 
God's gift to all customers who have the 
foresight to insert a hefty penalty clause 
in their contracts against late delivery 
(and they all do). 

So what do we do? Commit national 
hara -kiri? Of course not. We've got to 
count our blessings, tighten our belts 
and set our house in order, to get three 
clichés out of the way in one go. We 
might well make a start by returning to 
war -time food rationing, but making 
sure this time that it was enforced 
equally in the luxury hotels and Acacia 
Avenue. In industry we should be 
prepared to work longer hours, provid- 
ed that comparable sacrifices were 
made up to Board level. in many 
industries, and certainly in electronics, 
there is a gross wastage and duplication 
of effort; too many departments which 
originated in all good faith as controls to 
promote efficiency and which have 
since blossomed into empires in their 
own right, parasitic on the works floor. 
(What is the point of saving money if 
the control systems which effect it cost 
ten times as much as they save ?) the 
gospel of expansion for expansion's 
sake must be abandoned and the creed 
that mergers and economy are natural 
bed- fellows abandoned. There are a 
thousand - and -one ways in which the 
electronics industry might be stream- 
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lined to produce a highly competitive 
product without sacrifice of quality; all 
of them demand considerable positive 
effort; many involve a superficial loss of 
status in individuals and some are 
downright obnoxious. But to go on in 
the pious belief that somehow things 
will, of their own accord, take a turn for 
the better, is but to place the point of the 
sacrificial sword on the national belly. - 
button. 

Financially and in material posses- 
sions the Germans and the French have 
a far better time of it than we do. Don't 
begrudge them; don't envy them. 
They've earned it and they're going on 
earning it. Labour productivity in these 
countries makes us inept by 
comparison; return on capital is four 
times better in Germany than we can 
manage and strikes by comparison are 
almost non -existent. The adage that 
hard work never killed anybody is borne 
out by a better life- expectancy in both 
countries than we possess. In fact just 
about the only way in which we have 
the edge over them is in the possession 
of more television sets and more 
telephones - and there's a moral there 
if only I could think of it. 

Something drastic has to be done 
before the tariff barriers fall. Even now 
there are a fair proportion of Continen- 
tal cars on our roads and, on our own 
works floors, German machine tools 
and such equipments as photo -plotting 
machines are well in evidence (I've even 
seen them in factories where they 
actually make them themselves!). 

Test and research engineers need no 
introduction to Rohde and Schwarz 
equipment which carries a cachet 
similar to Rolls -Royce. For many years 
this German firm has been selling their 
equipment in a modest way in Britain 
and the USA, with the price -tag as a 
deterrent to all but a relative few. Now I 

see that in the States R and S have 
changed tactics. Instead of manufac- 
turing in the Fatherland, paying expen- 
sive shipping charges and import duties, 
they've come to an agreement with an 
American firm to manufacture their 
products over there, using American 
components. As a consequence the 
price has dropped to less than one -half 
and even in some instances to one -third. 
The firm is already selling to the Federal 
Aviation Administration, which, for 
starters, is pretty cheeky. One imagines 
that threat is not lost upon Hewlett - 
Packard and Tektronix, neither should 
it be on the British manufacturers of 
top -quality testgear. 

In terms of capital goods (broadcast- 
ing transmitters, communications sys- 
tems, radar systems and so on) Britain 
can scarcely expect to achieve massive 
orders from the Common Market 
countries, which, for the most part, 
have large electronics interests cover- 
ing these areas. Our markets are, as 
they always have been, further afield. 
But so, too, are theirs and we're going to 
have to fight tooth and claw to keep 
them. 
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mkrophone. matter mort. 

Never have so few words said so much 
about sound system installations. The truth 
is that a carefully chosen, top -quality mi- 
crophone makes a measurable difference 
in sound system quality -regardless of 
the other components in the system. It is 
false economy at its worst to be a micro- 
phone miser. Install Shure Unidyne or Uni- 
sphere microphones -for installations 
with a marked superiority in voice intelli- 
gibility (and fewer service calls due to mi- 
crophone problems). For the name of your 
local sound specialist, write: 

Shure Electronics Limited 
Eccleston Road, Maidstone ME15 6AU Pia 
Telephone: Maidstone (0622) 59881 

--1VRE 
\C\t-OINi I=OK ! t ::illIR I)PT All , 
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MODERN COMMUNICATIONS DEMAND QUALITY COMPONENTS... 

EXAR 
Phase -Locked Loops 

XR -210 £3.25 
(Monolithic Modem) 

XR -215 
XR -S200 

(General purpose) 

See also TONE DECODERS 

£4.10 
£15.35 

XR -1310P £1.75 

XR -1800P £1.75 
(Stereo Decoders) 

Quad Line Circuits 
XR -1488P £2.85 

XR- 1489AP £2.40 

Timing Circuits 
XR- 2240CP £2.95 
(Programmable counter/ 

divider) 

XR -320 £0.95 
(Precision, wide range) 

XR -555CP £0.60 
(General purpose) 

XR -556CP £1.35 
(Dual 555) 

XR- 2556CP £1.75 
(Dual 555) 

Function Generators 
XR- 205 £5.25 
XR -205K £12.30 

(Kit, inc. two chips + 
p.c.b.) 

XR- 2206CP £2.80 
('h% T.H.D. typ') 

XR- 2207CP £2.10 
(Sweep ratio 3000:1) 

QUADS for SINGLE SUPPLY 

Op Amps SG324N 
Comparators SG339N 

TRANSISTOR ARRAYS 

SG3081N /SG3082N 

ßii1r1oß 0000POL 
MAKES MIL -SPEC DEVICES TOO! 

DIL 
40 -pin 
Hermetic 

KR3600ST £12.00 
ASCII Keyboard Encoder 
with 3600 bit ROM and 
N -Key Rollover 

VIDEO AMPS 
SG733CT 
SG3401N 

KR2376ST £11.50 
With on -chip oscillator encoder 88 S.P.S.T. Keyboard 
Closures to 9 -bit (with parity) ASCII Output. 

Tone Op- Multiplier 
Decoders XR- 2208CP 
XR -567CP £2.80 
£1 .50 
XR- 2567CP 
£2.85 
(Dual) 

Standard Op /Amps 
SG741 CM 
SG741CN 

Dual Op /Amps 
SG747CT 
SG 1458M 
Fast Slew Op /Amps 
SG318M 
5G741 5CM 

High Voltage Op /Amps 
SG1436CT 
Micropower Op /Amp 
SG3250M 
Low Drift Op /Amp 
SG 308 M 

Low Drift Comp Op /Amp 
SG3118T 

COM2502P £4.65, COM201 7P £4.75 (1 1/2 stop bits) 
UART - Universal Asynchronous Transmitter/ Receiver. .Features: 
Automatic parity, framing and overrun error detection - fully 
independent send /receive - 25KB. 

COM2601, £16.40 
USRT- Universal Synchronous Receiver /Transmitter. 250KB - Automatic Synch. Character send /detect. 

SMC Microsystems Corporation 

DIL 
18 -pin 
Hermetic 
COM5016 £6.70 
Dual Baud -Rate 
Gen. with on -chip 
crystal osc., two 
outputs selected 
by 4 binary 
address lines 
each. Outputs at 
16x Baud rate. 

MONOLITHIC 
VOLTAGE 

REGULATORS 

General Purpose +ve 
SG300T 
SG305N 

General Purpose 
+ve or -ve 
SG723CT 

Spot Power +5V 
SG309K 
SG340K -05 
Spot Power + ve 
+5V SG340K -05 
+6V SG340K -06 
+8V SG340K -08 
+12V SG340K -12 
+15V SG340K -15 
+18V SG340K -18 
+24V SG340K -24 
Spot Power -ve - 

-5V SG320K - 05 
- 5.2V SG320K - 5.2 
-12V SG320K - 12 
-15V SG320K - 15 

Dual Tracking Types 
SG4501AN 
SG3501AJ 

15 volts, adjustable 

SG3502N 
± 10 -± 23 volts variable 

Modulators /Multipliers 
SG 1495J 
SG1496T 
SG3402N 

DIL 
24 -pin 
Hermetic 
NMX 5010, 
£6.70 
10- Channel Multi- 
plexer. 

USE MAT' SOCKETS FOR ALL THESE INTEGRATED CIRCUITS 

All goods brand new, to lull manufacturers spec No substandard parts sold. Visitors 
welcome. by appointment. Colleges, Govt. and Account orders welcomed. 

TERMS Non -Account Customers. Cash with Order Standard P &P 40p. Please add VAT to 

overall total. 

AL275 -281 King Street Hammersmith London W6 9NF Tel. 01-748 31 43 /29 60 Telex.24443 
RaSTRa ELECTRONICS LTD. 
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C - MoS 74 77L 

1 -24 25 -99 100up 1-24 25-99 

CD4000AE 23p 19p 15p 7400 14p 12p 
CD400IAE 23p 19p I5p 7401 14p 12p 
CD4002AE 23p 19p 15p 7402 14p 12p 
CD4006AE E1,59 £1.33 f1.06 7403 I5p 121, 
CD4007AE 23p 19p I5p 7404 16p 13p 
CD4008AE E1,75 E1.46 £1.17 7408 16p 13p 
CD4009AE Use CD4049 7409 16p 13p 
CD4010AE Use CD4050 7410 16p 13p 
CD4011AE 23p 19p I5p 7413 29p 24p 
CD4012AE 23p 19p 15p 7417 27p 225p 
CD4013AE 69p 58p 46p 7420 16p 13p 
CD4014AE £1.75 E1.46 £1.17 7427 27p 22'.p 
CD4015AE E1,75 £1.46 £I.17 7430 16p 13p 
CD4016AE 69p 58p 46p 7432 27p 22p 
CD40174E C1.75 £1.46 E1,17 7437 27p 22.13 
CD4018AE £2.51 £2.09 £1.67 7441 75p 629 
CD4019AE 80p 66p 53p 7442 65p 55p 
CD4020AE E1.97 E1.64 £1.31 7445 85p 71p 
CD402IAE E1.75 E1.46 El .17 7447 95p 83p 
CD4022AE E1.83 £1 53 E1.22 7447A 95p 83p 
CD4023AE 23p 19p 15p 7448 85p 71p 
CD4024AE El .26 E1,05 84p 7470 30p 25p 
CD4025AE 23p 19p I5p 7472 25p 21p 
CD4026AE £2.79 E2.33 E1.86 7473 30p 25p 
CD4027AE 98p 82p 65p 7474 32p 26p 
CD4028AE E1.53 E1.28 E1,02 7475 47p 39p 
CD4029AE £1,12 E1,76 £1.41 7476 32p 269 
CD4030AE 71p 59p 47p 7482 75p 62p 
CD4035AE E1.75 £1.46 E1.17 7485 E1.30 £1.09 
CD4040AE £2.01 E1.68 E1,34 7486 32p 26p 
CD4042AE E1.49 0.24 99p 7489 £3.56 E2.80 
CD4049AE 69p 58p 46p 7490 49p 40p 
CD4050AE 69p 58p 46p 7491 65p 55p 
CD4051AE E2.78 £2.32 E1.85 7492 57p 46p 
CD4052AE £2.78 £7.32 E1.85 7493 49p 40p 
CD4056AE £2.12 f1.76 £1.41 7495 67p 55p 
CD4060AE E2.51 £2.09 £1.67 74100 E1.08 89p 
CD4066AE E1.13 94p 75p 74107 35p 28p 
CD4068AE 28p 24p 19p 74121 34p 28p 
CD4069AE 28p 24p 19p 74122 47p 39p 
CD4070AE 28p 24p 19p 74141 78p 63p 
CD4071AE 28p 24p 19p 74145 68p 58p 
CD4077AE 71p 59p 47p 74154 £1.75 £1.48 
CD4081AE 28p 24p 19p 74174 £1.00 83p 
CD4082AE 28p 24p '19p 74180 E1.06 88p 
C04085AE £1.28 E1,06 85p 74181 £3.20 £2.50 
C04086AE E1,28 E1.06 85p 74192 £1.35 £1.14 
CD4093AE f1.56 £1.20 E1.04 74193 E1.35 £1.14 
CD4099AE E2.95 £2.46 £1.96 74196 El 64 El 34 

electronics 
Dept. 5, 56. Fortis Green Road. 

Muswell Hill, London, N10 3HN. 

telephone: 01 883 3705 

100 

10p 
10p 

10p 
10p 

lip 1 l 
IIp 
Ilp 
20p 

20P 
IIp 
IBp 

Ilp 
I8p 
18p 

50p 
43p 
57p 
67p 
67p 

57p 
20p 
I7p 
20p 
2Ip 
31p 
21p 

50p 
87p 

ZIP 
£2.10 

32p 
4Sp 
36p 
32p 
4Sp 
72p 

22p 
23p 
31p 
53p 
48p 
86p 
67p 
7Ip 

E1.90 
90p 
90p 
99p 

SIEMENS LCD's L /NE- 0-116N7 
LIQUID CRYSTAL DISPLAY complete .'m 
socket and removoble reflective backing. 
Ref AN4132R 13mm charocter height. Con 
be directly driven by National Semiconduc'ors 
Alarm Clock chip MM5316. £13.99 

rl r 
f 

NEW LED Li no, Cursors 
eon, de ..ce coorau, 10 ligir 

rrm'i, 
g diodes in o 20pi. d.,al- 

lle pacLage. Ideal l °, soled 
vcre r'alogr'e meters a dials. 
Type ICI RED £2 26 

555 r8 pin dip) V 55p 
555 110-99) T Blp 
556 114 pin dip, El .29 

BHA0002 

LINEAR /C.'s 
£3,01 MC1358(CA30651 £1.16 SN76544N £1.81 

MC1375 £1.48 SN76550-2 (700550) 89p 
CA2111 E1.19 SN76552-2 81p 
CA3045 £1.69 MCI 455 155511 62p SN76660N (T80120) 75p 

703 (RF/IF Amp) 68p CA3046 88p MC1456CG £1,68 SN76666N (CA3065) £1.12 
709 (8 pin dipl 38p CA3053 59p MC1458CPI 84p 
709110-991 45p CA3065 E1.60 MCI 468G £2.18 TAA263 £1,50 
709 114 pin dip) 39p CA3075 £1.64 MCI 495L £4.24 TAA300 E2.16 
71018 pin dip) 39p CA3078 £1,26 MC1496G 96p T0A310A £1.87 
710 00-991 45p CA3080 590 TAA320 £1.41 
710 114 pin dip) 44p CA3081 £1.86 MC3302P £1.50 TAA350 £2,43 
711 I10-991 51p CA3082 £1.86 MC34019 74p TAA370 £3,45 
711 114 pin dip' 44p CA3089E 1TDAI200) £2.43 TAA550 7 5p 
720 1A.M. Radio, £1,76 CA3097E f1.67 MFC4000B 87p TAA570 £2,74 
7231TO-991 £1.09 CA3I 23E £1.76 MFC4060A 79p TAA700 £5.03 723'14 pin dip! 74p CA3401E,LA439001 68p MFC6030A 79p 
741 '8 pin dip' 36p CA3600E £1.44 MFC6040 94 T8A1205 E1,25 
741 'T0-991 43p MFC6070 £1.66 TBA231 £1.02 
741 114 pin dip' 34 CT7001 £5.34 TBA28I (773) E2.59 
747 14 pin dip' £1 .04 MM5314 E4.80 TBA5000 £3.16 
748 ' 8 pin dip, 42p LO05T1 rT0.3' E1.46 MM5316 £9.99 TBA5200 £3.85 
748 IT0-991 46p 1-03611 00.31 £1.46 1845300 E3.27 
748114 pin dip' 49P 1037T1 IT0-31 E1.46 MVRSV (T0-3) E1.45 TBAS400 £3.72 
753 ,F ,M Ist, I.F £1,08 1I79 ISOT-32, 85p MVRI2V 00-31 £1.45 TB05500 05.29 

L130' SOT -371 85p MVR15V 00-3r £1,45 TBA560CQ £5.29 
75491 B8p LI31 1SOT-32' 85p 
75492 El .10 NE540L £1.25 TBA625A E1.03 

LM30IT (Tn-991 65p NE546A E1.16 TBA6258 £1,03 
Regularas 100 mA L/430I 5 if pin dipl 59p NE555V 73p TBA625C £1.03 
78105WC .T0-97, 60p LM301A TJO-99, 67p NE556 E1.29 
781.12WC'TO-92' 60p LM301A S 18 pin dg' 59p NE560B £5,06 TBA651 £1.87 
781157YC'T0-92 60p LM307T'70-99 S9p NE5618 £5,06 TBA7200 £2.79 

LM307 S ¡Spin dip' 57p NE562B E5.06 TBA7500 £2.79 
Regulatorsl00mA LM308T'T0-99, £1,96 NE563 £2.96 TBA800 £1,11 
78L05AWC'TBA625A'90p LM308S'8 pin dip 98p NE565N E2.63 TBA8105 El .24 
78112AWC rTBA625890p LM308A T 10-99. £7.92 NE566V £1,87 TBA810A5 £1.24 
78L15AWC'TBA625C 90p 1143080 5.8 pin dip. NE567V £2,63 TBA820 86p 

£6.90 TBA9200 £4.71 
Regulators 500mA LM309K E2.34 514140 E2,09 T8A9900 £4,71 
78MOSHC E1.35 LM339 £2.25 51415A E2.75 
78MI2HC E1.35 LM370N E2.85 514375 £7.50 TCA2700 E5.24 
78M15HC £1.35 LM371 £2.08 SL440 £2.84 TCA760 £2,16 
78MI8HC El .35 LM377N £1.99 TCA8000 £7.24 
78M24HC 

EI 35 LM373N £2.99 SL610C £2,03 TCA830S £1.04 
LM377N £2.71 SL6IIC £2.03 TCA940 £2.25 

Regulators IA LM380 £1.25 SL612C E2.03 
78050C T0-3' E2.09 LM381 £1.85 SL613C £4.31 TDA1054 E1,50 
78120 C TO-3 E2.0+ LM382 E1,66 SL620C £3.06 TDA1200 E2,43 
7815KC .10-3 02.09 LM703 68p SL621C £3,06 TDAI405 80p 
7818KC TO-3 £2.09 SL622C £7.62 TDA1412 889 7824KC 'To-3' E7.09 LM1820 £1.03 5L623C £5.57 TDA1415 80p 

LM2111 £1.12 51624C £2.84 TDA2010 E3,00 
Regulators IA LM3900 69p SL630C £1,87 TDA2020 £3.75 
7805UC TO-220 E1.72 SL640C £3,75 
7812UC TO-220 E1,72 MC1303L £1.84 51.641C £3.75 ULN2111A E1.52 
7815UC TO-220 f1.72 MC1306P 80p SL645C £3.75 
7818UC ,TO-220 E1.72 MC1310P £2.39 SL650C £9.85 
7824ÚC TC-220 E1.72 MC1312 £2.42 

MC1314 £4.13 SN75491N BBp 
1018038 £3 52 MC1315 £4.62 5N75492N E1.10 

MC1377 El .12p 
4"-I-0212 E6.93 MC1330P 83p 5N76001NITAA611.0.82 
AY-I-5051 E1.44 MCI339P E1.52 5N76003N £3.30 
AY-5-1274 £3.95 MCI350 64p SN76013N £1.98 
AY-5-350C E6.3, MC1351 889 SN76023N £1.98 
AY-5-3507 £6.54 MCI352 88p SN76227N MCI327' £1.89 
AY-5-4007 £7.94 MC1357 E1.52 5N76' " . El .815 

2N4I 4 £1.26 

M/N/7RON 

Minirron Filament Display 
bi- Iirectional 0.36" 
3015F 0-9 L.'H d.pr. 
3015G - 1 E1.08 

P11070-DARL/NC70N SPECIAL PL RCHAS SEVEN SEGMENT DISPLAYS 

2N5777 
' Viceo. Vcbo 2Sv, Vebo Bo 

Viceo, Vcbo 25, VERO 8v 

hIe 2500, lc 250 mA 3Sp. 

I.C. SOCKETS 

Duol -in -line TOS 
Pin: 0 14 I' 24 2836 40 8 10 

Price lap I5p 15p 26p 3L'p 39p 44p 31p 35p 

L.E.De's 
Free snap -on plastic retainer 

0.1.25"t}* 
dia. lens . 
TIL209 

C! 
d"arIe 

I 10- 100 I_ 100 

Red 16p I5p 13p 22, /4P 220 . 
Greer 27p 249 22p 33P 3(0 'Co 
Orange 27p 24p 22p 330 3Cp - o 
Yellow 34o 310 24, 350 32n 7,n 

1 
Los, Cosr °ed Gp1s9.NS:` 

C LIT7C7 =0n. 11T74 

( I 

- I I_1 
I_I 

1 2 

dia le , 

MLE^ --50 

I IC. 

1(,0 I.;, 

n 

ICl 

!lu 2-_ , 

3CP 2 7ln 
3:: ;30 3ic 

MororalaMLEDSOC ILI(.r.I>> TILII6) 
in o T092 pac;oge '59 

'1'l' INCLUDED 

NEW 

li,roni. Double Dig', 
0.5 ", Common Anooc 7 R'H 

DL721 give, I,u 
01727 gives 0.0. ro 

Suitable lo, Clod., Insrruo 
T.V. Charm .I Indicarci 
Our Price E4 S , od. 

Monsanto 

0.3" 

0.9 

0.6' 

C"hWCN 
ANC DE 

r I D DL7C7 R 

CCMMCN COMMON COMMON Out 
ANODE ANODE CATHODE Price 

H R 'H 
Dec. P. Dec. Pr, 

DL707 DL701 D1704 El .82 

FF' r,t'N51 MANS? MANS3 MAN54 E1,82 
' M'1N7 1 MAN72 MAN73 MAN74 £1.82 
.. .: MANS' MANO7 MAN83 MAN84 EI 82. 

F MAN361, MAN362C MAN363C MAN3640 E1.82 

-'EEN X7JJíl 

D XAII'1 

Items marked with a include 8% VAT 
Items unmarked include VAT at 25% 

ADVERT. No.1. of Series B. 

SS SV -O0 ¡, .'OR FURTHER DETAILS 

,'.1N52 - XAN54 EI .49 
Xl,117? - XAN74 EI 49 
XAN82 - XAN84 EI49. 

MA,145,1 MAN4530 MAN4540 E2.32 
MAt1472C MAN4730 MAN4740 E2.3?. 
MAN487l MAN 4,33e MAN4840 £2.32 
MAN4620 MAN4'3C MAN464C 12.32 

L C A C C LH C C 

D.. . - I nec 1 - 1 

DL7-- DL-: DL750 47 

i4r (11 d l ANSO d0 se' 

CALLERS WELCOME 
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TRANSMITTING, 

7C39Á 8.60 
2E26 3.00 
2K25 8.00 

3828 4.00 

3C45 6.00 

3E29 6.50 

465 12.00 
4CX250B 15.00 
4x150A 9.50 

4x1500 11.00 

5C220Á 22:óó 
11E3 8.00 
12E1 3.75 

12E14 8.00 
13E1 22.00 
13E12 15.00 
19G3 8.00 
19G6 6.00 

4.00 
19H4 9.50 
19H5 15.00 
7901 6.50 
í00E1 18.00 
750TH 20.00 
310A 2.50 
311A 3.00 
322 16.00 
328A 4.00 
329A 4.00 

332A 6.00 
349A 2.00 
393A 7.00 

394A 6.00 
527 25.00 
577 6.00 

583 9AM 
703A 440 
705A 5.00 
7078 740 
708A 5.00 
714ÁY 20.00 
720CV 20.00 
723A/13 8.00 
725A 25.00 
7268 540 
601ñ 1.00 

INDUSTRIAL 

803 6.00 

805 14.00 
807 0.65 
808 3.00 
810 15.00 
811A 340 
E12Á 4.00 
813 640 
815 6.00 
816 340 

8298 1s5ó 
832A 4.60 
833A 20.00 
834 4.50 
837 2.00 

838 4.00 
866A 1.50 
866E 2.00 

872A 5.00 

872A 5.00 
8)2G 6.00 
88988 60.00 
931A 6.00 
40046 6.50 
40068 ' 3.25 
40178 17.00 
40248 4.00 
4033A 6.00 
4033AF 640 
4033X 6.00 
4043C 12.00 
4049GD 18.00 
4050AG 35.00 
4069A 60.00 
4120A 625 
412188 5.00 

4242A 440 
4409 10.00 
4687 3.00 
5544 25.00 
5545 25.00 
5557 9.00 
5644 3.00 
5684 9.00 
5721 1040 
5762 110.00 

. 

AND 

5796 12.00 
5836 25XM 
5837 25.00 
5846 10.00 
5876 6.00 
5886 4.00 

6099B 30.00 
6116 3540 
6262 3040 
6263 840 
6263A 

1ú:ó0 
6308 7.00 

6336 9.00 

6363 30.00 
6364 30.00 
6384 12.00 
6386 7.00 
6442 10.00 
6469 75.00 
6470 75.00 
6484 10.00 
7977 8.00 
8005 14.00 
8008 5.00 
8013 3.00 
8013A 5.00 
8025 7.00 
4207 25.00 
41714 9.00 
A2293 2.75 
A2426 8.00 
2521 8.00 
42900 3.50 
A3042 5.00 
ACTS 3040 
ACT98 2640 
ACT22 4540 
AFX203 9.00 
AH221 11A0 
AH238 see GU18 
ßU300 35.00 
131.803 40.00 
85810 see QF451 
815 13.00 
8796 7.00 
BT9B 7.00 

SPECIAL VALVES 

8719 13.00 
8745 20.00 
8T83 12.00 
8789 6.00 

CIA 9.00 
CM 940 
C3 E 15.00 
C3J 8.00 
C3JA 9.00 

C3M 440 

06148 áá:óo 
C1149/1 40.00 
CV5 11.00 
CV35 25.00 
CV36 20.00 
CV43 6.00 
CV76 70.00 
DA42 740 
DET22 38.00 
DET22 10.00 
DET23 10.00 
DET24 10.00 
DET25 3.50 
DET29 40.00 
FG17 9.00 
FX215 35.00 
G1/235G 4.00 
G1/371K 6.50 
G50 /1G 4.00 
G50 /2G 4.00 
G55/ 1K 4.00 
075/30 10.00 
G400 /2G 6.00 
GMU2 6.00 
GUIS 11.00 
GU20/21 1140 
GUSO 810 
6XU4 14.00 

GXU50 5.60 

GXU51 6.00 
K300 50.00 
K301 8.00 
K302 50.00 
K308 35.00 

K335 i5óó 

KR3 8.00 
KR6/2 840 
KRN2A 6.00 

L101 /16 3.00 
L102/1K 3.00 
MT77 9.00 
MT57 13.00 
NSPI 940 
0F451 21.00 
QQV0320A 7.50 

0Q90750Á23 00 
QOZ03.20 28.00 
0V08.100 40.00 
QY3 -125 10.00 
QY4 -250A 19.00 
QY4 -400A 20.00 
QY5 -500 50.00 
QY5 -3000Á 

146.50 
RG3-12 6.50 
RG3- I250Á11.00 
R83.1250A,4.00 
S11E72 9.00 
STV280/40 6.00 
STV280 /8016.00 
1003 -10 10.00 
T00310C 10.00 
T033 -10F 1140 
TD04 -20 1040 
TT21 4.75 
TT22 4.75 
TY2 -125 12.00 
793 -250A 23.00 
TY4 -5008 30.00 
TY5 -5008 6540 
U19 540 
XG2 /8600 3040 
011-1600 1240 
X1131600A1340 
%R13200Á 25.00 
YL1130 9.00 
YL1240 10.00 
75044 5.00 

TAUT SUSPENSION MULTIMETERS 
Made in USSR 

U4312: 41 ranges 0.3mA - 6A 
D.C., 1.5mA - 6A A.C., 0.3 -900v 
A.C./D.C., 0.2 -50k0 ; Mirror scale. 

Sensitivity 6670/v; Accuracy 1 96 

D.C.; 1.5% A.C. £10.75. 
.U4313: 40 ranges 0.06mA -- 1.5A 

a°; -. D.C.; 0.6 -1.58 A.C.; 1.5 -600v 
A.C. /DC.' 3.06 -60kO; Mirror scale. 

.- -. Sensitivity 20kO /v D.C.; 2kí1 /v 

- 

A.C. Accuracy 1.5% D.C., 2.596 A.C. 
£13.80. 

.. U4315: 43 ranges 0.05mÁ -2.58 
D.C.; 0.5mA -2.5A A.C.; 1 -1 0009 
D.C. /A. C.; 0.3- 500k0; Sensitivity 

2Ok0 V D.C., 2k0 /v A.C. Accuracy 
. 2.5 °/p D.C., 4% A.C. £10.00. 

y 

U4324 ranges 33 ran es 0.06mÁ -- 3A 
D.C., 0.3mA - 3A A.C., 0.6-1200v 
D.C., 3-900v A.C., 0.5 -500k0 ; 

Sensitivity 20,0000 /v D.C., 
40000 /v A.C. Accuracy 2.596 D.C., 
4% Re-chargeable cadmium cell 
operation. 6 A 

A.C. 

C. e- £9.85. h 

POSTAGE AND V.A.T.: PRICES QUOTED ARE EX -WARE- 
HOUSE EXCLUSIVE OF V.A.T. Handling and postage is charged, 

at £0.50 per multimeter and £0.20 in £ for other items. Please p 
note that new rate of V.A.T. of 25% applies to all valves, 

semi- conductors and components. Test equipment, including 

m ultimeters, are subject to 8 % V.A.T. 

OUR NEW 1975 CATALOGUE OF VALVES, TUBES, SEMICON- 
DUCTORS, TEST EQUIPMENT AND PASSIVE COMPONENTS IS 
AVAILABLE. PLEASE ENCLOSE £0.20 FOR YOUR COPY. 

MINIMUM ACCOUNT ORDER CHARGE £10.00 PLUS VAT. OTHERWISE CASH WITH ORDER PLEASE 

Our new Catalogue is ready. Please send £0.20 for your copy. 

Z & 1 AERO SERVICES LTD 
Tel. 727 5641 44A WESTBOURNE GROVE, LONDON W2 5JF Telex 261306 

¡F1flflJ!i { ¡¡ r MOSSY. DACH tF MO't .SiSTISFIEO. 

EIEI] If 11f tiQS Ili tALL BRAND NEEW:. TOP GAADCBFULL 
SPEC DEVICES. CALLERS WELCOME, W I N AS OR ;RERKS. CATALOGUE/LIST FREE SEND SAE. 

58/60 GROVE RD: BARCLAYCARD 8 ACCESS X 7051'. 

SEND C.W.O. ADD VAT TO ALL PRICES IN H.E,P&P 15p, EXPORTS Op. 

Digital Displays 

,E 

SLAT RED LED 0.3" 
DIGIT 0 -6DP 89p ea 
GREEN &YELLOW LI.40 

JUMBO LED 0.6" 747 
DISPLAY [2.25 ea. 

3015F 0 -9DP [1 ea. 

ZENON FLASH TUBE 
f4. Data 15p. 

D)3 Qsd 3,P1 
LEDS 209 STYLE ONLY 13p ea 
TiL 209 WITH CLIP RED 15p ea 
TIL 211 a CLIP GREEN 29p ea 
LARGE 0.2" 5 CLIP RED 17p ea 
LARGE 0,2" CLIP GREEN 30p ea 
209 STYLE OR .2"ORANGE 29p ea 
INFRA RED LED 11.295777 33p. 

3lp 
TEC12 PHOTO AMP /SCMITT /RELAY 
DRIVER or LED TTL INTERFACE 81p 

+;;;3 
FLUORESCENT LIGHTS 12V MADE IN UK 

8 WATT 13" [3. 13W 22" 13.50 

O10«fiL CLOCMi 
IC ÁY51224 4 DIGIT CLOCK [3.75 
MM5311/4 6 DIGIT CLOCK £7 

CASSETTE s3o7r3 
mechanics 
NEW Btk CARTRIDGE MECHANISM 18 

STEREO CASSETTE MECHANISM 113.75 
Suitable for 'PW ASCOT' recorder 
with heads etc.SEND 15p for DATA 

INTEGRATED 
CIRCUITS 

709 DIL14 29p 
555 TIMER 54p 
703 RF /IF 28p 
709 T099 23p 
709 DIL 14 28p 
710 DIL 14 34p 
723 Reg. 54p 
741 DIL 8 27p 
741 DIL 14 29p 
741 T099 29p 
747 2x741 70p 

748 DIL 8 33p 
7805 5V [1.40 
7812 & 15 [1.40 
76013 66 AF E1 

8038 SIG GEN E3 
CA3028 [1 

CA3046 55p 
CA3048 12 
CA3052 [1,50 
CA3054 C1 

LM300 2 -20V 12 
LM301 OPA 45p 
LM304 0 -40V 13 
LM307 OPA 49p 
LM308 HiBo 95p 
LM309K 511 11,48 
LM372 IF [1.80 

LM377 2x2WC2.87 
LM380 2W AF 89p 
LM381 2xPre [2 

LM3900 4xOPA69p 
MC1303 £1.20 
MC1306 49p 
MC1310&LED[2.65 
4C1312 SQ [2.10 
MC1330 69p 
MC1339 2xPre £1 

MC1350 , 55p 
NE536 fetOPA 12 
NE540 Driver [1 

NE550 2vRef 79p 
NE555 Timer 55p 
NE556 2x" 11,20 
NE560 PLL 13.15 
NE561 PLL 13.15 
NE562 PLL 13.19 
NE565 PLL 12,69 
SN72709 709 28p 
SN72741 741 26p 
SN72748 748 33p 
SN76660 IF [1 

SN76611 IF11,25 
TAD110 &IF C2 
TBA810 7WAF 99p 
ZN414 RX [1.09 

SPECIAL OFFERS 

293055 FULL HIGH SPEC 115W 37p 
741C SPIN DIL 27p.MFC4000B 33p 
NE555 TIMER 55p.ZN414 RX 11.09 
BC109 9p.263819e 16p.BFY51 15p 

i 741 ïI'L 
7473/74/76 

7400 GATES 13p 7475 45p 
7404 INVERT 17p 7490 52p 
7401/2/10etc14p 7491/2/3/4 59p 

7413 SCMITT 31p 74100 74175 11 

7440 BUFFER 14p 74121 32p 

7447 DRIVER 89p 74123 59p 
7470 a 7472 29p 74141!67141 >7p 

TRANSISTORS i DIODES 
Price each MATCHING 16p 
AC127 6 128 16p INS.BUSH S£T1Op 
AC187 8 188 19p 

TIP 41 70p ÁD199 93p TIP 42 88p ÁD161 & 162 33p 
TIP 2955 Rap ßC107 & 108 9p TIP 3055 55p 

TIS43 eee2N2646 
ZTX109 &301 13p 
1N4001 4p 
194004 & 7 7p 
1N4148 a 914 4p 
29697 14p 
2970658 lip 
292646 UJT 32p 
292904 a 5 20p 

23p 2N2926roYg 9P 
Pap 293053 17p 
29p 2N3055 115W 37p 

15p 253563 A 64 16p 
2N3614 49p 

BSX19/20/21 16p 253702 It 3 9p 
MJE2955 90p 293704 & 5 10p 
MJE3055 65p 2N3706 A 7 9p 
MPUI31 PUT 49p 2N3708 a 9 8p 
0A91 0A81 6P 293710 a 11 10p 
0A81 4 0A91 6p 293819E FET 16p 
TIP 29 & 30 52p 293823E FET 17p 
TIP 31,A 32 69p 2E3904/5/6 15p 

FULL SELECTION IN OUR FREE LISTS, 

BC109 lOp 
BC147/8/9 lOp 
BC157/8/9 '12p 
BC167/8/9. 12p 
BC177/8/9 18p 
BC182/3/4AAL10p 
BC212/3/4A4L11p 
BCY70/1/2 17p 
BD131 a 132 39p 
BFR51 
BFR50/51 
BFR50/51 
BFR88 250V 

BFY50/1/2 

vero 
VERO PINSx36 28p. 

NEw iow P,PICff i 
COPPER CLAD VEROBOARD 0,1" 

21"x5" 29p 21x31" 26p,31x31 "31p. 
31 "x5" 31p 31x 17" [1.50 

DIL IC's BOARDS 6x41" 11.50 
24 way edge connector 60p. 
36 way 90p. PLAIN 31 "x17" [1. 
FACE CUTTER 45p,FEC ETCH PAK 5Op 

NEW TRAMPUS FULL SPEC PAKS 

PAK A 30 RED LEDS our choice C1 
PAK B 4 741 OP AMP " 11 
PAK C 4 2N3055 11.0 12 BC109 £1 

PAK E 10 BC182 [1.F 11 2N3704 11 

PAK G 8 BFYSI f1.H 9 2N3819e[1 
PAK J 9 293053 [1.K 40 1N914 [1 

BZY88 400mW 
ZENER DIODES 

BRIDGE RECT 
IA 50V 20p 

341'10 ITC- 25p 

1A/50V SCR 36p 
9p TAG1 /400. 55p 

0106 a 7 SCR D1 
4A /400V 53p 
SC 146D TRIlC 
1. l 4,7V 

PRINTED CIRCUIT BOARD KIT 11.69 
DECON NO MESS ETCH PAK NEW 69p 
DECON DESOLDER BRAID REEL 59p 

HEATSINKS 
5F/T05 A 18F/T018 5p ea.TV4 15p, 
TV3 /T03 16p.EXTRUDED 4" 4Y1 29p. 

TGS308 GAS DETECTOR £1.80 ea. 

LOGIC PROBE TTL TESTER PEN 15 

CAPACITORS 

CERAMIC 22pí to 0,1uí 50v 5p. 
ELECTROLYTIC:10 /50 /100 of in 
10v 5p.25v 6p.50v 8p.2uf /10v 5p. 
1000 of /25v 18p,200 /500 25v 9p. 

POTENTIOMETERS (POTS) AB or EGIN 

LIN or LOG ROTARY 13p,SWITCH 14p 
DUAL 45p.$$LIDERS 29PSTEREO 57p 
KNOBS 7P. RESETS 6PRESISTORS 'tp 

SWITCHES: SPST 18p. DPDT 25p. 

DIN PLUGS ALL 12P. SOCKETS 1f1P, 

ALI CASES AB5 /AB7 50p.AB13 65p. 

TRANSFORMERS IA 6v6v or 12v12v 
Only C1.34.100mA type CT 750. 

Oil. sockets 
TEXAS GOLD 
LOW PROFILE ea 

8,14,4 16 PIN 13p 

SOLDERCON STRIPS: 
100 PINS 50p,1K £3. 

WW -051 FOR FI'RTHF.t DETAILS 
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/Marshall's 
A. Marsha I (London) Ltd Dept WW 
42 Cricklewood Broadway London NW2 3ET Tel :01- 4520161/2 
Telex 21492 
& 85 West Regent St Glasgow G2 20D Tel . 041 -332 4133 
& 1 Straits Parade Fishponds Bristol BS16 2LX 
Tel 0272 654201/2 
& 27 Rue Danton Issy Les Moulineaux Paris 92 Tel : 642 2985 

Catalogue price 25p Trade and export enquiries welcome 

OUR RANGE COVERS OVER 7,000 ITEMS 
THE LARGEST SELECTION IN BRITAIN 
TOP 200IC'S TTL, CMOS & LINEARS 
CA3018A 0.86 
CA3020A 190 
CA3028A 0.79 
CA3035 1.37 
CA3046 0.70 
CA3048 2.11 
CA3052 1.62 
CA3089E 1.96 
CA30900 4.23 
CD4000 0.36 
CD4001 0.36 
CD4002 0.36 
CD4006 1.68 
CD4007 0.36 
C 0400 1.63 
CD4009 1.18 
C04010 1.18 
CD4011 036 
CD4012 0.36 
CD4013 0.66 

. C04014 1.72 
CD4015 1.72 
C04016 0.66 
CD4017 1.72 
CD4018 2.56 
CD4019 0.86 
CD4020 1.91 
CD4021 1.72 
CD4022 1.66 
CD4023 0.36 
CD4024 1.24 
C04025 0.32 
CD4027 0.43 
CD4028 1.60 
CD4029 3.50 
CD4030 0.87 
CD4031 6.19 
CD4037 1.93 
CD4041 1.86 
C04042 136 

CD4043 
CD4044 
C04045 
C04046 
CD4047 
C04049 
CD4050 
LM301A 
LM308 
LO05TL 
LM380 
LM381 
LM702C 
LM 709 
801L 
14011. 
LM 710 
LM723C 
LM741C 
BOIL 
14DIL 
LM747 
LM748 
LM1401L 
LM3900 
LM7805 
LM7812 
LM7815 
LM 7824 
MC1303L 
MC1310P 
MC1330P 
MC1351P 
MC1352P 
MC14661. 
MC1469R 
NE555V 
NE556 
NE560 
NE561 

1.80 
1,80 
2.65 
2.84 
1.86 
0.81 
0.86 
048 
2.60 
1 -60 
1.10 
2.20 
0.75 
0.36 
0.46 
040 
0.47 
0.90 
040 
090 
0.38 
1.06 
0.60 
0.73 
0.70 
2.00 
2.50 
2.50 
2.50 
1.60 
2.59 
0.90 
0.80 
0.80 
3.60 
2.75 
0.70 
130 
4.48 
448 

NE565 4.411 
SL414 1.80 
SL610C 1.70 
SL611C 1.70 
5L612C 1.70 
SL620C 2.60 
SL821C 2.90 
SL623C 4.59 
SL640C 3.10 
SN7400 0.16 

?SN7401 0.16 
SN7401AN 0.38 
SN7402 0.16 
SN7403 0.16 
SN7404 0.19 
SN7405 0.19 
SN7406 0.46 
SN7407 046 

,SN7408 0.19 
SN7409 0.22 
SN7410 0.16 
SN7411 0.25 

.SN7412 028 
SN7413 0.35 
SN7416 0.36 
SN7417 0.35 
SN7420 0.16 
SN7423 0.29 
SN7425 0.29 
SN7427 0.29 
SN7430 0.16 
SN7432 028 
SN7437 036 
SN7438 0.35 
SN7440 0.16 
SN7441AN 0.85 
SN7442 0.65 
SN7445 0.90 
SN7446 0.96 
SN7447 0.96 

SN7448 0.90 ISN741t7 096 
SN7450 0.16 SN74160 1.10 
SN7451 0.16 SN74161 1.10 
SN7453 0.16 SN74162 1.10 
SN7454 0.16 SN74163 1.10 
SN7460 0.16 SN74164 2.01 
SN7470 0.33 SN74165 2.01 
SN7472 026 SN74167 4.10 
SN7473 0.36 SN74174 1.25 
5N7474 0.36 SN74175 0.90 
SN7475 0.60 SN74176 1.44 
SN7476 0.35 SM74180 1.40 
SN7480 0.60 SN74181 1.96 
SN7481 1.25 SN74190 2.30 
SN7482 0.75 SN74191 2.30 
SN7483 0.96 SN74192 1.15 
SN7484 0.95 SN74193 1.15 
SN7485 1.25 SN74196 1.60 
SN7486 0.32 SN74197 1.68 
SN7490 0.46 SN74198 2.25 
SN7491 0.86 SN74199 2.25 
SN7492 046 SN76003N 2.92 
SN7493 0.46 SN76013N 1.96 
SN7494 022 SN76023N 1.60 
SN7495 0.72 SN76033N 2.92 
SN7496 0.75 TAA263 1.10 
SN74100 1.26 TAA300 1.60 
SN74107 0.36 TAA350A 2.10 
SN74118 1.00 TAA550 0.60 
SN74119 1.92 TM611C 2.18 
SN74121 0.37 TAA621 2.03 
SN74122 0.60 TM661 B 1.32 
SN74123 0.60 TBA641B 2.25 
SN74141 0.85 TBA651 1.69 
SN74145 0.90 TBA800 1.40 
SN74150 1.60 TBA810 1-40 
SN74151 0.85 TBA820 1.16 
SN74153 0.86 TBA920 4.00 
SN74154 1.60 DIL sockets 0.17 
SN74155 1.50 

BRISTOL 10% discount for callers at our new shop 
at 1 Straits Parade, Fishponds, Bristol 
BS16 2LX during August. Tele: Bristol 
654201 '2. 

POPULAR SEMICONDUCTORS 
2N696 0.22 2N3906 0.27 AF139, 095 80139 0.71 - MPSA56 0.31 2N697 0.16 2N4037 042 AF23yy 0.65 BD140 0.87 0C28 0.765 2N698 0.32 2N4036 4-67 AF240 0.90 BF115 0.3é 0C35 090 2N699 0.59 2N4058 0.18 AF279 0.70 BF117 0.55 0C42 0.50 2N706 0.14 2N4062 0.15 AF280 0.79 BF154 0.20 0C45 0.32 2N708 0.17 2N4289 0.34 AL102 1.00 8F159 0.27 TIP29A 0.49 2N916 0.28 2N4920 1.10 BC107 0.14 13E180 0.35 TIP29C 0.58 2N918 0.32 
2N1302 0.186 

2N4921 0.83 
2N4923 1.00 

BC108 0.14 
BC109 0.14 

BF181 0.36 
8F184 0.30 

TIP31A 0.62 
TIP32A 0.74 2N1304 0.26 2N5245 0.47 BC147B 0.14 13E194 0.12 TIP33A 1.01 2N1306 0.31 2N5294 0.48 8C14813 0.15 8F195 0.12 TIP34A 1.61 2N1308 0.47 2N5296 0.48 8C1498 0.16 BF196 0.13 TIP35A 2.90 2N1711 0.45 2N5457 0.49 6C1574 0.16 BF197 0.15 TIP36A 3.70 2N2102 0.60 2N5458 0.46 BC158A 0.18 BF198 0.18 T1P42A 0.90 2N2147 0.78 2N5459 0.49 8C167B 0.15 BF244 0.21 TIP2955 0.98 2N2148 0.94 2N6027 0.46 8C168B 0.16 BF257 0.47 TIP3055 0.50 2N22184 0.22 3N128 0.73 BC1698 0.16 BF258 0.53 TIS43 0.28 2N22194 0.26 3N140 1.00 8C182 0.12 BF259 0.66 2TX300 0.13 2N2220 0.25 3N141 091 '8C1821. 0.12 BFS61 0.27 21X301 0.13 2N2221 0.18 3N200 2.49 8C183 0.12 13E598 0.25 ZTX500 0.15 2N2222 0.20 40361 0.40 BC183L 0.12 BFR39 0.24 ZTX501 0.13 2142369 0.20 40362 0.46 BC184 0.13 BFR79 0.24 ZTX502 0.18 2N2646 0.56 40406 0.44 BC184L 0.13 BFX29 0.30 1N914 0.07 2N2904 0.22 40407 0.35 BC212A 0.16 BFX30 0.27 1N3754 0.15 2N2905 0.26 40408 0.50 BC212LA 0.16 BFX84 0.24 1N4007 0.10 2N2906 0.19 40409 0.52 BC213LA 0.15 BFX85 0.30 1N4148 0.07 2N2907 0.22 40410 0.52 BC214LB 0.18 8FX88 0.25 1N5404 0.22 2N2924 0.20 40411 2.00 8C2378 0.16 BFY50 0.225 1N5408 0.30 2N2926G 0.12 40594 0.74 BC238C 0.15 BFY51 0.23 A4119 0.08 2N3053 0.25 40595 0.84 8C239C 0.15 BFY52 0206 BAt02 0.25 2N3054 0.80 40636 1.10 6C257A 0.16 BRY39 0.43 84145 0.18 2N3055 0.75 40673 O.* BC258B 0.15 ME0402 0.20 84154 0.12 2N3391 0.28 AC126 0.20 BC2598 0.17 ME0412 0.18 BA155 0.12 2N3392 0.15 AC127 0.20 8C301 0.34 ME4102 0.11 BB103B 0.23 2N3393 0.15 AC128 0.20 BC3076 0.17 MJ480 0.96 8B1048 0.45 2N3440 0.59 AC151 0.27 BC308A 0.16 MJ481 1.20 BY126 0.12 2N3442 1.40 AC152 0.49 BC309C 0.20 MJ490 1.06 BY127 0.15 

2N3638 0.15 AC153 0.35 BC327 0.23 MJ491 1.46 81711 0.51 2N3702 0.12 AC176 0.30 BC328 022 MJ2955 1.00 BYZ12 0.61 2N3703 0.13 AC187K 0.36 BCY70 0.17 MJE340 0.48 0A47 0.06 2N3704 0.15 AC188K 0.40 BCY71 0.22 MJE370 0.65 0A81 0.18 
2N3706 0.15 AD143 0.68 BCY72 0.15 MJE371 0.75 0A90 0.06 2N3708 0.14 40161 0.50 6D121 1.00 MJE520 0.60 0491 0.06 2N3714 1.38 40162 0.50 80123 0.82 MJE521 0.70 W021A200 0.32 2N3716 1.80 AF106 0.40 80124 0.67 MJE2955 1.20 BY164 0.57 
2N3771 2.20 14E109 0.40 BD131 0.40 MJE3055 0.75 ST2 diac 0.20 
2N3773 2.86 AF115 935 BD132 0.60 MP8113 0.47 40669 1.00 
2N3789 2.06 AF116 0.35 80135 0.43 MPF102 0.39 TIC44 0.29 2N3819 0.37 AF117 0.35 80136 0.47 MPSA05 0.26 C1060 0.55 2N3820 0.84 ; AF118 0.35 60137 0.56 MPSA06 0.31 ORP12 0.60 2N3904 0.27 AF124 030 60138 0.63 MPSA55 0.31 
Prices correct at July. 1975 but all exclusive of V.A. T. Post & Package 25p 
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TRANSFORMERS 
MAINS ISOLATING 

PRI 120/240V SEC 120/240V 
CENTRE TAPED AND SCREENED 

Ref. VA 
£ 

P &P 
No. (Watts) p 

07 20 2.80 38 
149 60 4.35 45 
150 100 4.89 45 
151 200 8.13 53 
152 250 9.83 73 
153 350 11.88 73 
154 500 13.65 91 
155 750 20.51 BRS 
156 1000 29.15 BRS 
157 1500 33.23 BRS 
158 2000 37.07 BRS 

Ref. 
No._ 
112 

79 
3 

20 
21 
51 

117 
88 
89 

30 -VOLT RANGE 
SECONDARY TAPS 
0-12-15-20-24-30 

Amps E P &P 

0 5 1.81 30 
1.0 2.40 38 
2.0 3.49 38 
3.0 4.53 45 
4.0 5.13 53 
5.0 6.41 53 
6.0 7.16 60 
8.0 9.87 67 

10.0 9.90 73 

Ref. 
No. 
124 
126 
127 
125 
123 
40 

120 
131 
122 
189 

60 -VOLT 
RANGE 

SECONDARY TAPS 
0- 24- 30- 40 -48 -60 

Amps £ 
P &P 

0.5 2.33 38 
1.0 3.41 38 
2.0 5.08 45 
3.0 7.52 60 
4.0 8.75 67 
5.0 9.75 73 
6.0 11.30 85 
8.0 15.00 BRS 

10.0 17.52 BRS 
12.0 19.98 BRS 

HIGH VOLTAGE 
MAINS ISOLATORS 

PRI 200/220 OR 
400/440 

SEC 100/120 OR 
200/240 

VA 
60 

350 
1000 
2000 

Ref. 
243 
247 
250 
252 

P&P 
£ p 

4.37 63 
10.41 75 
27.06 BRS 
41.07 BRS 

dRIUGE 
RECTIFIERS 

50v 2A 
100v 2A 
200v 1A 
400v 4A 
600v 2A 
PM 7A6 
500v l0A E2.35 

P&P 15p 

30p 
35p 
40p 
60p 
45p 

METERS 
AVO8 Mk. 5 £50.80 
AV072 E19.75 
U4313' E11.80 
U4315' £13.85 

'(USSR).. inc steel case 
P &P 95p 

MAINS 
KEYNECTORS 

£3.25. P &P 25p 

MAINS TIMER 
Delay 1-30 minutes 

(Adjustable) 
£5.95. P &P 25p 

12 and /or 24 -VOLT 
PRIMARY 240 -250 VOLTS 

Ref. AMPS P &P 
No- 12v 24v E P 

111 0.5 0.25 1.35 23 
213 1.0 0.5 1.74 30 

71 2 1 2.29 38 
18 4 2 2.86 38 
70 6 3 4.12 45 

108 8 4 4.56 45 
72 10 5 5.14 53 

116 12 6 5.52 53 
17 16 8 7.28 60 

115 20 10 10.39 73 
187 30 15 13.59 83 
226 60 30 16.83 BRS 

Ref. 
No. 

102 
103 
104 
105 
106 
107 
118 
119 

50 -VOLT RANGE 
SECONDARY TAPS 
0- 19- 25- 33 -40 -50 

Amps. £ 

0.5 2.58 
1 0 3.38 
2.0 4.68 
3.0 5.81 
4.0 7.60 
60 12.10 
8 0 12.98 

10.0 16.99 

P& P 

P 

30 
38 
45 
53 
67 
67 
85 
BRS 

Ref. 
No. 

113 
64 

4 
66 
67 
84 
93 
95 
73 

AUTO TRANSFORMERS 
VA 

(Watts) AUTO TAPS 

20 
75 

150 
300 
500 
1000 
1500 
2000 
3000 

0 -1 15- 210 -240 
0-115-210-240 
0-115-210-220-240 

1.67 
2.90 
4.12 
5.82 
8.82 

13.68 
18.11 
24.20 
35.09 

P&P 
P 

30 
38 
45 
53 
67 
91 
BRS 
BRS 
BRS 

CASED AUTO. TRANSFORMERS 
240v maws lead input an' USA 2 -pin outlets 

20VA £3.23. P &P 38o, 113w 
500 VA £10.45, P &P 90p, 67w 

1000 VA £17.51 BPS, 84w 

MINIATURE TRANSFORMERS 
WITH SCREENS 

Ref. MA Volts E 
P &P 

P 
238 200 3 -0 -3 1.54 10 
212 1A1A 0 -6, 0 -6 1.84 30 

13 100 9 -0-9 1.41 13 
235 330.330 0 -9, 0 -9 1.56 19 
207 500.500 0- 8- 9.0 -8 -9 1.92 30 
208 1 A 1A 0-8 -9, 0-8 -9 3.30 38 
236 200, 200 0 -15, 0 -15 1.43 19 
214 300, 300 0.20, 0.20 1.93 30 
221 700 (DCI 20- 12- 0 -12 -20 2.17 38 
206 1A 1A 0- 15-20, 0 -15 -20 3.46 38 
203 500, 500 0- 15 -27, 0 -15 -27 3.00 38 
204 1A 1A 015 -27, 0 -15 -27 .3.85 38. 

POWER UNITS 
A125. 6 -9v. at 200mA in moulded case forming a 

2 -pin 5A plug £2.45. P &P 25p. 
CC12 -05. Output switched. 

3-4- 5- 6- 7.5 -9 -1 2v. at 500mA 
£4.08. P &P 30p 

CARBON FILM RESISTORS 
Yaw 10ohm - 1 Mohm 
90p per 100. Inc P &P 

CAPACITORS 
MINIATURE CERAMICS 
50v 22pF 0.047 mfd. 3Op per doz. 

Paper (metal cased) 
1,000v 0.01- 0.025 -0.05.1 mfd. 

85p per doz. P &P 15p 

PLEASE ADD VAT 
AFTER INCLUDING P &P 

ELECTROSIL AND SEMICONDUCTOR 
STOCKIST - SEND STAMP FOR CAT 

Barrie Electronics Ltd. 
3,THE MINORIES, LONDON EC 3N 1BJ 

TELEPHONE: 01 -488 3316/8 
NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST. 
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TRANSISTORS 
TypePrin( 9 ' 

AC107 0.35 
AC117 0.24 
AC126 0.25 
AC127 0.25 
AC128 025 
AC141 0.26 
AC141K 0.27 
AC142K 0.19 
ACI 53K 0.28 
AC154 0.20 
AC176 0.25 
AC178 0.27 
AC179 0.27 

0.25 
AC187K 0.26 
AC188 0.25 
AC188K 0.26 
AC 193K 0.30 
AC194K 0.32 
ACY28 0.25 
ACY39 0.66 
A0140 0.50 
AD 142 0.52 
40143 0.51 
AD149 0.48 
AD161 0.48 
A0162 0.43 
AFI 14 0.25 
Af115 0.25 
AF116 0.26 
AF117 0.20 
AF116 0.50 
AF121 0.32 
AF124 0.25. 
AF125 0.25 
AF126 0.25 
AF127 0.25 
AF139 0.35 
AF147 0.35 
AF149 0.45 
AF178 0.55 
AF179 0.60 
AF180 0.55 
AF181 0.50 
AF186 0.40 
AF239 0.40 
AF279 0.84 
AL100 1.10 
AL102 1.10 
A1103 1.10 
AL113 095 
AU103 2.10 
AU710 190 
AU113 2.40 
BC107 0.12 
BC107B 0.40' 
BC108 0.12 
.13C10134, 0.12 

BC108C 0.14 
8C109 0.13 

BC1103 C 0.13 
BC114 0.20 
BC715 0.20 
BC116 0.20 
BC117 0.20 

TYpePnce/7 

BC119 0.29 
8C125 0.22 
0C126 0.20 
OC732 0.15 
13C134 0.20 
BC135 0.19 
BC136 0.20 
BC137 0.20 
BC138 0.20 
BC142 0.30 
BC143 0.36 
BC147B 0.13 
8C148 0.12 
=C149 0.14 
BC1496 0.15 
BC152 0.24 
BC153 0.20 
BC754 0.20 
BC157 0.16 
BC158 0.13 
BCt59 0.16 
13C161 0.48 
BC167B 0.15 
6C1688 0.13 
BC769C 0.13 
BC170 0.16 
BC1714 0.15 
BC172 0.14 
8C173 0.20 
BCt76 0.22 
BC777 0.20 
BC178 0.22 
BC178B 0.22 
BC179 0.20 
BC17913 0.21 
13C182L 0.11 
8C183 0.11 
8C183K 0.12 
BC183L 0.11 
BC7841 0.13 
BC186 0.25 
BC787 0.27 
BC208 0.12 
BC212L 0.12 
BC213L 0.12 
BC214L 0.15 
6C238 0.12 
BC261A 0.28 
13C2624 0.16 
BC2638 0.25 
BC267 0.16 
BC268C 0.14 
6C294 0.37 
BC300 0.60 
BC301 0.35 
BC303 0.60 
BC3078 0.12 
BC308A 0.10 

5C323 0.48 
BC377 0.22 

eC461 - 1.58 
BCY42 0.16 
BCy71 0.22 
13CY87 4.85 
BCY88 2.42 

Type Prrcel7 

BD115 0.65 
8D123 0.99 
BD124 090 
BD13OV 1.42 
80131 0.45 
BD132 0.50 
013135 0.40 
00136 0.46 
80137 0.48 
8D138 0.50 
B0139 0.55 
1313140 0.82 
BD144 2.19 
130745 0.75 
sot 63 0.67 
BD183 0.66 
8D234 0.75 
60519 0.76 
80520 0.76 
BDXtB 1.45 

32 2.55 130)(32 
BDY16A 0.36 
80Y18 1.76 
B0Y20 0.99 
8E115 0.20 
BF117 0.45 
BF120 0.55 
10121 0.25 
8F123 0.28 
BF125 0.25 
BF127 0.30 
13F158 0.26 
8F159 0.27 
BF160 0.22 
13F161 0.45 
BF162 0.45 
13F163 0.45 
BF167 0.25 
8F173 0.25 
13E177 0.30 
BFI 78 0.33 
8F179 0.33 
BF180 0.35 
BF181 0.33 
8F182 0.44 
BF183 0.44 
8F184 0.26 
BF185 0.26 
8F194 0.15 
8F195 0.15 
BF196 0.15 
6F197 0.17 
8F198 0.20 
13F199 0.25 
13F200 0.35 
BF218 0.35 
BF222 1.05 
8F224J 0.15 
13E240 0.20 
10241 0.22 

BF254 0.45 
BF255 0.45 

0.49 BF257 09 
8E258 0.66 
13E259 0.93 
BF262 0.70 
13F263 0.70 

Type Pr/cei7 

BF273 0.16.C106F 
6F336 0.36 
8F337 0.35 
BF458 0.60 
0F459 0.63 
13F596 0.70 
8F597 0.15 
13E839 0.24-ME6001 
BFR41 0.30'ME6002 
BFR61 0.30 
13FR79 0.24 
8F743 0.55 
BFW1O 0.55 
BFW11 0.55 
BFW16A 1.70 
BFW30 1.38 
BFW59 0.19 
BF1/Y60 0.20 
8F1N90 0.28 
BFXt6 2.55 
BFX29 0.30 
BFX30 0.35 
9FX84 0.25 
BFX85 0.26 
BFX86 0.26 
BFX87 0.28 
8Fx88 0.24 
BFV78 0.53 
BFY40 090 
BP/41 0.43 
8FY50 0.25 
BFY51 023 
8FY52 0.23 
8FV57 0.3210C45 
BFY64 0.42 
11IFV72 0.31 
BFY90 0.70 
BLY15A 0.79 
ePX25 120 
13P)(29 1.70 
BPX52 1.90 
8RC4443 0.66 
eRV39 0.47 
BRV56 0.40 
89101 0.47 
85W64 0.38 
BSX19 0.13 
85X20 0.19 
BSX76 0.15 
BSX82 0.52 
BSY19 0.52 
BSV41 0.22 
8SY52 0.45 
13SY54 0.50 
8SV56 0.80 
BSY65 0.15 
58Y78 0.40 
BSY91 0.28 
57106 1.24 
67116 1.20 

BU108/023.25 
BU126 2.99 

1. BU205 9a 
BU207 3.00 
BU208 3.15 
BU209 2.65 
BUY77 2.50 

Type P,ice/7 

0.43 
C1 11E 0.56)ZX1313 
CRS1 /40 0.75 
CRS3/40 026 
040N1 0.46 
E1222 0.55 
E5024 0.20 

0.18.2N696 
0.1712N697 

ME8001 0.18 
MJE340 0.68 
MJE341 0.72 
MJE370 0.65 
MJE520 0.85 
MJE521 0.95 
MJE2955 1.20 
MJE3000 1.85 
MJE3055 0.74 
MM721 0.70 
MPF102 0.40 
MPSA05 0.47 
MPSA55 0.50 
MPS6566 0.21 
MPSUO5 0.66 
MPSUO6 0.76 
MPSU55 1.26 
MPSU56 1.26 
0C26 0.38 
0C28 0.65 
0C35 0.59 
0C36 0.64 
0C42 0.55 
0C44 0.25 

0.32 
0070 0.32 
0071 0.32 
0072 0.32 
0073 0.51 
0075 0.25 
OC81 0.53 
0081D 0.57 
0C139 0.76 
OC140 0.80 
OC170 0.25 
OC171 0.30 
oCP71 0.92 
05188 2.19 
052364 0.65 
ORP12 0.55 
1320088 2.05 
920108 2.95 
TAGS/ 400 

1.54 
T1C44 0.29 
TIC46 0.44 
TIC47 0.58 
TIC294 0.49 
TIP30A 0.58 
TIP314 0.65 
TIP324 0.67 

TIP344 10.73 

1IP414 0.80 

TIS43A 0.30 
TIS73 1.36 
ZTx109 0.12 
2TX300 0.18 
175304 0.22 

Type Prrcel7 

ZTX310 0.10 
0.12 

21X500 0.17 
ZTX502 0.17 
7TX504 0.42 
ZTX602 0.24 
2N525 0.86 

0.23 
0.15 

2N706 0.12 
257064 0.15 
2N708 0.35 
2N744 0.30 
2N914 0.19 
2N916 0.20 
25918 0.42 
25930 0.35 
251304 0.21 
251305 0.21 
2N1306 0.31 
251307 0.22 
2N1308 0.26 
251309 0.36 
251613 0.34 
2N1711 0.45 
251890 0.45 
251893 0.48 
252102 0.51 
252217 0.36 
2N2218 0.60 
2N2219 0.50 
2522274 0.41 
2N2222A 0.50 
2523694 0.42 
252401 0.60 
2N2484 0.41 
2N2570 0.18 
252646 0.53 
2N2712 0.12 
292904 0.22 
2529044 0.26 
2N2905 0.26 
2529054 0.28 
2N2926G 0.13 
2N2926Y 0.12 
2529260 0.12 
2N3019 0.75 
2N3053 0.21 
2N3054 0.55 
2N3055 0.60 
253133 0.54 
793134 0.60 
293232 1.32 
253235 1.10 
253254 0.28 
2N3323 0.48 
2533974 0.23 
2N3702 0.13 
253703 0.15 
2N3704 0.15 

253706 0.10 
253707 0.13 

2N3724 0.72 
2N3739 1.18 
293771 1.70 
253772 1.90 
253773 2.90 

Type Pnce/7 

2N3790 4.15 
253794 0.20 
2N3819 0.35 
2N3820 0.49 
2N3823 1.45 
2N3866 1.70 

-253877 0.25 
2N3904 0.16 
2N3905 0.18 
2N3906 0.15 
2N4032 093 
2N4036 0.52 
2N4046 0.35 
2N4058 0.17 
254123 0.13 
254124 0.15 
254126 0.20 
2N4236 1.90 
254248 0.12 
2N4284 0.19 
254286 0.19 
254288 0.13 
2N4289 0.20 
254290 0.14 
2N4291 0.18 
2N4292 0.20 
2N4871 0.24 
254902 1.30 
255042 1.05 
255060 0.32 
2N5061 0.35 
255064 0.45 
255087 0.32 
2N5294 0.35 
255296 0.57 
255298 0.58 
255322 0.85 
2N5449 1.90 
255457 0.30 
2N5458 0.35 
2N5494 095 
295496 1.05 

256027 0.65 
296178 0.71 
256180 0.92 
2SC643A 1.36 
2SC1172Y 

220 
39140 1.21 
40250 0.60 
40327 0.67 
40361 0.48 
40362 0.50 
40429 0.80 
40439 2.67 
ACI 28/ 
AC176 0.52 
AC141K/ 
AC142K 0.56 
AC187/ 

AC187K/ 
0.60 

4C188K 0.81 

AC194K 0.71 
AD761/ 
AD162 0.95 
13C142/ 
BC143 0.70 

DIODES 
Type Price l'7 
AA713 0.15 
44179 009 
AAtZg g,2p 
44143 0.10 
AAZt3 0.30 
44217 0.12 wog 0.15 
34102 0.25 
13A110U 0.30 
84115 0.12 
M141 0.17 
BA145 0.17 
84148 0.17 
8A154 0.13 
84155 0.16 
BA156 0.16 
BA157 0.25 
BAX13 006 
BAX16 0.07 
84V72 0.11 
13131058 0.52 
B81103 0.45 
BR1O0 0.50 
BytQO 0,15 
BV103 0.22 
BV126 0.16 
By127 0,17 
gy133 0.23 
BY140 1.40 
BY164 0.55 
8y176 1,68 
BY179 0.70 
BY206 0.31 
BYX10 0.15 
0447 0.07 
0481 0.12 
0490 0.08 
0491 0.07 
OA95 OA7 
0A200 0.10 
04202 0.10 
OA210 0.2f 
5914 0.07 
N916 0.10 
94001 0.05 
94002 0.06 
N4003 0.07 
54004 0.06 
N4005 0.09 
54006 0.11 
N4007 0.14 
N4148 0.05 
54448 0.10 
N5400 0.15 
N5401 0.17 
N5402 0.20 
N5403 0.22 
95404 0.25 
95404 0.332pp7,, 

N5407 0.34 

ZENERS 
.400mW 
3.33V 0.12 
1W 
3.3.100V 0.18 

THYRISTORS. TRIACS 

WITH TRIGGER 

IF VRM. 50V 
3A -/-/- 
4A 26/-/- 
6A 29/-/- 
BA 32/-/- 
10A 36/-/- 
16A -/-/- 
Notes: All prices a 

second is triac. thi 
rating and device type. 9 
enquiries welcomed. 

AND 

100V 
-/28/30 30/-/- 
33/44/46 
38/50/52 
42/60/63 
-/82/90 
e in pence 
d i5 triac 

Connection 

TRIACS 

200V 
-/34/36 38/-/- 
42/56/58 
47/64/61 
51/74/78 
-/88/95 

per unit. First 
with trigger. Encapsulation 

data supplied pP 

400V 
-/50/52 60/-/- 
68/80/84 
75/92/97 
84/104/109 
-/132/140 
price in each g 

depends 
with each 

600V 
-/66/70 

75/-/- 
80/100/105 
90/114/120 
100/128/13 

oup is thyristor, 
on current 

devise. Quantity y 

INTEGRATED 
Type Pncel7 
CA3045 1.40 
CA3046 0.70 
C43065 1.90 
MC7307P 1.19 
MC131oP2.94 
MC1327PQ 

1.01 
MC1330P0.76 
MC1351P 0.75 
MCI 352P 0.82 
MC1358PQ 

1.85 
MC7496L 027 
MC3051P 0.58 
MFC40008 

0.43 
MFC4060A 

0.70 
MFC6040 0.91 
NE555 0.72 
NE556 1.34 
SL414A 1.91 
SL9018 3.84 
S19178 5.12 
S5760035 

2.92 
SN76013N 

1.95 
SN76013ND 

1.72 
55760235D 

1.72 
S5760235 

1.96 
SN76033N 

2.92 
SN76530P1.05 

1.20 
TAA3003 1.76 
744320 0.94 

2.02 
TAA435A 0.85 
14A450 2.70 
744550 0.55 
744570 2.02 
7446118 1.85 

CIRCUITS 

Type Pnce(9 
TAA6300 

4.18 
744630S 

4.18 
744700 4.18 
744840 2.02 
T448614 

0.49 
TAD100 2.66 
TgA7205 0.99 
TBA2404 

2.97 
1B44800 

5.90 
18A500 1.99 
1134550Q 

2.00 
TBA510 1.99 
78A520Q 3.34 
TBA530 2.71 
T845300 2.71 
TBA540 3.21 
T8A5400 3.21 
71345500 4.10 
134560C 4.09 
TB456000 

4.10 
184570 1.17 
T84641 0.76 
TBA673 2.28 
TBA700 2.59 
TBA720Q 2.45 
18A7500 2.33 
18A800 1.75 
TBAB10A51.75 

TBA9200 4.23 
TB4990 4.10 
TBA9900 4.10 
TC42700 4.18 
ZN414 1.25 
064995159 

2.25 

THIS MONTH'S 
SPECIAL OFFERS: 

741 DIL 8 
£35/100 

£105/500 
555 Timers 

£55/100 
£205/500 

PLEASE ADD 25°o FOR VAT 

p&p; U.K. £0.12 PER ORDER. OVER 
SEAS AIR MAIL. AT COST. 

All items advertised ex-stock on magazine 
copy date. All prices subject to availabill- 
ty. Our new catalogue is now available at 

30p (refundable). 
GIRO A/C 23 532 4000 

EAST 
CORNWALL 
COMPONENTS 
CALLINGTON 

CORNWALL PLI 8PZ 
Telephone: Stoke Climsland (05797) 
439. Telex: 45457 A/B MERCURY 
CALGTON. 

Don't miss your copy of 
HENRY'S only 

NEW1975 P&P 

CATALOGU _ 

sop 50p 
PIus15p fIENRs 

I / 
* OVER 5,000 ITEMS - largest UK range o 

electronic components for home 
constructors. 

* 200 PAGES - every aspect of electronics and 
components for amateurs and hobbyists - 
kits, projects, test gear. 

* DOZENS of new lines and new ranges. 
* MANY price reductions throughout the new 

Catalogue. 
* A Discount Voucher with every copy, worth 

50p. 

FREE TO EDUCATIONAL ESTABLISHMENTS 

when ordered on official notepaper. 

Write now for your copy, enclosing 65p remittance. 

'I. 

[ELECTRONIC FOOTBALL & TENNIS 
11 WITH THE FABULOUS 

VIDEO SPORT 
ON YOUR OWN TV 

Play three exciting electronic ball 
games. FOOTBALL. TENNIS HOLE 
IN THE WALL on your own TV, Just 
plug Video Sport into the aerial 
socket of your TV and away you go 
Completely safe for you. your 
children and your TV. Mains 
operated 

OUR INCREDIBLE PRICE P 
£35.00 inc. VAT 
DEMONSTRATIONS 
NOW IN ALL CENTRES, 

AM /FM MODULES 
LP1179 LP1171 

Combined AM /FM tuner 
modules. together with a small 
number of R.C.s Fernre Aerials. 
make up a sensitive 
FM /MW /LW tuner. 
6 Volts supply. supplied with 
data and circuit sheets 

LP1171 combined IF strip 
E4.80. 
LP1179. FM front end and AM 
gang E4.60 
E8.62 the pair 
Suitable Ferrite aerial 87p 

UHF TV TUNERS 
625 -line receiver UHF transistorised tuners UK operation 
Brand new (Post / Packing 25p each). 

TYPE A variable tuning slow morion drive E3.50 
TYPE 134-button push button (adjustable) E4.80 
TYPE C variable tuning E2.90 
TYPE D 6- button UHF VHF tuner E5.75 

BUILD THE TEXAN + FM TUNER 
TEXAN 20 + 20W STEREO AMP. 
Features glass fibre PC board. Gardners low held transformer 
6 -IC's. 10- transistors plus diodes. etc Designed by Texas 
instruments engineers for Henrys and. P.W 1972. Overall 
site 1514 o 234" o 614" mains operated. Free teak sleeve 
with every kit. ' 

£38.75 (CARRIAGE 60p) 
(also built end tested E46.671 

Stereo FM Tuner 
Features capacity dede tuning lead 
and tuning meter indicators. mains 
operated 

High performance and sensitivity Overall sue in teak sleeve 
8" o 214" e 614 ". Complete kit with teak sleeve. 

£26.25 (CARRIAGE 50p). 
(also built and tested £31 201 

JOIN THE LARGE BAND OF 
CONSTRUCTORS! 

SPECIAL OFFER 

GARRARD CT4 STEREO 
CASSETTE 

TRASPORT MECHANISM 
Features -- - 

* Stereo Heads ar 
F 

Built -in Motor Stabilisor 1 

A Auto Stop + Eject ,,' -41, 
Pause Control 

4 12v DC Operation 

Robust precision engineered mechanism based on 
the " STARR- patented design. Ideal for use in car 
stereo cassette players. hi -fi stereo cassette 
recorders, industrial and many other applications. 
Suitable for the 'Mt Ascot Stereo Cassette Dock 

£13.50 inc. VAT P &P 35p 
FREE: - 
SEND NOW FOR OUR FREE 
LIST NO 36 FOR OUR COM- 
PLETE RANGE OF OVER 
10,000 SEMI -CONDUCTOR 
DEVICES AT NEW LOW 
PRICES 

Now Open Supermarket, Browse 
Round The New Supermarket at 
404 Edgware Road 

ALL PRICES NOW 
INCLUSIVE OF VAT 

ENRY5 
lectronic entres 

404 -406 Electronic Components 6 Equipment 01-402 8381 
304 PA- Disco- Lighting High Power Sound 01 -402 5854 
303 Special offers and bargains store 
All mail to 303 Edgware Road. London W2 18 W 

Prins correct at time of preparation. Subject to change without notice. E.b O.E 

Hr Fr and 
Electronics 
Centres Open 
9am - 6pro 

www.americanradiohistory.com

www.americanradiohistory.com
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LECTRO ALU 
Why hunt 

around 
when there's 

Catalogue 7 
issue no 3? 

al UP -DATED PRODUCT 
& PRICE INFORMATION 

REFUND VOUCHER 

We have made It Just about as comprehensive and up -to- the -minute as possible. 
Thousands of items from vast ranges of semi-conductors Including I.C.s to components, 
tools. accessories, technical information and diagrams are Included as well as a refund 
voucher worth 25p for spending on orders list value £5 or more. SEND NOW FOR YOUR 
COPY BY RETURN. Its an investment in practical 
money -saving and reliability! 30p post paid 

+E.V. PRICE STABILIZATION POLICY 
This is one of reviewing prices every 3 months rather than trying to keep up with day by 
day changes as they occur. We have in fact held prices for two such periods (Jan. 1 -July 1) 
and our next price review is due October 1st. 

+E.V. DISCOUNT PLAN 
Applies to all itemsexcept the few where prices are shown NETT. 5% on orders from £5 
to £14 99; 10% on orders value £1 5 or more. 

+FREE POST & PACKING 
In UK for pre -paid mail orders over £2 (except Baxandall cabinets). If under there is an 
additional handling charge of 10p. 

+QUALITY GUARANTEE 
All goods are sold on the understanding that they conform to makers' specifications. No 
rejects, seconds or sub -standard merchandise. 

ELECTR011AUJ LTD 
All communications to Section 2 8 
28 ST. JUDES ROAD. ENGLEFIELO GREEN. ECHAN. SURREY TW20 0118 
Telephone Epham 3603. Telex 264475. Shop hours: 9 -5.30 daily. 9-1 p m Sate. 
NORTHERN BRANCH: 680 Bumage Lane, Surnage. Manchester M19 INA 
Telephone (061) 432 4945. Shop hours Daily 9 -5.30 p m., 9.1 p.m. Sats. 
U.S.A. CUSTOMERS are smiled to cooled ELECTROVALUE AMERICA. P.O. Box 27. Swarthmore PA 19081 

a37 

TO .Diril O/O OFF 
MEMOREX ` .TDK 

POST FREE ON 
ORDERS OVER £10 BASF SCOTCH 

LEADING BRANDS OF CASSETTES - REPLACEMENT GUARANTEE 

PLASTIC 
SNAP PACK 

BASF III BASF 
SUPER SiM 

BASF 
Cr 02 

SCOTCH 
DYNARANGE 

SCOTCH 
Cr 02 

ONE 10 ONE 10 ONE 10 ONE 10 ONE 10 

C60 
C90 
C120 

£0.44 
E0.84 
£0.80 

£4.35 
£6.20 
£7.90 

E0.57 
£0.79 
£1.08 

£5.60 
E7.30 

E10.50 

E0.88 
£1.18 
E1.47 

£83 0 
£11.55 
£14.65 

£0.48 
£0.85 
£0.87 

E4.50 
E6.45 
£8.80 

£0.88 
£1.18 
E1.47 

E8.70 
E11.70 
E14.65 

PLASTIC 
SNAP PACK 

AGFA LII AGFA G02 MEMOREX MRX MEMOREX CR02 TOK DYNAMIC 

ONE 10 ONE 10 ONE 10 ONE 10 ONE 10 

C60 
C90 
C120 

£0.38 
£0.49 
£0.68 

E3.70 
£4.85 
£6.51x 

£0.71 
£0.94 
E1.27 

£8.90 
£9.35 

£12.80 

00.61 
£0.87 
01.17 

£6.00 
£8.60 

E11.20 

£0.84 
£1.11 - 

E8.30 
£11.00 - 

£0.43 
£0.68 
£0.98 

E4.25 
£6.35 
£8.60 

LEADING BRANDS OF TAPES - FULLY GUARANTEED 

REEL TO REEL TAPES 
BASF LI-i 

LH LOW NOISE 
in plastic_ 

library box 

SCOTCH 
HIFI boxed 

MEMOREX 
LOW NOISE in 

plastic library box 

AGFA 
LOW NOISE 

Plastic 
library be 

LONG PLAY ONE 10 ONE 10 ONE 10 ONE 10 

5 .'900' 
51/4" 1200' 
7" 1800' 

E1.55 
E1.78 
£2.32 

E15.00 
£17.50 
£23.00 

E1.84 
£2.40 
£2.80 

£17.90 
E22.76 
£25.50 

E1.34 - 
E2.10 

02.90 

E20.50 

E1.22 
£1.60 
£2.18 

£12.10 
E15.00 
E21.00 

DOUBLE PLAY ONE 10 ONE 10 ONE 10 ONE 10 
5" 1200' 
57." 1800' 

1 2400' 

0.80 
E2.57 
E2.85 

E17.75 
£25.00 
E26.00 

E2.40 
£3.00 
E3.35 

£22.76 
£26.52 
E32.50 

E1.46 

£2.60 

£14.00 

E25.00 

£1.52 
E2.20 
£2.60 

£14.49 
E21.00 
£25.50 

TRIPLE PLAY ONE 70 ONE 10 ONE 10 ONE 10 
b" 1800' 
5'." 2400' 
7" 3600' 

E2.52 
E3.20 
£3.80 

E25.00 
E31.00 
E38.00 

E3.00 
£3.65 
£5.25 

£28.52 
£35.95 
£51.92 - - 

E2.30 
E2.85 
£3.50 

E22.20 
E27.75 
£34.50 

i0' -i^ 3600' LP NAB 
I 5.7" 4200' LP NAB or CINE 

E4.82 £48.00 
E5.20 £49.00 

TERMS ADD 15p p &p ORDERS OVER E10 post free Prices shown include VAT at 8 % bui are subject io 
change without noti e Offers apply io U K members only 

MAIL ORDER ONLY - CASH WITH ORDER 

CITY AUDIO 
30 BAKER STREET, LONDON, W1M 2DS 

SPECIAL AUDIO & VIDEO TAPES SUPPLIED - RATES ON REQUEST 

TRANSISTORS 
AC107 0.16 BC158 0.11 CV7464 0.10 2G106 0.21 AC126 0.16 BC159 0.13 CV7594 0.25 20306 0.44 
AC127 0.16 8C171 0.18 CV7648 0.30 2G345A 0.18 
AC128 0.12 BC172 0.16 CV8762 0.40 20402 0.25 
AC138 0.20 8C173 0.16 M0533 0.30 25526 0.16 
AC141 0.20 BC184 0.18 ME4102 0.12 2N697 0.15 AC142 0.20 BC208 0.12 MJE2021 0.85 25715 0.35 
AC153 0.22 BC209 0.13 MJE2955 0.95 2N726 0.25 
AC154 0.22 BC212L 0.14 MJE3055 0.60 2N753 0.55 
AC167 0.21 BC2131. 0.12 NKT162 0.25 251303 0.16 
ÁC768 0.27 BC2141 0.14 NKTI64 0.25 251304 0.19 
AC169 0.16 BC301 0.30 NKT212 0.20 251305 0.19 
AC1 76 0.15 BC337 0.15 NKT221 0.17 251309 0.25 
AC176) MP BCZ11 0.28 NKT224 0.15 251754 0.20 
AC128) 0.25 BD131 0.40 NKT270 0.15 252484 0.30 
AC177 0.28 BD132 0.40 NKT278 0.15 2N2923 0.18 
AC178 0.25 BD131) MP 0C22 0.50 252924 0.18 ACY17 0.28 80132) 0.75 OC28 0.50 252925 0.15 ACY18 0.22 60139 0.70 0C35 0.45 252926G 0.14 - ACY19 0.22 8D 140 0.70 OC36 0.55 2N 2926V 0.12 ACY2o 0.20 BD243 0.70 OC 0.15 2N2926R 0.11 ACY27 0.18 BD243 0.85 OC45 0.14 2529260 0.11 ACY27 0.20 6024 0.24 OC4S 0.11 2529268 0.11 ACY27 0.22 BF167 0.33 OC71 0.11 252023 0.11 ACY2S 0.23 BF181 0.40 OC72 0.15 2N3053 0.50 AD142 0.53 8F182 0.40 OC81 0.17 252054 0.50 AD149 0.55 BF194 0.12 OC200 0.28 2N3702 0.12 - AD167 0.43 8E195 0.30 OC201 0.32 253703 0.12 AD162 0.43 8E196 0.15 0C202 0.27 253704 0.14 A0161) MP BF t 97 0.16 OC203 0.29 253705 0.13 AD162 0.85 1 BF274 0.50 OC44S 0.28 253707 0.14 ÁF115 0.26 BF274 0.38 OC445K 0.20 253710 0.10 AF116 0.26 BU105 2.00 SGS26920 .15 253711 0.10 AF124 0.33 BFX29 0.28 SGS26942 .14 253713 1.20 AF125 0.31 BFX84 0.33 SGS26949 .15 2N3094 0.33 AF178 0.50 BFX85 0.33 50527027 .18 253905 0.31 ASY51 0.26 13F1'50 0.20 SU203 0.65 253905 0.31 ASY52 0.22 BFY51 0.16 TK100 0.75 253906 0.30 BC107 0.11 BFY5.2 0.20 TI590M 0.33 254058 0.13 BC108 0.11 BFVBt 0.65 TIS91M 0.33 254059 0.15 BC109 0.11 BSY38 0.20 T62t7 0.30 254287 0.20 BC142 0.30 BSY39 0.20 V405A 0.25 254289 0.20 BC143 0.30 BSY40 0.31 V10, 50 0.40 254291 0.22 BC147 0.10 BSY41 0.31 2116 0.75 2N4293 0.19 BC148 0.10 Cl 11 0.50 ZTX107 0.12 25322 0.46 BC149 0.10 Cl t 1 E 0.55 20X302 0.17 25712 0.46 

BC157 0.11 CV5441 0.20 ZTX502 0.17 25745 0.45 

I.C.e74SERIES 
SN7400 0.14 557413 0.30 SN7442 0.73 SN7492 0.75 
SN7401 0.14 SN7416 0.30 5717450 0.15 SN7493 0.73 
SN7402 0.14 557417 0.28 SN7460 0.15 SN7494 0.80 
557403 0.14 557423 0.40 557472' 0.30 5574121 0.49 
557404 0.14 SN7425 0.39 557473 0.41 5574122 0.70 557405 0.15 SN7430 0.14 SN7474 0.40 5574123 0.70 
557406 0.39 5N7432 0.39 557476 0.42 SN74151 1.05 
557407 0.37 SN7433 0.40 SN7480 0.18 SN74t530.85 
570400 0.26 557440 0.15 SN7486 0.34 5574195 1.07 
5N7409 0.23 .557441 0.70 S57490 0.50 SN74196 1.20 

JETs SUPER BARGAIN PACKS 
No Oty. Contents Price jr t Pre.amp component k4 plus data 0.65 
J2 3 Transistors AF115 new and marked 0.65 
J4 4 Transistors 2N726 new and merkedr 0.85 
J5 8 Zener diodes top hat type 75 volt 0.85 
J7 50 Metres con /wire mixed colours 0.85 
J8 25 Metres con/wire 4 Metres 60x40 solder 0.85 
J9 100 Resistors HI /STAB 'Sw mixed values 0.65 
J10 100 Resistors HI /STAB lAw mixed values 0.65 
J12 250 Resistors mixed values 0.65 
J14 100 Capacitors miniature mixed values 0.65 
J15 5 Terminal blocks brand new 12 way 0.85 
J t 5 10 switches 5 push to make 5 off/on 0.65 
J18 12 Standard crocodile clips 0.65 
J19 12 Screwdrivers 5 inches long 0.65 
J20 1 Pack nuts & bolts self tappers. etc . etc 0.55 
J22 20 Volume controls lin & log mixed values 0.65 
J23 75 Syn /rubber grommets mixed sizes 0.65 
J25 20 Screw on rubber leer tkinch &a epprox 0.65 
J26 1 Pack marker sleeve mixed colours & sizes 0.65 
J27 5 lengths ferote rod mixed flat & round 0.65 
J28 20 Tag strips assorted lengths 0.65 
J29 4 Micro switches brand new 0.65 
J31 20 Preset pots tin & log mixed 0.65 
J32 20 Capacitors can type mixed values 0.65 
J33 50 Ceramic plate capacitors mixed values 0.65 
J34 1 Pack copper sled paxokn board 0.65 
J36 20 

Metres 
holders mixed 0.65 

J36 Jack 
sockets chrome 

60/40 22swg 0.65 
J38 80 o.kmm Jack sot chrome 0.65 
J39 8 Relays 2 4 2 pin 0.65 
J39 2 Relays 12 & 24 volt 0.65 
J40 1 Pack of component boards ICs Transistors etc 0.65 

MC948 0.25 930 SERIES LOGIC I.C.s 
MC962 0.16 MC930 0.15 MC933 0.15 MC945 0.30 MC9093 0.40 MC932 0.15 MC944 0.16 MC946 0.14 MC9097 0.40 

SN747 0.35 5576115 1.20. TCA2708 3.00 MC1 í03L 1.50 
LM380N 0.95 LM 1310 1.26 D I L SOCKETS 14 & 16 pin 33p 

TESTED S.C.RS. 
50 PIV LAMP TO -5 CASE 0.26 

100 PIV LAMP TO -5 CASE 0.31 
200 PIV LAMP TO -5 CASE 0.32 
400 PIV IAMP TO- CASE 0.37 
600 PIV 1 AMP 10.5 CASE 0.49 
800 PIV LAMP T0.5 CASE 0.78 

TESTED S.C.R.. 

50 PIV 3AMP TO -66 CASE 0.29 
100 PIV 3AMP 10.66 CASE 0.29 
280 PIV 3AMP TO -66 CASE 0.35 400 PIV 3AMP 00.66 CASE 0.47 
600 PIV 3AMP TO 66 CASE 0.57 
800 PIV 3AMP TO -66 CASE 0.70 

THYRISTOR BT109 CON /BRI 
£1 

TRIAC 6AMP 400v CASE 66 
0.85 

BRIDGE RECTIFIERS 
50 RMS PLASTIC CASE 0.40 

100 RMS PLASTIC CASE 0.45 
200 RMS PLASTIC CASE 0.49 
400 RMS PLASTIC CASE 0.52 

OPTOELECTRONICS 
ORP 12 BRAND NEW 0.58 
ORP 60 BRAND NEW 0.58 
OCP 71 BRAND NEW 0.54 
FET 2N 3819 0.36 

J PACKS ONLY ADD 10% TO TOTAL ORDER PLEASE FOR POST A 
PACK 

UJT 255027 BRAND NEW 
0.25 

TRIAC 6AMPs 66 CASE 200v 
0.80 

PAPST TAPE MOTOR 220v 50HZ £2.50 p &p 25p AMPLIFIER 9 volt 500 Mw 0.95 p&p lop 
TELEPHONE DIALS BRAND NEW £1.00 p &p free 
P.A.R. BISTABLE RELAY LATCHING 24v DC4 C/O CONTACTS 
0.56. 
RELAY KEYSWITCH 24v 1 POLE 2 WAY NEW & BOXED 0.55. 
RELAY T.M.C. MINIATURE 3 300 ohms 2 pole 4 way 0.55 
SWITCH 4 POLE 2 CHANGE /OVER 0.15. 

sr FOTq OEYrI ^S ^ 1: 750+ 4 O F4v a + tits I, ,1, ,,/ 

.0 .15voit 33uí /35v 4.i I 1.'.v ALL ONE Pei(.. 0.7 each 
47..F '35v 100..F. 1C), 0 each 125..F l6v 

' It's, 6 3V/ 1500uF 0.12eavlr 16.16..F 500V 32-32.F '275V 0.25 each 32- 32..F/450v 0.35 each BARGAIN PRICES. . 

OvO BONANZA CAPACITOR, PACK IS STILL AVAILABLE ONLY E1.50 POLYCARBONATE. O 01 F ' T .. i 033.,F /250v10 7 250 / 100 MIXED VALUES & TYPES VALUED AT OVER E5 (LATEST TYPES. O 1_F 250v 022.F 1250v al 05,.,,h, 1..F /250Y 0.12 -ach 
2 7.:F . 250y IDEAL CROSS -OVER 0.25rach TWIN V/U METERS PLASTIC APPROX 40mm BY 80mm BRAND) 

DIODES 
POLYESTER 0 OOt 5 400v 0 u« ION 012 250v o a -400v 

NEW READS 20 TO t MINUS ZERO TO 3 PLUS. L. R BARGAIN ON// 
0.03 each QUOTATION GIVEN FOR 1000 of 

E2.95. 
BY100 0.16 04700 0.07 

AA119 0.06 BY127 0.12 0A202 0.07 
54002 0.05 
N40011 0.05 
54004 0.06 
54005 0.07 
N4006 0.08 
N4007 0.09 
N4151 0.06 
N4I48 0.04 
N4244 0.07 

METALISED FILM CAPACITORS, 0047uF/250v 0 15/250v 
0.04 each 

MINIATURE EDGE LEVEL METER LOTS OF USES ONLY 0.95 
2/AAI t9 0.09 BY164 0.38 N34A 0.08 
ÁA215 0.11 BVX38/300 N202 0.09 
BÁ90 0.10 0.46 N252 0.10 
BAIL 7 0.18 BYZ213 0.28 N914 0.06 
BA112 0.18 BZY95 0.15 N9848 0.10 
BAX78 /1 0.10 OA10 0.12 51124 0.09 
BAY31 0.14 OÁ47 0.10 N3064 0.10 
BAY74 

FREE Orrcn UNi a roi;S OF i 

V 
ñ GVvN CHGCE Zn /n ALL ORDE Lek 

VALUED AT OVER ES 

PLEASE ADD 1Op MIN. TO ALL ORDERS WHERE NOT STATED 
FOR PAP 

VAT INCLUDED PO 
OVERSEAS POST AT COST 

CAPACITORS O OUl S/ !Slav U 0041/ 500v 0047,400v 
0 t ..F / 160v 0 25uF /250v 125uF /10v all 0.05 each 

SPECIAL OFFER I-C.. 
BULK PURCHASE 
BRAND NEW 14 PIN 

DE 
DECADE 

COUNT RS 2 
£1.013. 

SPECIAL OFFER 
BULK PURCHASE 
BRAND NEW BC337 

TRANSISTOR 
NPN 

TO 
£1.25. 

LOOK 
50 1 watt Re- 
sstor 
NEW £1.00. 0.12 O4181 0.08 N4001 0.05 S3036A 0.15 MAIL ORDER DEPT. ONLY 

(Callers by appointment) 
J.E.T. ELECTRONICS 

90A MAWNEY ROAD. ROMFORD. ESSEX RM7 7DÁ 
TELEPHONE ROMFORD 61486 

SPECL,L OFFERS ARE AVAILABLE ONLY WHILE STOCK 
LASTS 

ZENER DIODES ZENER DIODES ZENER DIODES 

400 mW 2 33.. ALL 0.9 each War t 5 & 2.33v ALL 0.19 each 

SPECIAL OFFER RESISTORS 
CARBON FILM CR 25 TYPE 1M2. 2M2 ton. 10 120 470K etc 200 mixed for only Et.zS. 

5FECiAL 
10 2N6027 P U T 

FOR ONLY E1.25. 

LOW LOSS CO AX CABLE 17p A METRE TWIN SPEAKER CABLE Op A METRE 

www.americanradiohistory.com
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CASED TRANSFORMERS 
Hemel ie smut rule coated sled coats with 3 core 

paw c11 .ed gelle! socket lased primary winding 

NoIles types er. life/ with 3-pia 0.1111 sockets and 

an available with 110 tea er 240 volt oat Illness 
date!. AVIe type, ere IMN with 2- fl 11.1 style 

mckele y 1. 500 VA. 3-pm aKkeb Ire. 750 N 3000 

VA S.. Agile end Ieol.tion s feu M prig... Plugs 
extra. 

SAFETY ISOLATING 
Prim 120 240V Sr C 1 2f" 240V. Centre Tap with Screen 

PRICE 

Phgs 

2 Pie + 1 Earth 

E 

088 
088 
0.88 
08B 
088 
088 
1.10 
1.10 
1.10 
2.64 
2.64 

TRANSFORMERS 

VA 

IWATTSI 

60 

100 

200 

200 

350 
500 
150 

1000 

1500 

2000 
3000 

REF 

No. 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

PRICE 

Cued 

8.35 
9.15 

11.45 
12.90- 
15.50 
17.25 
27.10 
35.40 
42.00 
49.75 
73.15 

MINIATURE & EQUIPMENT 
Printery 240V with Screen 

VOLTS ' 81110MPS 

Set I Sec 2 Sec. I Sec. 2 

TYPE 

No. 

303 200 236 

0-6 06 500 500 234 

05 0.6 1000 1900 212 

9.4.9 100 13 

0-9 0.9 330 330 235 

O-49 08.9 500 500 207 

0 &9 08-9 1000 1000 208 

I5á15 40 245 

0 15 0.15 200 200 236 

20020 y - 241 

0.20 020 150 150 237 

015.20 015 -20 500 500 205 

020 0.20 300 300 214 

0-20 - 3500 No Screen 1116 

20-12-0 - 700 - 221 

1220 ID.C.I 

0.15 -20 015 -20 1000 1000 206 350 
0 -15 -27 0.1527 500 500 203 3.00 

0.15 -27 015 -27 1000 1000 204 385 

PRICE 

Open Post 
E E 

4.37 056 
4.90 0.64 

8.14 0.80 

9.80 0.88 

11.88 0.95 
13.62 113 
20.59 O.A. 

29.15 O.A. 

33.37 0.A. 

37.10 0.A. 

58.55 O.A. 

PRICE Peal 

E t 

1.50 025 
1.38 0.25 

1.90 017 
1.40 0.25 

1.50 0.25 

1.93 034 
2.75 0.47 

1.35 025 
1.38 0.25 
1.35 0.25 
1.38 0.25 

2.73 056 
1.93 0.47 

3.30 0.64 
2.20 - 0.47 

12 and 24 VOLTS PRIMARY 200 -240 Volts 

128 

0.3 

0.5 

20 

30 
40 

60 

248 

0.15 
0.25 

05 

20 

30 

0.56 
0.56 

056 

TYPE PRICE Petal 

Ne. E 

242 1.50 034 

12113 

1.38 034 

3 1.74 0.47 

71 2.30 0.56 18 2.96 
70 4.18 056 

108 4.56 0.61 

72 5.20 012 

116 5.51 012 

17 7.00 080 

115 10.42 088 

187 13.25 I01 
232 1485 0.1. 

225 16.83 9.A. 

30 VOLTS 
PRIMARY 200/2400 
SECONDARY 12. 15. 20. 24. 301 
AMPS Ref. Price 

0.5 

No 

112 

79 

20 

21 

51 

I I7 
88 

E 

1.90 
2.40 
350 
4.50 
5.15 
6.40 
7.16 
9.55 
9.67 

Peel 

E 

0.41 
0.56 
056 
0.64 
0.72 
0.72 
0.88 
0.95 
0.95 

50 VOLTS 
PRIMARY 200/2408 
SECONDARY 19. 25. 33. 40, 508 

MMPS Bel. Price Pod 

05 02 2.58 0 47 

03 3.48 0.56 
04 5.03 0.64 

05 581 672 
06 7.58 018 
07 1210 0.95 

18 13.20 1.13 

19 17.02 O.A. 

60 VOLTS 
PRIMARY 260/2400 
SECONDARY 24. 30. 48. 604 

AMPS 

5' 
fiel. hice 
124 2.30 
128 3.41 

127 5.09 
125 7.52 
123 8.75 

40 9.75 
120 11.20 
121 15.00 
122 18.20 
189 18.50 

Pod 

056 
056 
072 
080 
0.95 
095 
1.01 

1.19 

BRIDGE RECTIFIERS 

ONE AMP 
50 P.I.V. 

100 P.I.V. 

200 P I.V. 

600 PIN 

FOUR AMP 
100 P.I.V 

200 P.I.V. 

400 P.I.V. 

600 P.I.V. 

TWO AMP 
91 Pill. 

100 P.I.V. 

200 P.I.V. 

400 P.I.Y. 

SIX AMP 
50 P.I.V. 

100 P.I.Y. 

200 P.LY. 

401 PI.V 

Price 
0.20 
0.20 
0.28 
0.30 

0.55 
0.59 
0.65 
0.75 

0.35 
0.40 
0.45 
0.50 

0.65 
0.70 
008 
0.90 

POWER UNIT 
TYPE 
CC12.05 

Oeyd switched 3.4.5.6, 75.9 and 12 Voila el 

500 M O.C. Op.Ne from 240 V ease. addable 

for ReSet Tape Recorders. Record Rayera. etc. 

Sá. 7.5 x 50 x 14.0 cm. Price 63.95 Pas! 

25p. 

AUTO TRANSFORMERS 
PRICE 

VA Ref. PRICE Plugs 
(Watts) No Cased 2 & 3 pm 

E 

Tapped al 115, 220, 240 Volts 

20 113 385 0.20 
Tapped al 115. 200, 220 240 Volts 

150 
200 
300 
500 
750 

1000 
1500 
2000 
3000 

4 
65 
66 
67 
83 
84 
93 
95 
73 

6.38 
7.04 
8.00 

10.99 
13.82 
1 7.27 
21.87 
33.11 
47.94 

0.20 
0.20 
0.20 
0.20 
0.85 
0.85 
0.85 
1.60 
2.10 

PRICE 
Open Ptt4t 

E 

1.71 047 

4.1 2 
4.95 
5.81 
8.85 

10.80 
13.68 
18.31 
2425 
35.10 

0.56 
o 64 
0 72 
0 88 
0 95 
1.13 
0 A. 
O A. 
O A. 

Wireless World, August 1975 

NEW! 
2" 

2" AND 4" 
PANEL METERS 

4f f 

SIZE -. 60mm Wide x 45mm Nigh 

x 40mn Deep. 
Movement 

0 -50 micro A. 

0.100 mare A 

0500 Mare A 

OI mA 

0.5 mA 

01084 
050 mA 

0.100 mA 

0-500 erA 

0 -1 MAP 

0.2 AMP 

0.25 Volt 

0-50 Voll 

0 -300 Voll 

g Meter 
VU Meier 

SIZE. I IOmm Wide x nee Nigh 

x 43mm Deep. 
I.R. 

Ohms 
Movement I R 

Ohms 

1250 0-50 micro A 1400 

580 0100 micro A 730 

170 0500 micro A 200 

170 01 mA 200 

170 0.5mÁ 200 

6 0.10 mA 6 

0.5 0.50 mA 0.5 

0.5 0100 mA 05 

0.5 0 500 eoA 05 
0.5 01 AMP 0s 
0.5 0.2 AMP 05 

156 0.25 Voll 15K 

504 0.50 Voll 50K 

3001 0 -300 Voll 3001 

170 'I Meter 200 

9250 VU Meter 5250 

VU Melers are complete with detectors. Modern wide view. Price 2" E3.20 

Post 10p. hice 4" E4.00 Post 10. Lamps 60p per eel. 

C1000 MULTI -METER 
Compact General Purpose Mmi Multimeter 

Input Resistente 1010 elms per volt 

Verges AC Volle 0 -15 50 2501000 Volts 

DC Volts 0 -10 50 250 1010 Volts 

DC Carnet 0.1 mA 0.100 mA 

Resi0Unce 0.150K ohms 

Size 60 x 24 x 90 we 

Complete with Beneries. Teel Prods. IutreOmAe 

Special price £3.30 Post 25p 

1/4 -WATT CARBON FILM RESISTORS 
also available 44 watt at 70r-CE 12 range 100 -1M0. 5% to! above 
470K0 10% vol. at 95p per 100 

MINIATURE NEONS 
Orna die.. 12mm length leads length approx. 20mm Recommended 
ballast resistor 150K ohms for 240 Volt operation Price Packet of 
10 for 60p. Postage 15p. 

PLEASE ADD VAT 

_ 4_ LTD 

(DEPT. WW8J, SIMMONDS ROAD. WINCHEAP 

CANTERBURY. KENT. Tel: (0227) 52436 

THE RADIO SHOP 
16 CHERRY LANE 
BRISTOL BSI 3NG 

1.6AMP PLASTIC 
T05 
NAS0161 W 100v 
NAS0161X 100V 
NAS0162W 200V 
9450162X 200V 
NAS0164W 400V 
NAS0164X 400V 
94001 66W 600V 
NAS0166X 600V 

TELEPHONE 
c°441.--,77 cci 0272- 421196 

TRIACS 
6AMP ISOLATED 
TAB 

.27 NAS0651W 

.26 NAS0651X 

.30 NAS0652W 

.28 NAS0652X 
40 NA50654W 
.38 14400654X 
.55 NAS0656W 
.52 14400656X 

100V 
100V 
200V 
200V 
400V 
400V 
600V 
600V 

10AMP ISOLATED 
TAB 

.46 NAS1001W 
.44 NAS7001X 
.58 NAS1002W 
.56 144510020 
.84 NAS1004W 
.80 NAO 10040 

1.05 NAS1006W 
1.00 NAS1006X 

100V 
100V 
200V 
200V 
400V 
400V 
600V 
600V 

3AMP "CLIPPED 8.5AMP ISOLATED 18AMP ISOLATED 
TAS" TAB METAL 
NAS0301W 100V .30 NAS0857W 100V .52 NAS1601W 100V 

NAS0301X 100V .28 NAS0851X 100V .50 NAS1601X 100V 

14450302W 200V .36 NAS0852W 200V .67 NAS1602W 200V 
NAS0302X 200V .34 NAS0852X 200v .64 NAS1602X 200V 
NAS0304W 400V .52 NAS0854W 400V .97 NA51604W 400V 
NAS0304X 400V .50 NAS0854X 400V 92 NA51604X 400V 
NAS0306W 600V 70 14450056W 600V 1.20 NAS1606W 600V 
NAS0306X 600V .66 NA50856X 600V 1.14 NAS1606X 600V 

Devices with Internal Trigger have "W" suffix. "X" denotes Standard Tries. 

1.BAMP MIN. TO5 
NAS006P 50PIV 
NASO06Q 100PIV 
NAS006R 200P1V 
NASOO6S 400PIV 

y4A5006F 600PIV 

THYRISTORS 
4AMP ISOLATED 

.25 TAB 

.28 1 AS106P 50PIV 

.31 NAS106Q 100PIV 

.40 NAS106PR 200PIV 

.52 NASI06c 400PIV 

6AMP ISOLATED 
TAB 

.28 NAS206P 

.30 NAS2060 

.36 NA5206R 

.56 NAS206S 

RAMP ISOLATED 1BAMP ISOLATED 
TAB TAB 
NA5306P 50PIV .41 NAS806P 50PIV 

NAS306Q 100PIV .47 NAS806Q 100PIV 

NAS306R 200PIV .59 
NA5806S 400PIV 

NAS306S 400PIV .85 

Quantity Prices on application, S.A.E. 

.50 

.58 

.73 
1.15 

50PIV 
100PIV 
200PIV 
400PIV 

.63 

.60 

.78 

.74 
1.09 
1.04 
1.34 
1.28 

.90 
.82 
.95 
.88 

1.40 
1.32 
1.85 
1.75 

.37 
.42 
.50 
.77 

CLOCK CHIP CT7001 04.95 

The unique 7001 represents a orator breakthrough in Clock Chip design. Incorporating many features 

available for the first time 
365 DAY CALENDAR - 12/241-1R OPERATION - ALARM - SNOOZE ALARM - SIX DIGIT 

CAPABILITY - DIRECT DRIVE TO LED DISPLAY - CONTINUOUS OPERATION DURING MAINS 

FAILURES..... .. .. Socket 55p 

Copy of data available - please send 10p stamp 

Special kit comprising 1 7001 & 4 LED 7 segment displays and data sheets and socket E10 

707 LED 7 ceg..3" ... 90p 

704 LED - 7 se9. display 3" 01.10 each 

Please add 25% VAT to aN lifted prices. Pottage and packing 20p per order. Send 1 5p for latest 

catalogue. Caler. welcome. 

SO IS A TRADEMARK OF CUM INC. 

4^44* 

SO. QUADRAPHONIC DECODERS 

SD the leading quadraphonic system designed by CBS engineers offers not only 4 channel ambiophony from tee 

Nor expanding range of SD encoded discs but also immensely increased depth and fullness of sound arum 

standard stereo recordings too 
re Feed 

arra ta2 a 4 
channels 

out with 
no obtainable all 

leveloreduction pOnethe logic 
your 

enhancced decoders Vol meecront. 
Back. LF -RF LB-RB and Dimnenston controls can all be implemented by simple single gang potentiometers no 

need for e 
n cnc 

xotic 4 gang units, 
These tateiol- the -a ales used under licence from CBS are onered in kit form comprising first grade 

components only -fibre glass circuit boards of professional quality designed for edge connector insertion all 

resistors 2% metal oxide. all polystyrene and polycarbonare capacitors 5% of better and in decoder L2 ultra low 

se IMPS AI 8-o. 5d8 rye 1 transistors used in each amplifying stage 
M7 Basic matrix decoder with fixed -10 40 blend 10 Resistors 14 Capacitors 1 Integrated Circuit Panted 

Circuit Board. 4464 
L1 Full logic controlled decoder with wave 

8 
atching and front back logic for enhanced channel separation using 

three specially designed Integrated Circuits 24 Resistors 42 Capacitors 3 Integrated Circuits Printed Circuit 

Board. C19.80. 
1.2 More advanced 

4 ctr Integrated 
ae 

n ss y e s.1 
eck 

se l 3R siisors. 44 
logic 

3 Cc its 9 Trans 6 Poopd Ccuit Board 028-20 
All kits include IC sockets and construction notes Prices 0 -elude CBS licence tee 
Please write for further details ,n FREE LIST 

Untied Kingdom' Post Free Please add 25% VAT Overseas No VAT Please add (per kit) E2 00 p & p 

AIR MAIL or E1.00 p &p SURFACE MAIL 

AMBI?NTACOUSTIC 
PO BOX 3000 

ANDOVER. HANTS SP10 3EQ 

WW -055 FOR FURTHER DETAILS 
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TELETYPE 28 
TELETYPE 28 without keyboard Good 
condition (can be used as receive only) £42.50 
ea. 

TELETYPE 28 with housing, keyboard and 
Power supply £55 ea. 

Limited quantities - information in process of being obtained - this may not be available when 
orders are dispatched but we guarantee to forward comprehensive information at the earliest 
possible time. 

Ex-BEA 
Control Units by Univac. 

Consisting of 2 -50 way plug /socket; 3 
multiway switch assembly; a 2 & 4 
decade push button assembly electrical 
reset; etc. Very good value. £12.50 
each. 

MARCONI TF801A/1 Signal Generator 10 to 
3 1 0 MHZ £55 ea. 
MARCONI TF801 B Signal Generator £120 ea. 
MARCONI TF791 B Carrier Deviation Meter 
£30 ea. 

MARCONI TF934/2 FM Deviation Meter £35. 
MARCONI TF1020A RF Power Meter 150 
and 300 Watts. As New £75 ea. 
MARCONI TF1020A RF Power Meter 50 and 
100 Watts. As New £50 ea. 

MARCONI TF1094A'S HF Spectrum Analyser. 
Late model. Must go. £160. 
MARCONI TF1434/2 Counter Range extension 
unit 10-100MHz £25 ea. 

KELVIN & HUGHES Single Channel Recorders 
with spare paper £18 ea. 
DAWE Digital Printer type 3094A. As new 
£27.50 ea. 

WESTON THERMOPROBE -60 to +100 
degrees Centigrade £70. 
WANDEL & GOLTERMAN TFEK41 Level 
Meter £60. 
PROSSER SCIENTIFIC INSTRUMENTS 
Model A100 Waveform Generator. Multi wave 
forms £160. 
RHODE & SCHWARZ Admittance Meter 
VLUK- BN3511 . As new £140. 
HEWLETT PACKARD DB Oscilloscope type 
175A. 3dB- 50MHZ twice. Large 6 X 10cm 
screen £185. 
BRUEL & KJOER Voltmeter type 2409 2 cs 
to 200k /cs. £85 ea. 
PYE SCALAMP GALVANOMETER. Hammer 
grey. Tested £5 ea. 
SOLARTRON Multipurpose sfab PU type 1094. 
Standard mains input. Outputs: +250V DC 
200MA: +18V DC 2A: +6V DC 8A; -3.5V DC 

100MA; -6V DC 8A; -18V DC 4A; 25V AC 
150MA. All DC lines will withstand short - 

circuits to earth. With copy of manual £20 ea. 
DUAL TRACE PLUG -IN units for CD1212 
Scopes DC -24MHz £35 ea. 
TEKTRONIX Colour Monitor type 654 £550. 
TEKTRONIX RM527 Waveform Monitor £250. 
TELONIC Sweep Generator SM2000 /1. Main 
frame with 0 -20kHz plug -in £300. 
COLLINS RECEIVER IP- 10ULR. 90MHz to 
10GHz in 8 bands. Panoramic, Analyser or DF 
modes. With power unit £350 ea. 
TEKTRONIX Oscilloscope type 516 £240. 
TEKTRONIX Oscilloscope type 422 £430. 

AB POTENTIOMETERS 
100K + 100K LIN DUAL GANG 25p 

ea. 
Discount for quantities. P. & P. extra 

EX- MINISTRY CT436 Double 
Beam Oscilloscope DC -6 megs. 
Max Sensitivity 10mv /cm. Small 
compact. Size 10 X 10 X 16 in. 
Suitable for Colour TV servicing. 
Price £85 each including copy of 
manual. 

FHACHI RAMP MODULE FX21 24 
Volt DC input for 18 volt saw tooth 
output. Requires only external capacitor 
and 100K ohm potentiometer to control 
frequency range up to 100KHZ (eg 50 
mfd electrolytic gives sweep of approx. 1 

cm per second). In or out sync capability. 
Price £5.75. P. & P. 20p. 

TELEPHONES 
MODERN STYLE 706 BLACK OR TWO -TONE GREY £3.75 ea. P. & P. 
45p. STYLE 7006 TWO -TONE GREEN OR GREY £3.75 ea. P. & P. 45p. 
HANDSETS - complete with 2 insets and lead 75p ea. P. & P. 37p. 
DIALS ONLY. 75p ea. P. & P. 30p. 
STILL AVAILABLE MODERN STANDARD TELEPHONES IN GREY 
OR GREEN WITH A PLACE TO PUT YOUR FINGERS LIKE THE 746. 
£3.00 ea. P. & P. 45p. 

CAPACITOR PACK 50 Brand new componerts 
only 50p. P. & P. 27p. 

P.C. MOUNT SKELETON PRE -SETS. 
Screwdriver adjust 10. 5 and 2.5M a 2p ea. 
1M 500. 250 and 25K it 4p ea. Finger ad- 
just 10. 5 and 2.5M n 3p ea. 1M. 500. 250 and 
25K n 5p ea. Min. P. & P. 15p. 

Beehive Trimmer 3/30 pf. 
Brand new. Qty 1 -9 13p ea. P. & P. 15p: 
10-99 10p ea. P. & P. 25p: 100 -999 
7p ea. P. & P. free. 

DELIVERED TO YOUR DOOR 1 cwt. of 
Electronic Scrap chassis. boards. etc. No 
Rubbish. FOR ONLY £4. N. Ireland f2 extra. 
P.C.B. PACK S & D. Quantity 2 sq. ft. -no 
t any pieces. 50p plus P. & P. 25p. 
TRIMMER PACK, 2 Twin 50/200 pf ceramic 

2 Twin 10 60 pf ceramic: 2 min strips with 4 
preset 5.20 pf on each: 3 air spaced preset 
30 100 pf on ceramic base. ALL BRAND NEW 
25p the LOT. P. & P. 15p. 
PHOTOCELL equivalent OCP7-1. 13p ea. 
GRATICULES. 12 cm. by 14 cm. in High 
Quality plastic. 15p each. P. & P. 8p. 

Vast quantity of good quality components 
-NO PASSING TRADE -so we offer 
3 LB. of ELECTRONIC GOODIES 

for £1.70 post paid 

HF Crystal Drive Una. 19 in. rack mount. 
Standard 240V input with superb crystal oven 
by Labgear (no crystals) ES ea. Carr. f2. 
20: 50: 100: 200: 500 ohms: 1: 2: 2.5: 5: 10: 
25K at 35p ea. ALL BRAND NEW. 
RELIANCE P.C.B. mounting. 270: 470: 
500 ohms: 10K at 3Sp ea. ALL BRAND NEW. 
BOURNS TRIMPOT POTENTIOMETERS. 

VENNER Hour Meters -5 digit wall mount 
-- sealed case. Standard mains. £3.75 ea. 

P. & P. 55p. 
TRANSFORMERS. All standard puts 
Gard, Parm'Part. 450 -400 -0-400 -450. 180 
MA. 2 v 6 3v. £3 ea. 

FANTASTIC VALUE 
Miniature Transformer. Standard 240V 
input. .3V 1 amp output. Brand New 
65p ea. P. & P. 20p. Discount for 
quantity. 

FIBREGLASS PRINTED CIRCUIT BOARD. 
Brand New Single or Double sided. Any 
size 1 }p per sq. in Postage 20p per order. 
HIGH VALUE PRINTED BOARD PACK. 
no two boards the same -no short leaded 
computer boards. £1.75 post paid. 
METER PACKS -3 different meters for £2. 
P. & P 55p. 

RESETTABLE COUNTERS 4 digit by 
Stonebridge Sodeco. 1.000 ohm coil. £2 ea. 
P. & P 35p. 

E.H.T. CAPACITORS 
1 mfd 7 5KV working. 2 mfd 5KV working. 
8 mfd 2 5KV working. 0.5 mfd 10KV 
working £2 each 

RAPID DISCHARGE 
1 mfd 5 6KV E1210 ea. 0.9 mfd 15KV 
£3.50 ea. 0.15 mfd 120KV £7 ea. Can iage 
extra. 

FHACHI VCO r.- ;:7DULE 
FX11- 10- 100KHZ 

Size 2 x 1 t/ x % "H. Input 12V to 24V DC (not 
centre tapped) 18V input giwng1 OV constant 
amplitude output. Requires only a 1 meg ohm 
potentiometer to tune entire range - or can 
be swept with a saw tooth input. Price E5.75. 
P. & P. 20p. 

DON'T FORGET 

YOUR MANUALS 

S.A.E. WITH 

REQUIREMENTS 

LOW FREQUENCY WOBBULATOR 
For alignmet t of Receivers. Filters. etc. 250KHz to 5MHz. effective to 30MHz on harmonics. Three controls -RF level. sweep width and frequency. Order LX63. Price £8.50 P. & P. 35p. 
As above but can have extended cover range down to 20KHz by addition of external capacitors. Order LX63E. Price £11.50 P. & P. 35p. 
Both models can be used with any general -purpose oscilloscope. Requires 6.3V AC input. Supplied connected for automatic 50Hz sweeping. An external sweep voltage can be used instead. These units are encapsulated for additional reliability. with the exception of the controls (not cased, not calibrated). 

20HZ to 200KHZ 
SINE AND SQUARE WAVE GENERATOR 

In four ranges. Wien bridge oscillator thermistor stabilised. Separate 
independent sine and square wave amplitude controls. 3V max sine 
6V max square outputs. Completely assembled P.C. Board, ready to use. 
9 to 12V supply required. £8.85 each. P. & P. 25p. Sine Wave only 
£6.85 each. P. & P. 25p. 

WIDE RANGE WOBBULATOR 
5 MHZ to 150 MHZ (Useful harmonics up to 1.5 GHZ) up to 15 MHZ sweep width. 
Only 3 controls, preset RF level, sweep width and frequency. Ideal for 10.7 or TV 
IF alignment, filters, receivers. Can be used with any general purpose scope. Full 
instructions supplied. Connect 6.3V AC and use within minutes of receiving. 
All this for only £6.75. P. & P. 25p. (Not cased. not calibrated.) 

TYPE A 
Input: 12V DC 

Output: 1.3kV AC 1.5MA 

Price £3.45 

TRANSISTOR INVERTORS 
TYPE B TYPE C TYPE D 

Input: 12V DC Input: 12V to 24V DC Input: 12V to 24V DC 
Output: 1.3kV DC 1.5MA Output: 1.5kV to 4kV AC 0.5MA Output: 14kV DC 100 micro amps at 24V. 

Progressively reducing for lower input voltages 
Price £11 Price £4.70 Price £6.35 

Postage & Packing 36p 

MAKE YOUR SINGLE BEAM SCOPE 
INTO A DOUBLE WITH OUR NEW 
LOW PRICED SOLID STATE SWITCH. 
2 HZ to 8 MHZ. Hook up a 9 volt battery and 
connect to your scope and have two traces 
for ONLY £6.25. P. & P. 25p. 
STILL AVAILABLE our 20 MHZ version 
at £9.75. P. & P. 25p. 

Unless stated - please add £2.00 carriage to all units 
VALUE ADDED TAX not included in prices -please add 8% 

Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order 
Open 9 a.m. to 5.30 p.m. Mon. to Sat. IUL'FI'I- A LTD 

7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College, Kings Road) Tel.: Reading 582605 65916 
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THE NEW SEMICONDUCTOR 
44119 0.11 
AAZ13 0.11 
AC126 0.17 
4C127 0.18 
AC128 0.17 
AC141 0.18 
AC142 0.21 
AC141K 0.32 
AC142K 0.30 
AC176 0.32 
AC187 0.21 
AC187K 0.34 
AC188 0.21 
AC188K 0.32 
ÁD140 0.48 
40142 0.52 
A0143 0.46 
AD149 0.55 
ÁF114 0.14 
ÁF115 0.14 
AF116 0.14 
AF117 0.14 
AF118 0.52 
ÁF367 0.83 
AFZ11 1.10 
AFZ12 1.32 
AL100 0.78 
AL102 0.74 
AL103 0.74 
BA102 0.18 
BÁ108 0.41 
BA115 0.08 
BA130 0.14 
84141 0.31 
BA144 0.18 
04145 0.15 
BÁ148 0.14 
04154 0.14 
34155 0.13 
BÁ156 0.14 
BC107 0.16 
BC108 0.15 
BC109 0.16 
BC107B 0.18 
801080 0.18 
BC109C 0.23 
BC117 0.21 
BC125 0.16 
BC126 0.21 

BC140 
BC141 
BC142 
BC143 
BC144 
BC147 
BC148 
BC149 
BC152 
BC153 
BC1 57 
BC158 
BC159 
BC160 
BC161 
BC168B 
BC171A 
BC1718 
BC182 
BC182L 
BC183 
BC183L 
BC184 
BC184L 
BC21 2 

BC212L 
BC213 
BC21 3L 
BC214 
BC214L 
BC237 
BC238 
BC300 
BC301 
BC303 
BC307 
BC327 
BC328 
BC337 
BC338 
BC377 
BCY30 
BCY31 
BC032 
BCY33 
8CV34 
BCY38 
BCY39 
BC040 

0.34 
0.28 
0.23 
0.23 
0.25 
0.11 
0.11 
0.11 
0.17 
0.18 
0.13 
0.13 
0.13 
0.32 
0.34 
0.11 
0.11 
0.11 
0.14 
0.14 
0.10 
0.10 
0.13 
0.13 
0.11 
0.16 
0.14 
0.14 
0.16 
0.16 
0.17 
0.17 
0.34 
0.34 
0.48 
0.11 
0.18 
0.17 
0.17 
0.17 
0.23 
0.49 
0.57 
1.23 
0.40 
0.52 
0.48 
1.43 
0.78 

THYRISTORS 1ampTO5 
50 V 0.29 

100 V 0.29 
200 V 0.38 
400 V 0.46 
000 V 0.58 

TRIACS 
1 .6amp T06 4 amp 70220 
(a) (b) (a) (b) 

100 V 0.32 0.32 0.60 0.60 
200 V 0.34 0.34 0.64 0.64 
400 V 0.41 0.44 0.77 0.78 
600 V 0.51 0.56 0.96 0.99 

BCY42 
BCV54 
BCV70 
BC071 
BCV72 
BD115 
BD130 
8D 131 
8D132 
BD133 
BD135 
BD 136 
BD137 
BD138 
BD139 
BD 140 
BD144 
BD 181 
80182 
BD183 
BD226 
BD 227 
BD228 
BD229 
BD230 
BD231 
BD233 
BD234 
BD235 
80236 
80237 
BD238 
80433 
BD434 
BD435 
8D436 
BD437 
BD438 
BDX32 
8DY10 
BD011 
BDV20 
BD038 
80060 
BDV61 
BDV62 
BDY90 
BDV91 
BDV92 

0.25 
0.98 
0.14 
0.21 
0.14 
0.63 
0.80 
0.36 
0.50 
0.66 
0.36 
0.39 
0.41 
0.43 
0.47 
0.51 
2.53 
0.86 
0.92 
0.97 
0.55 
0.55 
0.62 
0.62 
0.66 
0.66 
0.52 
0.54 
0.58 
0.61 
0.64 
0.67 
0.74 
0.78 
0.88 
0.94 
0.96 
1.10 
3.04 
0.97 
1.03 
0.92 
0.69 
0.80 
0.69 
0.86 
3.27 
3.13 
2.53 

3amp 0108 Type 
0.40 
0.46 
0.58 
0.70 
0.86 

BF 120A 
8E121 
BF123 
8E125 
BF127 
BF157 
8E177 
BF 178 
6E179 
BF181 
8E185 
BF194 
BF195 
8E196 
8E197 
BF219 
8E220 
BF224J 
8E240 
BF244 
BF245A 
13E257 
BF258 
8E259 
BF336 
BF337 
8E338 
8E741 
BFT42 
BFT43 
BFW30 
BFW 59 
BFW60 
BFX29 
BFX30 
BFX34 
BFX52 
BFX84 
BFX85 
BFX86 
BF%87 
BF%88 
BFV18 
BFV40 
BP/41 
BFY50 
BF051 
13P152 
BFY53 

6 amp 10220 
0.41 
0.47 
0.58 
0.87 
1.09 

6.5amp 10220 
(a) (b) 

0.70 0.70 
0.75 0.75 
0.80 0.83 
087 1.01 

SOURCE 
0.63 
0.25 
0.28 
0.25 
0.28 
0.23 
0.28 
0.29 
0.34 
0.34 
0.19 
0.11 
0.12 
0.14 
0.14 
0.28 
0.28 
0.14 
0.34 
0.17 
0.34 
0.34 
0.41 
0.57 
0.34 
0.40 
0.44 
0.40 
0.40 
0.36 
1.97 
0.18 
0.18 
0.29 
0.29 
0.97 
0.43 
0.25 
0.29 
0.23 
0.23 
0.25 
0.34 
0.55 
0.57 
0.23 
0.21 
0.22 
0.23 

BFY64 0.6! 
BFY90 0.74 
BLV15A 2.93 
BRC4443 0.86 
135464 0.66 
BSV68 0.46 
BSX19 0.16 
BSX20 ' 0.17 
BSX21 0.23 
BSX76 0.21 
BSO41 0.46 
BSV52 0.41 
BSY53 0.39 
BSV54 0.44 
BSV55 0.74 
BSY56 0.82 
BS065 0.16 
eSV76 0.23 
85078 0.25 
BSY95A 0.11 
130101-300R 1.61 
B0101-5008 1.72 
B0102-30013 1.38 
131102-500R 1.49 
BT106 0.97 
8T107 1.72 
BT108 1.72 
130109 1.12 
BT116 0.97 
BT119 2.53 
BT120 2.53 
BTX 18-100 0.96 
BTX18-200 1.15 
BTX18400 1.61 
BTX18-500 1.72 
BTV79-100R 2.71 
BTY79-2008 3.08 
87079-300R 3.33 
13T079-4008 380 
BTY79-50013 4.16 
BTY79-60oR 4.53 
131079-800R 5.87 
BT087-10013 3.22 
BTV87-2008 3.56 
80087-400R 4.14 
137087-600R 5.08 
80091.200R 4.51 
50091-400R 5.29 
BTV91-6008 8.39 

8 amp 10220 
0.42 
0.48 
0.58 
0.88 
1.19 

8.5amp 10220 
(a) (b) 

0.78 0.78 
0.87 0.87 
0.97 1.01 
1.21 1.26 

10emp 10220 
0.47 
0.64 
0.68 
0.98 
1.28 

10amp 10220 
(a) (b) 

0.83 0.83 
0.87 0.87 
1.13 1.19 
1.42 1.50 

N 1 TRIACS ARE AVAILABLE WITH gja WITHOUT AN INTERNAL TRIGGER DIAC. Of it W!t.Ni cS PRICES_ FOR 

TRIACS WITHOUT AN INTERNAL DIAC. (b) INDICATES PRICES OF TRIACS WITH AN INTERNAL TRIGGER DIAC. 

PLEASE INDICATE CLEARLY WHICH TYPE OF DEVICE IS REQUIRED. 

BU105 1.95 
842105-02 2.24 
BU108 3.33 
BU126 1.61 
BL/133 1.61 
BU204 2.30 
BU205 2.41 
BU 206 2.76 
BU208 3.56 
5Y100 0.17 
80103 0.23 
8V133 0.23 
BV142 0.23 
BY184 0.32 
8V198 0.23 
BY199-400 0.21 
130201-2 0.23 
80201-3 0.28 
BY201-4 0.34 
50201-5 0.36 
80201-6 0.40 
BY203-12 0.17 
BY203-16 0.24 
80204-4 0.27 
BY204-8 0.29 
130204-10 0.34 
BY206 ' 0.17 
BV207 0.21 
BYX10 0.23 
50X22-200 0.23 
B0X22-800 0.28 
BYX36-600 0.17 
B0X38-300 0.50 
BVX38-600 0.57 
BVX38-900 0.52 
BYX38-1200 0.68 
BYX39.600 0.98 
BVX39-900 1.12 
BVX70-300 0.34 
BYZ70 0.34 
80711 0.32 
8Y212 0.28 
BYZ13 0.23 
BZX61-C15 0.23 
BZX61-C18 0.23 
13ZX61-C20 0.23 
BZX61-C22 0.23 
BZX61-C24 0.23 
BZX61-C30 0.23 
BZX61-C39 0.23 
BZX61-C43 0.23 
8ZX61-C47 0.23 

L.E.D's 
LIT704 1.03 
LIT707 1.03 
LIT747 2.01 

16amp 10220 
(a) (b) 

1.01 1.01 
1.17 1.17 
1.70 1.74 
2.11 2.17 

BZX61-051 0.23 0C140 0.34 
BZX61-C68 0.23 
BZX61,C72 0.23 
13ZX70-C30 0.34 
BZX83 Series 0.11 

or 
B2088 Series 0.11 
C106F 0.40 
C106A 0.46 
C106B 0.57 
C10fiD 0.69 
C111. 0.28 
CRS1 /05 0.28 
CRS1/10 0.28 
CRS1/20 0.38 
CRS1/40 0.45 
CRS3/05 0.34 
CRS3/10 0.46 
CRS3/20 0.52 
CRS3/40 0.63 
CRS3/60 0.86 
D32(DIAC) 0.23 
E1222 0.32 
FCH101 1.21 
FCH141 1.21 
GET885 0.34 
LM301 0.55 
LM307 0.55 
LM309K 2.07 
MJ480 0.89 
MJ481 1.20 
MJ490 1.01 
MJ491 1.32 
MJE340 0.46 
MJE370 0.57 
MJE371 0.66 
MJE520 0.55 
MJE521 0.66 
NE555 0.69 
045 0.69 
049 0.23 
0490 0.08 
0A91 0.08 
0495 0.08 
OC41 0.17 
OC42 0.17 
OC43 0.34 
OC44 0.09 
0045 0.09 
0046 0.23 
OC70 0.09 
0071 0.09 
0072 0.11 
0075 0.09 
0081 0.14 
0083 0.14 
ÓC84 0.14 
00122 0.69 
OC139 0.28 

00170 0.23 
0C171 0.23 
OC172 0.23 
00200 0.63 
00206 1.43 
00207 1.81 
OCP71 1.03 
RAS310AF0.83 
TAA435 0.52 
TAA550 0.48 
TAA611 1.49 
TAA861 0.57 
TBA120S 1.12 
TBA530 2.84 
TBA530Q 2.99 
TBA560 3.56 
TBA570 1.15 
TBA641 0.92 
TIC44 0.35 
TIC45 0.39 
TIC46 0.49 
TIC47 0.69 
TIL209 0.18 
TIP29A 0.49 
TIP30A 0.58 
TIP31A 0.82 
TIP32A 0.71 
TIP41A 0.74 
TIP42A 0.80 
TIS26 17.94 
U235 2.53 
ZTX109 0.15 
ZTX313 0.25 
ZTX504 0.44 
1N542 0.07 
15645 0.23 
157464 0.14 
157504 0.14 
15914 0.04 
159144 0.07 
1N1190A 2.64 
1511994 0.46 
1512004 0.57 
1512014 0.63 
151202A 0.74 
1512044 1.03 
1N1206A 1.35 
1N1208A 2.24 
152069 0.16 
1142070 0.17 
1N4001 0.06 
154002 0.07 
154003 0.074 
154004 0.08 
1N4005 0.09 
1N4006 0.10 
154007 0.11 

.154148 0.05 

154149 0.07 
1N4454 0.09 
1547404 0.19 
1547424 0.19 
1547464 0.19 
1547494 0.19 
154751A 0.19 
155060 0.23 
155404 0.17 
1N5405 0.21 
155406 0.23 
11458374 0.14 
25173 2.07 
25174 1.72 
25404 0.23 
254574 1.28 
25525 0.34 
25696 0.17 
2N697 0.14 
2N706 0.11 
25708 0.17 
25718 0.28 
25731 0.64 
29929 0.17 
25930 0.17 
25986 0.57 
25995 1.06 
251131 0.18 
2N1132 0.18 
251302 0.17 
2N1303 0.17 
2N1304 0.23 
251305 0.23 
251306 0.28 
251307 0.28 
251308 0.30 
251309 0.30 
251613 0.21 
291711 0.21 

292102 0.52 
252217 0.34 
2522194 0.52 
2522214 0.34 
2N2222A 0.40 
252270 0.34 
2N2368 0.21 
2N2369 0.17 
2N2369A 0.17 
252401 0.52 
2N2405 0.86 
2N2484 0.23 
2N2613 0.31 
252646 0.46 
2N2711 0.11 
2N2712 0.11 
252800 3.06 
2N3055 0.48 
2N3133 0.23 
293134 0.28 

253233 1.09 
253415 0.14 
253439 0.69 
253440 0.63 
253442 0.92 
293702 0.13 
2N3703 0.13 
253704 0.13 
253705 0.13 
2N3706 0.11 
2N3707 0.11 
253716 1.49 
253724 0.63 
2N3725 0.69 
253771 1.43 
253772 1.61 
2N3773 2.51 
253794 0.23 
2N3819 0.34 
293904 0.14 
2N3906 0.14 
2N4032 0.46 
254123 0.14 
2N4124 0.14 
254235 2.53 
254248 0.13 
254288 0.14 
254290 0.14 
2N4292 0.14 
254347 1.38 
2N4348 1.38 
254918 0.87 
2N4919 0.75 
254920 0.85 
254921 0.55 
2N4922 0.63 
254923 0.65 
255061 0.25 
255062 0.27 
2N5064 0.28 
255321 0.80 
255322 0.89 
255323 0.67 
255496 0.65 
2N5757 1.44 
2SC643A 1.49 
25C1 172Y2.96 
252894 0.34 
2N28944 0.52 
252904 0.21 
252905 0.19 
2N29054 0.25 
252925 0.13 
252926R 0.11 
2529260 0.09 
252926V 0.09 
252926G 0.10 
253053 0.17 
2N3054 0.44 

All prices VAT inclusive 
Audio transistors can be matched for gain. Matching charge £O.20 extra per pair 

Postage and packing charge £O.20 extra per order 
Please eno ure .1 New devices tly beano added to our range you ta 

see your requirement m this list 

LYNX ELECTRONICS (LONDON) LTD. 
8 CULLEN WAY, LONDON NW10 

TEL: 01 -965 2243 

NATO SYNCHROS 
EX STOCK Requirement Schedules please 

TYPE TAD 

Was 44 65 as 118 150 

a { { r { 
mm 42 50 70 106 110 

50 uA [3.63 £3.81 E400 E4.90 f5.46 

500 vA £3.34 13.51 E3.72 E4.62 E532 

InA E3.27 £3.44 13.64 £4.53 £523 

15rDC £3.30 £3.49 1347 £4.57 £626 

300rAC E3.41 E166 13.54 E4.73 E4.115 

SPECIALIST STOCKISTS OF SERVOMOTORS, SYNCHROS, TEST EQUIPMENT, METERS AND CONNECTORS 

c erre and Iec!rcn.;c dales LI2Q 
Established 1953 

24 HIGH ST., LYDD, KENT. Tel Lydd 20252 (STD 0679) VAT No. 201 -1296 -23 TELEX 985285 

ESCOPE 

TYPE SA 

Oins 43 51 fil 

ma 43 51 61 

50:,7 E3.52 E3.59 E167 

500.:A £3.21 £3.28 £353 
ImA E3.11 £3.19 E3.43 

1550C £3.15 (3.22 E3.50 

305rAC E139 E3.39 £357 

62 

78 

t4.12 
E3.16 
£3.72 
E3.16 
£3.92 

FOR YOUR PRODUCTION REQUIREMENTS USE 

ALPS PANEL METERS 
FULL RANGE PRICE LIST -SAE PLEASE! 

Substantial quantity discounts to manufacturers 
Remember! We are the sole importers! 

Distributors and industrial freelance salesmen required 

TYPE SR 

Dime 73 78 92 

o z 

we 
SO,,A 
500A 
IM 
15e0C 

3WrAC 

*5 norm dock ame CSapor range of METAL 

DETECTORS which III British nade orno 

'epreeei at.lhsl predrclios t.cheology in 

lit Add. Sir medals are wd1a41e. 

C-Scope BW 50 E24.99 
SISM, Tom. Seib -in Ina dspealnr. Volume 

CelWel. 6" Isar Waterproof Surch Hod. 

C -Scope BFO 60 £31.99 
At NO bot wltl Vünl S1gul Meter cog 

Battery ClacL Hudpioaeo (optioo11 £3.24. 

C -Scope 19100 E52.59 
Du) Tamp for easy and accurate Anima 
5.hza P4Md INHpheees. Palu /Tae Dol 
Soda. Medals L od:pukar lap!. Volume 

Gael. Tolucapc Njul4le (Ackiop Slam. 

Waterproof leataalhle. 10' haoe MOO COI 

Search Hood. Now lighlweigki rusted 
cadndlow 01YCtha rape - Iota a Nd o0 a 

roll. coio. 4-5' le Itapr .bjuls. 

C. Scope IB 300 £64.99 
Aa IB IOC I with Smibm Wool Slpal M.ter 
sal Battery Check. 

In udd6 Satu ara Rs Dolo,. Tua! Began 
Nlph Seuilwiry DOedors. IV. 

C -Scope TR 200 £57.67 

6U with Soewna Voire) Shut Moler sad 

Sui.ry CArck the 

C-Scope TR 400 E72.79 
FOI details on (Mal impose MOO Dohclia red 

Tnaere Hutaiep Sslrumol aid I!d of 

pNic.Seu apiat IOp stamp. Nul Sr t ne 

ecenen of concealed tad buried calla rasa tae 
IBmeS. I2 months parole ark.. oclede 

8P 
;11T 

56 

£193 
63 
E418 

72 

£4.42 

E3.23 CI.113 E4a8 

13.13 E3.73 1338 
E3.60 £1.74 £1119 

1113 £3.87 E4.22 

EDUCATIONAL 
TYPE SA65E 

Metric see 82 a 78mm 

50..A E6.51 

505,A E6.26 

IeA E6.05 

IA 66.16 

I HOC £6.16 

30sOC £6.16 

ALL ABOVE PRICES INCLUDE 

P. 8 P. and VAT 

The professional 
approach to 
metal detection 

TELEPRINTER . Standard rolls. 1 ply £4.40 per doz. ;2 ply £4.40 
per doz. 3 ply £4.80 per doz. 4 ply E6.10 per doz. All P.Pd U.K. Telex 

your order now 

TAPE STORAGE CANS. Brand new finished steel cana originally 
intended for 16mm film but ideal for storing lin. reels of tapa. Our last 

supply of these items was quickly exhausted at 30p welt but as a result of 

a massive new purchase we can now offer a case of 55 at E8.60 inc. P. & 

P end V.A.T Sample order. 10 for E1.60 inc. P. & P. and V.A.T 

SOLAR CELLS. Ferranti slicon MSIIBE, active area 390 sq. rem Open 

CCT voltage 55OmV at 3000 lumens /sq. h. SM. Cct. Current 6OrnA.. 

Optimum load 90 ohms. Dia 34n£m. Thickness 6mm Ex. made up panel. 

£1.35 (inc. P. & P. and VAT). 

ALL PRICES INCLUDE 8% VAT 

LEMANIA AIRCREW CHRONOGRAPHS 
Stainless 

Steel 
ose 

s hands 
screw 

beck. 
markings. One -fifth sec sweep 
hand controlled independently of 
main movement by press to Man 
stop and return to zero button. 
15 newel movement Many of 
these watches are as new but all 

have been completely over- 
hauled and hacked for occur -' 

acy. Fitted strap. White face £18.30. Black face E19.25 inc P. 5 P. All 
watches: Ieap.etiort against remittance. 

GS WATCHES all with brushed stain- 
less steel ose with screw back and black 
faces. Manufactured by COMA VERTEX 
RECORD, etc., to a standard specifica- 
tion. Completely overhauled. Fitted strap. 
ES.SSinc. P. & P.We also have limited 
quantities of these watches by OMEGA. 
LONGINES, BUREN. HAMILTON, 
JAEGER LE COULTRE and IWC at 
£15.30 inc. P. & P. 

DRY REED INSERTS 

Overall In! nog th 1 85i . (Body length 1.1 m. I. Diameter 0.14ín. to switch up 
to 500mA at up to 250vDC. Gold clad contacts 74p per doz. E4.15 per 
100. £29.98 per 1,000, E272 per 10,000. All carriage paid U.K 

Opening Magness 95p per doz, E6.95 per 100. £67 per 1.000 All 

carriage paid U K. 

Operating Coils for 12v supply to accept up to four standard reeds £2.50 
per doz. E12.60 per 100. All carriage paid U. K. 

Heavy duty type. (Body length 2m). Diameter 0 22ín to switch up to 14 

at up to 
E52. 0 00 per1 000E Changeover c 

contacts 
hn geoverDuty Heavy Dty type zE2.80 9 per O do: per 

triage paid U.K. 
Magnets for HD reeds £1.50 do, A very few coils available for HD reeds 

POA 

OVER 300.000 IN STOCK! 
MULTIWAY ANO R.F. CONNECTORS 

by twenty different companies! Send us your detailed 
requirements quoting Nato numbers if known. 

Tantalum Capacitors Metal Oxide Resistors 
(Kernet, ITT, Plessey, (Electrosil & Welwyn) 

etc.) 

CONTINENTAL CUSTOMERS - we have a direct link by air from Lydd 

to Beauvais (also Channel Islands) and are 35 -45 minutes' drove from 

Dover -Folkestone with direct hovercraft and sea links with France and 

Belgium. 
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BIPREPAK 
The people for component bargains (s) 

Makers of 

tírling ( and 
audio equipment 

ORIGINATORS OF PRE -PACKED COMPONENTS IN BRITAIN - AND STILL LEADING! 

r AUDIO MODULES - today's most challenging values! 
POWER AMPS 
SS103 
Compact I.C. amp. 3 watts R.M.S. Single channel (mono). 
On P.C.B. size 31/2"x2 ". Needs 6 -22V supply. £1.75 
SS103 -3 
Stereo version of above. (Two I.Cs.) £3.25 

NEW! SS105 Mk. 2 
A compact all- purpose power amp. Can be run from 12V car 
battery. Size 31/2"x2 ". Useful 5w output (mono) into 30 
using 13.5V. Excellent value. £2.25 

SS110 Mk. 2 
Similar in size to SS105 but will give 10w output into 40 
using 24V (mono). Two in stereo give first -class results, 
suitable for many domestic applications. £2.75 

SS140 
Beautifully designed. Will give up to 40w R.M.S. into 40 . 

Excellent S.N.R. and transient response. Fine for P.A., disco 
use, etc. Operates from 45V DC. Two in bridge formation 
will give 80w R.M.S. into 80 . £3.60 

3 
SPECIAL 
OFFERS 

LM 380 AUDIO IC 
(Marked SL60745) Brand 
new and to spec 3 watts 
R M S out. With data. 

£1.00 
2 X SN 7490. Brand new 
I C to spec decode 
'counters. £1.00 
3 X SN /400 Quad 2 
input Nan gate ICs 50p 

PRE -AMP /CONTROL MODULES 
SS100 
Active tone control unit to provide Bass and Treble facilities 
(stereo). £1.60 
SS101 
Pre -amp for stereo ceramic cartridges, radio and tape.£1.60 
SS102 
Pre -amp for low- output stereo magnetic cartridges, radio 
and tape. £2.25 
BUILD A STEREO F.M. TUNER 
FM Tuners 
SS201 
Front End assembly. Ganged tuning with well engineered 
slow- motion geared drive in robust housing. A.F.C. facility. 
Requires 7 -10V. Excellent sensitivity. 88-108m Hz. £6.25 
SS202 
I.F. Stage (with I.C.). Designed to use with SS201 uses I.C. 
Carefully checked before despatch. For 9 -16V. £5.25 
SS203 
Stereo Decoder. Designed essentially for use with SS201 
and SS202, this excellent decoder can also make a stereo 
tuner of almost any single channel FM tuner. Supplied ready 
aligned. A L.E.D. can easily be fitted. 9-16V. £5.62 
SAVE £5 ON THE S/S TUNER 
By buying Units SS.201, SS.202 and SS.203 together, the 
price is £1 2.12 - a genuine saving of £5 on this very 
efficient tuner. £12.12 

SUNDRY 
P -I PAK - Approx. 170 short -lead 
semi -conductors and components. PNP, NPN 
diodes, rectifiers, etc. on ex- computer panels 
At least 30% factory marked Some data 
supplied. 50p. 
UHF 625 line tuner, rotary E2 -50. 
Rev Counter (for cars) (8 %). E1.00. 
Books by Bernard's Publications, Newnes- 
Butterwonh s. etc 

I THE FREE CATALOGUE I 
New edition better than ever. It's I 
t'our's for free and well worth getting - only please send large S.A.E. with I 
10p stamp if we have to poet it to you. 

L J 
V.A.T. - IMPORTANT 
Rates quoted rn tx.ur,/ t..tI In accordance with 
Customs & Excise ii,ong, In the event of 
overpayment by customers the difference will 
be credited 

TP5 

TP6 

TP7 

NEW RANGE TRANSISTOR & COMPONENT PACKS 
TP SELECTION 
20 Transistors PNP German 
ium, Red Spot A.F 
20 Transistors. PNP German- 
ium, White spot RF. 
1 2N174 150w 80Vice Power 
Transistor, with mounting 
assembly 

TP19 100 diodes, mixed Germanium 
Gold- bonded, etc. Marked /Un- 
marked. 

TP23 Twenty NPN Silicon uncoded 
T05. Similar to BFY50/2. 
2N696. 2N1613, etc. Comple- 
mentary to TP24. 

TP24 Twenty PNP Silicon. uncoded 
TOS Similar to BFY64 
2N2904/5. 

TP29 8 power diodes 400V, 1.25A 
Silicon FST 3/4. 

UT SELECTION 
UT1 

UT2 

UT4 

UT5 

UT7 

UT9 

50 PNP s Germanium. AF & RF. 

150 Germanium diodes. min. 
glass 

100 Silicon diodes. min glass, 
similar to IN914. IN916. 

40 250mW Zener diodes OAZ 
240 range. average 50% good 

30 Silicon rectifiers 750mA, 
mixed voltages, Top Hats, etc 

40 NPN Silicon planers. Similar 
to 2N3707-11 range Low noise 
amps. 

UT 1 2 25 2N3702 / 3 Transistors, PNP 
Silicon, Plastic to 92. 

CP SELECTION 
Cm Mixed oaq of capacitors - 

Electrolytic Paper. Silver Mica 
(Approx. 150 - sold by weight). 

CP2 200 (approx.) Resistors, various 
types, values. watts. (Sold by 
weight ) 

CP3 40 Wire -wound resistors, mixed. 

CP4 12 pots - pre -set, w /wound, 
carbon, dual. with /without 
switches - all mixed. 

CP7 Meat sinks. assorted To fit 50 -2 
IOC 72) TO -1 (AC 1781 etc 

ALL ABOVE PACKS - 50p EACH. TP Tested & Guaranteed, UT Untested, unmarked, CP Components. 

CAPACITOR DISCHARGE IGNITION KIT 
Simple to assemble and fit. Improves car performance. 
saves on fuel P/P 30p £7.50 
BI- PRE -PAK X -HATCH GENERATOR MK. 2 

Four -pattern selector switch 
3"x5'/4 "x3" 
Ready -built 
and tested £9.93 
In kit form £7.93 

Please add 33p for postage and packing 
is invaluable to industrial and home user alike. Improved circuitry 
assures reliability and still better accuracy. Very compact; 
self -contained Robustly built. Widely used by TV rental and other engineers. With reinforced fibreglass case. instructions, but less 
batteries (Three U2 type required ) 

TV SIGNAL STRENGTH METER 
Complete kit as described in Television E19.50 plus 40p for P &P 

-s 

TERMS OF BUSINESS: 
VAT at 25`° must be added to total value of order. except for items marked or (8 °°l. when VAT is to be added at 8 °°. 
Pio VAT on overseas orders. POST & PACKING Add 22p for UK orders. Minimum mail order acceptable - El. 
Overseas orders, add El for postage. Any difference will be credited or charged. PRICES Subject to alteration 
without notice. AVAILABILITY All items available at lime of tong to press when every effort is made to ensure 
correctness of information. 

BIPRE -PAK LTD 
Co Reu NoR?ortiu 

222 224 WEST ROAD,WESTCLIFF -ON -SEA, ESSEX SSO 90F. 

TELEPHONE SOUTNEND (0702) 46344. 
FOUNDED IN 1959 

SS300 POWER SUPPLY 
Add this to your unstabilised supply to 
voltage from 16 to 60V for your audio 
Money saving and very reliable 

STABILISER 
obtain a steady working 
system, workbench, etc 

£3.25 
PLASTIC POWER TRANS 
40 WATT SILICON 
Type Polarity Gain 
40N1 NPN 15 
40N2 NPN 40 
40P1 PNP 15 
40P2 PNP 40 

90 WATT SILICON 
Type Polarity Gain 
90N1 NPN 15 
90N2 NPN 40 
9oP1 PNP 15 
90P2 PNP 40 

ISTORS 

VCE 
t5 
40 
15 
40 

Price 
20p 
30p 
20p 
30p 

VCE Price 
15 25p 
40 35p 
15 25p 
40 35p 

If you prefer not to Cut coupon out please mention WW8 when writing 

III To BI- PRE -PAK, 222 -224 WEST ROAD I WESTCLIFF -ON -SEA, ESSEX 

Please send 

for which I enclose 

NAME 

ADDRESS 

1 

Inc VAT' 

M M MR 
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WirelessWorld 
FULL COLOUR WALLCHART 
OF FREQUENCY 
ALLOCATIONS 
80p 

wallchart shows the allocation of 
frequencies within the radio spectrum 
ranging from 3 kHz to 300 G Hz and is scaled 
on eight logarithmic bands contriving 15 
main categories of transmissions which are 
identified by colours. All the important spot 
frequencies and 'special interest' frequencies 
are marked. The information is taken from 
the ITU and has been condensed into easily 
read chart form. Measures 2' 11" x 1 ' 11 ". 

114 ireless world locatlons 
harlot frequency 

vosoral 
l'nF A4 

SI 

r 
ORDER FORM 

To : IPC Electrical - Electronic Press Ltd., 
General Sales Dept., Room 11, 
32 Stamford Street, London SE1 9LU 

Please send me copies of the 
Wireless World Wallchart of Frequency 
Allocations at 80p each inclusive. 

I enclose remittance value £ 

(cheque /p.o. payable to IPC Business 
Press Ltd.) 

Name 
(please print) 
Address 

Registered in England No. 677128 
Regd. office: Dorset House, Stamford Street, 
London SE1 9LU 

IIO mm - - - tttttt4 

VAL 
E 

VES 
A1065 1.25 EF 184 0.35 
AR8 0.55 EFL200 0.75 
ATP4 0.50 EL33 2.50 
812H 3.00 EL34 0.70 
CY31 0.50 EL36 0.60 
DAF96 0.60 EL41 0.80 
DF96 0.55 EL81 060 
DK96 0.55 EL82 0.55 
01.92 0.40 EL84 0.30 
D196 0.60 5185 0.60 
DY86/87 0.40 EL86 0.46 
DY802 0.45 EL90 0.45 
E88CC/011.20 EL504 0.80 
E18OCC 0.70 EM31 0.60 
E182CC 1.25 EM80 0.55 
EA50 0.40 EM84 0.40 
EABC80 0.40 EM87 1.00 
EAF42 0.75 EY51 0.45 
E891 0.30 'EY81 0.45 
E8C33 1.00 EY86 0.40 
EBC41 0.75 EY88 0.50 
EBF80 0.40 EZ40 0.70 
EBF83 0.50 EZ41 0.75 
EBF89 0.40 EZ80 0.30 
EC52 0.35 E281 0.30 
ECC81 0.40 GY501 0.75 
ECC82 0.35 GZ34 0.70 
ECCB3 0.35 GZ37 1.00 
ECC84 0.35 KT66 2.50 
ECC85 0.40 KT88 3.20 
ECC86 0.90 MH4 0.75 
ECC88 0.50 M L6 0.65 
ECC189 0.70 0A2 0.45 
ECF80 0.40 082 0.45 
ECF82 0.40 PA8C80 0.40 
ECF801 0.75 PC97 0.50 
ECH42 0.50 PC900 0.50 
ECH81 0.35 PCC84 0.40 
ECH83 0.45' PCC85 0.40 
ECH84 0.45 PCC89 0.50 
EC180 0.55 PCC189 0.60 
ECL82 0.35 PCF80 0.40 
ECL83 0.70 PCF82 0.40 
ECL86 0.60 PCF84 0.60 
EF36 0.65 PCF86 0.60 
EF37A 1.20 PCF200 0.75 
EF40 0.75 PCF201 0.75 
EF41 0.65 PCF801 0.55 
EFBO 0.30 PCF802 0.50 
EF83 1.25 PCF805 0.90 
EF85 0.35 PCF806 0.75 
EF86 0.35 PCF808 0.90 
EF89 0.30 PCH200 0.80 
EF91 0.45 PCL81 0.55 
EF92 0.50 PCL82 0.40 
EF95 0.40 PCL83 0.65 
EF183 0.35 PCL84 0.45 

PCI 86 0.50 
PCL8O5 0.60 
PFL200 0.70 
PL36 0.60 
P181 0.50 
P182 0.45 
P183 0.45, 
PL84 0.45 

Z801u 2.70 

dable. 

6ÁK5 0.40, 6CL6 0.75 
2900T 1.20 6ÁK8 0.40 606 0.55 
1A3 0.55 6A15 0.30 6E48 0.85 
1L4 0.25 6Á15W 0.60 6F7 1.10 
3A4 0.60 6ÁM6 0.45 6F8G 0.75 
IRS 0.40 6ÁN8 0.45 6F32 0.75 
1S4 0.30 6405 0.46 6F33 3.50 
114 0.30 6Á05W 0.70 6H6 0.40 

6J4WA 1.25 
6.15 
6J5GT 

0.65 
0.50 

valves are 
Imported 

and 6.16 0.30 
each delivery, so we reserve 6.17 0.60 

change prices for new stock 6J7G 0.40 
6K6GT 0.80 
6K7 0.55 
6157G 0.30 

1X24 0.60, 6456 080 6K8GT 
6K25 

0.50 
1.00 

1X28 0.75 6476 0.60 616 1.25 
2D21 0.50 6ÁU6 0.40 6L6G 0.60 
2K25 9.00 6ÁV6 0.45 6L7G 0.40 
3D6 0.40 6AX4GT 0.75 6547 0.50 
3S4 0.40 64X5GT 1.00 6SA7GT 0.40 
3V4 0.85 687 0.70 6SC7GT 0.40 
58/254M 4.50 6846 0.35 6SC7 0.50 
58255M 3.50 
5R4GY 0.90 

68E6 
68G6G 

0.40 
0.90 6SJ7 0.56 

5Ú4G 0.50 68.16 0.65 

Many of these 
antes vary or 
Me right to 
when unavc 

P1504 0.80' 
P1508 1.00 
01509 1.35 
PL802 0.95 
PY33 0.60 
PY80 0.40 
PY81 0.40 
PY82 0.40 
PV83 0.40 
PY88 0.45 
PY500 1.00 
P1800 0.45 
PY801 0.50 
00V03.10 

1.40 
R19 0.75, 
SC1/400 3.00 
SCl/600 5.00 
SP61 0.75 
1121 5.00 
U25 0.85 
U26 0.75 
U27 0.65 
U191 0.75 
U801 0.75 
UABC80 0.40 
UAF42 0.65 
UBC41 0.60 
UBF80 0.40 
UBF89 0.40 
UBL1 1.00 
UBL21 0.70 
UCC85 0.45 
UCF80 0.75 
UCH42 0.75 
UCH81 0.45 
UCL82 0.45 
UCL83 0.65 

NF41 0.70 
UF80 0.35 
UF85 0.45 
UF89 0.50 
UL4I 0.70 
UL84 0.40 
UY41 0.45 
UY85 0.40 
VR105'300.45 
VR150/ 300.45 
X66 0.65 
Z800U 2.70 

VALVES AND TRANSISTORS 
Telephone enquiries for valves, transis- 
tors, etc.. r tail 749 3934; trade and 

export 743 0899. 

6X5GT 0.50 
6Y6G 0.90 
624 0.65 
6 -3012 0.90 
787 0.80 
7Y4 0.80 
906 0.40 
902 6.00 
12AG 0.55 
'1246 0.45' 
12477 0.40 
12AU7 0.35 
124V6 0.50. 

VAT 25% 
EXTRA 

Open 9- 12.30, 1.30 -5.30 p.m. 
except Thursday 9 -1 p.m. 

Closed Saturdays 

5V4G 0.55 6807A o60 60J70T 0.3'5 
5Y3GT 0.80 6BR7 1 .20 ASK? 0.55 
523 0.80 68W6 1 00 6S17GT 0.50 
5Z4 0.80 68W7 1 00 6SN7GT 0.60 
5Z4TG 0.55 6C4 040 6S07 0.55 
6A87 0.80 6C6 050 6V6GT 0.55 
6ÁC7 0.60 6CB6 050 6X4 0.40 
64E16 0.70 6046 1.45 6X5G 0.40 

124X7 0.35 
12E146 0.45 
128E6 0.50 
12BH7 0.60 
12C8 0.55 
12E1 3.50 
12K5 1.10 
12K7GT 0.50 
12K8GT 0.70 
1207GT 0.70 
12SA7GT 0.70 
125G7 0.55 
12SJ7 0.55 
12Y4 0.40 
1457 1.00 
19405 0.65 
19G3 8.00 
19G6 6.60 
1945 14.00 
20P3 0.60 
20P4 1.10 
2516GT 0.70 

THE VAL 
GUAF 

30C15 1.00 
30C17 1.00 
30C18 0.90 
30F5 1.00 
30E11 1.00 
30F1.12 1.10 
30FL14 0.90 
30E15 0.95 
30117 0.95 
30P12 1.00 
30P19 1.00 
30PL1 0.95 
30P113 1.10 

TELEPHONE 

TYPE J 

10 UNES 
MAGNETO 

SWITCHBOARDS 

30P114 1.10 
35L6GT 0.75 
35W4 0.50 
35Z4GT 0.70 
5005 0.60 
5DCD6G 1.10 
75 1.00 
75C1 0.75 

AC113 
AC126 
AC127 
AC128 
AC176 
ACY18 
ACY19 

TRANSISTORS 
Please write or phone for current price of any 
of the transistors, diodes shown below. 

ACV20 AF178 8E167 GET115 0C36 5X754 
ACV28 AFI 86 8E185 0E7116 0C42 2811 
ACY39 AFZ12 BFY51 GEX66 0C44 ZR21 

ACY40 ASY26 BFY52 NKT222 0C45 19234 
AD149 ASY27 8490 045 0070 1925 
AD161 ASY28 BSY27 0A47 OC73 1N32A 
A0162 BC108 BSV38 0470 OC78 1N38A 
ADZ11 BC118 BSY95A 0471 00780 1943 
ADZ12 BC119 BYZ16 0473 0081 1970 
AF114 BC136 CRS1/10 0479 0082 19277 
AFt15 BC137 CRS1/20 0A91 OC820 1N415C 
AF116 BC148A CRS1/30 04200 OC82DM 194148 
AF117 BC172 CRS1'40 0A202 OC83 2N456A 
AF118 BC) 724 CRS3/10 042200 OC139 2N708 
AF124 BC212A CRS3/20 OC22 00140 2N918 
AF125 BCY31 CRS3/30 OC26 0C170 251304 
AF126 BCY33 CRS3/40 0C28 OC172 251305 
AF127 BCV72 CRS25/ 0C29 OC200 291307 
AF139 BF115 025 0C39 OC206 2N1309 

292062 
792147' 
252411 
2N2989 
253053 
253054 
253055 
253390 
253391 
253730 
253731 
253819 
254038 
294058 
254061 
2N4785 
2N5295 
35128 
3N154 
35159 
25303 
404 
2082 
40250 
40251 
40668 

E WITH A 
NTEE 

76 0.75 
78 0.70 
80 0.75 
8542 0.75 
723a/b 9.00 
803 6.00 
805 14.00 
807 0.65 
813 6.50 
8664 1.20 
931A 8.00 
954 0.50 
955 0.50 
956 0.50 
957 0.50 
1629 0.70 
2051 1.00 
5933 3.00 
6057 0.75 
8060 0.70 
6064 0.60 
6065 1.00 
8080 2.30 
6146 3.35 
61468 3.85 
8020 5-00 
9001 5.00 
9002 0.50 
9003 0.70 
9004 0.35 
9006 0.36 

C. R. TUBES 

007.5 12.00 
DG 13-2 18.00 
DG 7-32 15.00 
NW 13-3535.00 
VCR1394 8.00 
3BP1 4.50 
880 9.00 
88J 8.00 
88L 9.00 

SPECIAL 
VALVES 

CV239 45.00 
M503-2J42 

42.00 
K301 7.00 
KRN2A 6.00 
725A 23.00 

TF144H SIGNAL 
GEN. Freq. range ' 

10 KHz -72 MHz. 
R.F. output 2 to 
2V el 50 ohms 
400 and 1000 Hz 
internal mod. Li- 
mited qty. only 
available. Full 
spec and price on 
request. 

OTHERS IN STOCK me 
integrated circuits. CRT & 

special valves Min Mad 
Order Çt U.K Postage 
"1 2, 17p, '2 -3. 30p, 
over 4 free. COD. 50p 
errra 

Other Marconi equipment - 
5R23 Triple Diversity IS receivers 
TF 526B Oscillator & Detector una 
TF 12268, TF 12254, TF 577A white noise test set 
TF 801 D/ 1 /s 5gnal Generator 
TF 1258A VHF Spectrum Analyser 
TS 1077 / 1 FM Signal Generator 
TF 142F Distortion Factor Meter 

Racal equipment:- 
RA17, RA17Mk11; RAI7L. RA17W receivers 
MA1688 Diversity switch 
RA98A SS8 adaptor 
56550 (CT486) Universal Counter /tinier 

Tekaonis equiprrrrtt:- 
545 Oscilloscope 
G. D plug in units 

Hewlett -Packard equipment - 
1 75A Oscilloscope 
524C Electronic Counter/ imer 
5408 Transfer Oscillator 
200AB Audios oscillator 
3004 Harmonic Wave Analyser 

Rhode 3 Schwarz equipment: - 
ZDU Z -g Diagraph 
VHF wattmeter & matching indicator 
UDND VHF voltmeter 
NRD Microwave power meter 
XUA Frequency synthesizer with tequency indicator 
FKM 

Tedmieel Maenad Carp equipment: - 
Ezcaer /transmater Mode Selector 
F S. K Exciter 
Kahn 5S8 Adaptor model RSSB= 62x 18 
Boonton FM /AM Signal Gen 202E 
EMV Power Supply 

FOR EXPORT ONLY 
BC610 Hellicrafter. RCA ET 4336. Collins Type 231D. 
Transceivers. 19, 19HP 38 62 
Transmitter C.13 

RACAL COMMUNICATION EQUIPMENT 
500/250W Medium Wave Broadcast Transmitter 

COLOMOR ElECLTONICS 

170 Goldhawk Rd., London, W.12 
Tel. 01 -743 0899 
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Pack 
1 Fibreglass printed circuit board for front 

end. I F strip. demodulator. AFC 
and mute circuits 

2 Set of metal oxide resistors. thermistor, 
capacitors. cermet preset for 
mounting on pack 1 

3 Set of transistors. diodes, LED. integrated 
circuits for mounting on pack 1 

4 Pre -aligned front end module. coil 
assembly. three -section ceramic 
filter 

5 Fibreglass printed circuit board for 
stereo decoder 

6 Set of metal oxide resistors. capacitors. 
cermet preset for decoder 

7 Set of transistors LED. integrated 
circuit for decoder 

8 Set of components for channel 
selector switch module including 
fibreglass printed circuit board. 
push-button switches. knobs. LEDs 
preset adjusters. etc. 

Price 

f2.15 

C4.80 

E6.25 

f8 80 

f1.10 

£2.60 

f3.45 

C8 30 

Pack 
9 Function switch. 10 turn tuning 

potentiometer, knobs 
10 Frequency meter. meter drive components 

fibreglass printed circuit board 
11 Toroidal transformer with electrostatic 

screen. Primary: 0-117V--234V 
12 Set of capacitors. rectifiers. voltage 

regulator for power supply 
13 Set of miscellaneous parts. including 

sockets. fuse holder, fuses. inter- 
connecting wire. etc. 

14 Set of metal work parts including silk 
screen printed facia panel. acrylic 
silk screen printed tuning indicator 
panel insert. internal screen. fixing 
parts, etc. 

16 Teak cabinet 
One each of packs 1 -16 inclusive are 

required for complete stereo 
FM tuner 

Total cost of individually purchased packs 

Pri. i- 

C5.30 

£8.60 

f4.45 

£2.95 

f 1.50 

E6.50 

E7.35 

£74.10 

FREE TEAK CASE WITH FULL KITS 

KIT PRICE only £66.15 carriage free (U.K.) for further information p /ease write for FREE LIST 

NOVEL STEREO FM TUNER 
In the April and May 1974 issues of Wireless World there was 
published by J. Skingley and N. C. Thompson a novel design 
for an f.m. tuner which combines consistent high performance 
with the elimination of the critical setting -up procedure 
required by too many earlier tuners. The front end is a ready 
built pre -aligned module which then feeds an amplifier driven 
screened three section ceramic filter leading to an integrated 
circuit five -stage limiting amplifier providing excellent a,m. 
rejection. This is followed by a single coil integrated balanced 
demodulator from which the audio output may be taken. 
Temperature compensated varicap tuning allows stations to be 
selected either by a ten -turn tuning potentiometer or by a choice 
of six preset push- button controls. Each of the preset controls 
can be adjusted on the front panel with the settings being 
indicated by six LED lamps behind an acrylic silk screen 
printed facia panel insert. Additional circuitry includes tempera- 
ture compensated AFC restricted to less than station spacing. 
inter -station muting. a single -lamp LED tuning indicator and a 
linear scale frequency meter. The stereo decoder. built on a 
separate board, is based on a well -proven integrated circuit 
phase - locked -loop to which has been added active filters to 
remove sub -carrier harmonics and 'birdies'. The power 
supply. to ensure station holding stability, uses an integrated 
circuit voltage regulator which is powered via a low -hum 
field specially designed TOROIDAL TRANSFORMER. 

STYLED TO COMPLEMENT THE WORLD -WIDE 
ACCLAIMED LINSLEY -HOOD 75W AMPLIFIER 

THE FM TUNER KIT 
YOU HAVE WAITED FOR! 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * X * X 

N ' FROM POWERTRAN 
ELECTRONICS 

MORE 

ON 

NEXT 

PAGE! 

* tc.;c>;c**************************:tCx:iC 
DESIGNER APPROVED KIT 
In Hi- Fi Nevus there was published by Mr Linsley -Hood a 
series of four articles (November 1972 February 1973) 
and a subsequent follow -up article (April 1974) on a 
design for an amplifier of exceptional performance which 
has as its principal feature an ability to supply from a 
direct coupled fully protected output stage, power in 
excess of 75 watts whilst maintaining distortion at less 
than 0.01 % even at very low power levels. The power 
amplifier is complemented by a pre -amplifier based on a 
discrete component operational amplifier referred to as the 
Liniac which is employed in the two most critical points 
of the system, namely the equalization stage and tone 
control stage, positions where most conventional designs 
run out of gain at the extremes of the frequency spectrum. 
Unusual features of the design are the variable transition 
frequencies of the tone controls and the variable slope 
of the scratch filter. There is a choice of four inputs, two 
equalized and two linear. each having independently 
adjustable signal level. The attractive slimline unit pictured 
has been made practical by highly compact PCBs and a 
specially designed Toroidal transformer. 

Pack 
1 Fibreglass printed -circuit hoard 

for power amp 
2 Set of resistors capacitors. pre sets 

for power amp. 
3 Set of semiconductors for power 

amp. (now using BDy56 
BD529. BD5301 

4 Pair of 2 drilled. finned heat sinks 
5 Fibreglass printed circuit board 

for pre amp. 
6 Set of low noise resistors capacitors 

pre sets for pre -amp 
7 Set of low noise. high gain semicon- 

ductors for pre amp. 
8 Set of potentiometers (including 

mains switch) 
9 Set of 4 push button switches. 

rotary mode switch 
10 Toroidal transformer complete 

with magnetic screen housing primary 
0-117.234 V. secondaries 
33 0 -33 V. 25 -0 25 V. 

Hi -Fi News Linsley -Hood 75W /Channel Amplifier 
Mk III Version (modifications as per Hi- Fi News April 19741 

Full circuit description FREE E E i n handbook TEAK CASE WITH FULL KITS 
(pack 15 -price 30p) 

Price Pack 
11 Fibreglass printed -circuit board 

£0.85 for power supply 
12 Set of resistors. capacitors. 

f 1 70 secondary fuses. semicon- 
ductors for power supply 

13 Set of miscellaneous parts 
including DIN skts. mains 
input skt fuse holder. inter- 
connecting cable control 
knobs 

14 Set of metalwork parts including 
silk screen printed fascia 
panel and all brackets fixing 
parts etc. 

15 Handbook 
16 Teak cabinet 

2 each of packs 1 7 inclusive 
are required for complete 
stereo system 

Total cost of individually 
purchased packs 

f6,50 
CO 80 

E 1 30 

f2.70 

f2 40 

f2.05 

£3.70 

f915 

KIT PRICE only 262.40 carriage free (U.K I 

V A T Please add 25 %" 
íD65 to all U.K. orders 

I or at current rate if changed) 

u Ky ORDERS -Post free (mail order 
only) 

SECURICOR DELIVERY: For Securicor delivery ti, 
£4.25 mainland -add £2 + VAT per kit. 

OVERSEAS-Postage at cost + 50p 
special packing 

Dept. WW06 
POWERTRAN ELECTRONICS 
PORTWAY INDUSTRIAL ESTATE 

(.69 75 ANDOVER, HANTS SP1 0 3NN 

Pricy. 

£3.50 

f 6.30 
C0.30 
f 7.35 

WW -074 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


a44 

More than 
just a catalogue! 
PROJECTS FOR YOU TO BUILD 

Wireless World, August 1975 

4 -digit clock, 6 -digit clock, 10W high quality power 
amp., High quality stereo pre -amp., Stereo Tuner, 
F.M. Stereo decoder, etc., etc. 

CIRCUITS ... Frequency Doublers, Oscillators, Timers, 

Voltmeters, Power Supplies, Amplifiers, Capacitance 

Multiplier, etc., etc.... 
Full details and pictures of our wide range of components, 

e.g. capacitors, cases, knobs, veroboards, edge connectors, 
plugs and sockets, lamps and lampholders, audio leads, 

adaptor plugs, rotary and slide potentiometers, presets, 

relays, resistors (even 1% types! 1, switches, interlocking 

pushbutton switches, pot cores, transformers, cable and 

wire, panel meters, nuts and bolts, tools, organ components 
keyboards, L.E.D.'s, 7- segment displays, heatsinks, 

transistors, diodes, integrated circuits, etc., etc., etc... . 

Really good value for money at just 40p. 

The 3600 SYNTHESISER 
The 3600 synthesiser includes the most popular features of the 

4600 model, but is simpler. Faster to operate, it has a switch 

patching system rather than the matrix patchboard of the larger 

unit and is 

particularly 
suitable for live 
performance 
and portable w w w b 

use. 

Please send 
S.A.E. for 
our price 
list. 

The 4600 
SYNTHESISER 

We stock all the parts for this brilliantly designed synthesiser, 
including all the PCB's, metalwork and a drilled and printed front 
panel, giving a superb professional finish. Opinions of authority 
agree the ETI International Synthesiser is technically superior 
to most of today's models. Complete construction details 
available shortly in our booklet price f 1.50, or S.A.E. please 

for specification 

GRAPHIC EQUALIZER 
A really superior 
high quality stereo 
graphic equaliser 
as described in 
Jan. 
of 
all parts 
woodwork) f i 

including all the 
metal work 
drilled and 
printed as required to suit our components and PCB's. 

s A E. for price list or complete reprint of article - price 15p. 

ELECTRONIC ORGAN 
Build yourself an exciting Electronic 
Organ. Our leaflet MES51, price 15p, 
deals with the basic theory of electronic 
organs and describes the construction of S^ 
a simple 49 -note instrument with a single 
keyboard and a limited number of stops. I 7 
Leaflet MES52, price 15p, describes the 
extension of the organ to two keyboards 
each with five voices and the extension 
by an octave of the organ's range. 
Solid -state switching and new footages along with a pedal board 

and a further extension of the organ's rangy are shown in 

leaflet MES53, also priced at 15p. 

NO MORE DOUBTS ABOUT PRICES 

Now our prices are GUARANTEED (changes in VAT excluded) for two month periods. Well tell you about price changes in advance for 

just 30p a year (refunded on purchases). If you already have our catalogue send us an s.a.e. and we'll send you our latest list of 

GUARANTEED prices. Send us 30p and we'll put you on our mailing list you'll receive immediately our latest price list then every 

two months from the starting date shown on that list you'll receive details of our prices for the next GUARANTEED period before the 

prices are implemented! plus details of any new lines, special offers, interesting projects and coupons to spend on components to 

repay your 30p .1..1.01111.1111.1.1111.1.1.1.11..111111111' 
NOTE: The price list is based on the Order Codes shown in our . WW 

catalogue so an investment in our super catalogue is an essential 

11111 

I enclose Cheque /P.O. value 

first step. For copy /copies of your Catalogue 

Call in at our shop, 284 London Road, Westcliff on Sea, Essex. 
Name 

Please address all mail to 

MAPLIN ELECTRONIC a Address 

SUPPLIES 
P.O. Box 3 Rayleigh Essex SS6 8LR MAPLIN ELECTRONIC SUPPLIESÉ °ee SSVBLReNlIF 

MmorsimiummimmEnummimilv 
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QUALITY AMPLIFIER KITS by POWERTRAN 
WIRELESS WORLD AMPLIFIER DESIGNS 
Component packs for a choice of three outstanding amplifiers are stocked together with packs for a regulated power supply suitable for use with a pair of any of them. Also stocked are 
packs for a very well -established pre-amplifier--the Bailey- Burrows design which features six inputs, a scratch and rumble filter and wide range tone controls which may be either rotary 
or slider operating. 

30W BAILEY 
Pk. 1 F,Glass PCB 
Pk. 2 Resistors, capacitors. pots 
Pk. 3 Semiconductor set 

20W LINSLEY -HOOD 
Pk. 1 F Glass PCB 
Pk. 2 Resistors. capacitors. pots 
Pk. 3 Semiconductor set 

60V REGULATED POWER SUPPLY 
Pk. t F. Glass PCB 
Pk. 2 Resistors. capacitors. pots 
Pk. 3 Semiconductor set 

BAILEY -BURROWS PRE -AMP 
Pk. 1 F /Glass PCB 
Pk. 2 Resistors. capacitors, pre -sets. 

transistors 

20 WAITS/CHANNEL 

0.80 
£1.75 
£4.70 

£0.85 
f2.40 
E3.35 

Pk. 3R Rotary potentiometer set 
Pk. 35 Slider potentiometer set 

(with knobs) ' 

£ 1.60 

£2.70 

STUART TAPE RECORDER 

A set of three printed- circuit boards has been 
prepared for the stereo integrated circuit 
version of this high -performance Wireless 

£0.75 World published design. 
£1.40 TRRP Pk. 1 Reply amplifierF /Glass PCB £0.90 
£3.10 TRRC Pk. 1 Record amp. /meter drive cct. 

F /Glass PCB £1.40 
TROS Pk. 1 Bias/erase /stabilizercct. 

£2.05 F /Glass PCB £1.00 
For details of component packs for this design 

£4.95 please write for free list. 

ELECTRONICS 

TOROIDAL T20 + 20 
Developed from the famous Practical Wireless Texan 

Designed by Texas engineers and published in 
a series of articles in Practical Wireless. The 
TEXAN was a remarkable breakthrough in 
delivering true Hi -Fi performance at excep- 
tionally low cost. Now further developed to 
include a true Toroidal transformer. this 
slimline integrated circuit design, based upon 
a single F /Glass PCB, features all the normal 
facilities found on quality amplifiers. including 
scratch and rumble filters, adaptable input 
selector and headphones socket. 

Pack Price 
1 Set of all low noise resistors £0.95 
2 Set of all small capacitors £1 .50 
3 Set of 4 power supply capacitors £ 1.40 
4 Set of miscellaneous parts including 

DIN sockets. fuses. fuse holders. 
control knobs. etc. £ 1.90 

5 Set of slide and push- button 
switches C1.20 

6 Set of potentiometers and 
selector switch £2.00 

7 Set of all semiconductors E7.25 
8 Special Toroidal Transformer £4.95 
9 Fibreglass PC Panel £2.50 

10 Complete chassis work, 
hardware and brackets £4.20 

11 Preformed cable /leads £0.40 
12 Handbook £0.25 
13 Teak Cabinet E2.75 

FREE TEAK CASE and HANDBOOK 
with full kits 

SEMICONDUCTORS AS USED IN OUR RANGE OF QUALITY AMPLIFIERS 
2N699 £0.25 2N5459 £0.45 BC184L 10.11 MC1351 £1.05 SN72741P £0.40 2N1613 £0.20 2N5461 £0.50 BC212L £0.12 MFC4010 £0.95 SN72748P E0.40 251711 £0.25 2N5830 £0.30 BC214L £0.14 MJ481 £1.20 T1L209' £0.30 2N2926G £0.10 40361 E0.40 BCY72 £0.13 MJ491 £1.30 TIP29A £0.50 2N3055 £0.45 40362 £0.45 BD529 £0.85 MJE52 1 f0.60 TIP30A £0.60 2N3442 £1.20 BC107 E0.10 80530 £0.85 MPSAOS E0.25 TIP29C £0.71 2N3704 £0.10 BC108 £0.10 BDY56 £1.60 MPSA12 £0.55 TIP30C £0.78 2N3707 £0.10 BC109 £0.10 BF257 £0.40 MPSA14 £0.35 TIP41A £0.74 2N3711 £0.09 BC109C £0.12 8E259 f0.47 MPSA55 £0.25 TIP42A £0.90 2N3904 £0.17 BC125 £0.15 BFR39 £0.25 MPSA65 £0.35 1N914 £0.07 2N3906 £0.20 BC126 £0.15 8F979 £0.25 MPSA66 £0.40 1N916 £0.07 2N4062 £0.11 BCt82 £0.10 BFY51 £0.20 MPSUO5 £0.60 tS920 £0.10 2N4302 E0.60 BC212 £0.12 BFY52 £0.20 MPSU55 £0.70 5805 £1.20 2N5087 £0.42 BC182K £0.10 CA3046 f0.70 SBA750A E2.50 FILTERS 2N5210 £0.54 BC212K £0.12 LP1186 £5.50 SL301 £1.30 FM4 £0.80 2N5457 £0.45 RC182L £0.10 MC1310 £2.90 SL3045 £1.60 SF010.7MA 

£2.80 

ACTIVE FILTER CROSSOVER 
An essential and critical component in a high -quality speaker system is the crossover unit convention- ally comprising of a series of passive networks which unfortunately, though introducing reactive impedances between the amplifier and the speakers, result in the loss of the advantage of high amplifier damping factor and renders the speakers prone to overshoots and resonances. An elegant solution to this problem, described by D. C. Read in Wireless World. involves the use of a series of active filters splitting the output of the pre -amplifier into three channels, of closely defined band- width. each of which is fed to the appropriate speaker by its own power amplifier. A design for a suitable 20 -watt amplifier. based on a proven Texas circuit, was also described by Mr Read. The printed- circuit board for this has been designed such that three amplifiers may be stacked and mounted together on a common heat sink to achieve a conveniently compact module. 

ACTIVE FILTER 
Pack 
1 Fibreglass PCB (accommo- 

dates all filters for one 
channel) C1.05 

2 Set of pre -sets. solid 
tantalum capacitors, 2% 
metal oxide resistors, 2% 
polystyrene capacitors £4.20 

3 Set of semiconductors £2.65 
2 off each pack required for stereo 
system 

SUITABLE ALSO FOR FEEDING 
ANY OF OUR HIGH POWER 
DESIGNS 

READ/TEXAS 20w amp. 
Pack 
1 Fibreglass PCB 0.70 
2 Set of resistors. capaci- 

tors pre -sets not includ- 
ing O,P coupling capa- 
citors) f 1.10 

3 Sets of semiconductors £2.40 
6 off each pack required for stereo 
system 
4 Special heat sink as- 

sembly for set of 3 
amplifiers £0.85 

5 Set of 3 0/P coupling 
capacitors f 1.00 

2 off packs 4. 5 required for 
stereo system 

POWER SUPPLY 
FOR 20W /CHANNEL STEREO 
SYSTEM 

Pack 
1 Fibreglass PCB 
2 Set of rectifiers. zener 

diode. capacitors, fuses, 
fuse holders 

3 Toroidal transformer 

MORE KITS 
ON PAGE 43! 

for further information please write for FREE LIST NOW! 

£0.50 

£2.60 
E4.95 

KIT 
STILL ONLY/28 5 

post free (U.K.) 

* SPECIAL OFFER * 
JI 

Single 
Dual 
Knob 

u u 

SLIDER POTENTIOMETER SALE! 
Most values 1K- 1M lin log available 

Normal price Sale Price 
35p 25p 
55p 35p 
15p 10p 

Pot luck. Mixed bags - our choice 

10 singles £2 10 duals £3 

V.A.T. Please add 25 %" 
to all U.K. orders 
l'or at current rate if changed) 

U.K. ORDERS -Post free (mail order only) 
SECURICUR DELIVERY - for this optional service (Mainland only) add £2.00 4 VAT per kit 
OVERSEAS- Postage at cost 1- 50p 
special packing. handling 

Dept. WW06 

POWERTRAN ELECTRONICS 

PORTWAY INDUSTRIAL ESTATE 
ANDOVER, HANTS SP1 0 3NN 

WW -075 FOR FURTHER DETAILS 
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REDIFON TELEPRINTER RELAY UNIT No. 12: ZA -41196 and power supply 
200 -250V a.c. Polarised relay type 3SEITR. 80 -0V 25mA. Two stabilised valves 
CV 286. Centre Zero Meter 10 -0 -10. Size Bin. x Bin. x Bin. New condition. £10. 

Carr. 75p. 
SOI4RTRON PULSE GENERATOR TYPE G1101 -2: £75.00 each. Carr. £2.00. 

TELEPRINTER TYPE 7B: Pageprinter 24V d.c. power supply, speed 50 bauds per 
min. second hand cond. (excellent order) no parts broken. £20 each. Carriage £3. 

INSULATION TEST SET: 0 -10 kV negative, earth with amplifier provision for 
checking ionisation. 110/230v a.c. input. S /hand, good cond. £35 + £1 carr. 

BRIDGE MEGGER: 250V. (Evershed Vignoles) series 2. E30 each. Carr. £1. 

BRIDGE MEGGER: 2,400V., series 1. £30 each. Carr. £1. 
CRYSTAL TEST SET TYPE 193: used for checking crystals in freq. range 
3000- 10,Q00KHz. Mains 230V 50Hz. Measures crystal current under oscillatory 
conditions and the equivalent resistance. Crystal freq. can be tested in 
conjunction with a freq. meter. £25. Carr. £1.50. 

SOLARTRON VARIABLE POWER UNIT S.R.S. 1535: 0 -500 volts at 100 mA and 
6.3 volts C.T. 3 amps d.c. 110/250 volts a.c. input. £18.50. Carr. £1.50. 

TELEGRAPH TERMINAL UNIT (A.T.E.) TYPE TFS3ÿ Converts signals from 

Receivers into d.c. pulses. Complete with monitor. £75 each. Carr. £2. 

FURZHILL SENSITIVE VALVE VOLTMETER V.200: Freq. 10Hz -6MHz (can be 

used beyond 6MHz). Probe in circuit - voltage range lmV -1kV in 6 decade 
ranges; full scale deflection 10mV, 100mV -1kV. Without probe 10011V -100V in 6 

decade ranges; full scale deflection lmV, 10mV -100V. Accuracy ± 5%. £30 each. 

Carr. £1. 

NOISE FIGURE METER TYPE 113 (Magnetic AB, Sweden): £125. Carr. El. 

PRECISION PHASE DETECTOR TYPE 205: Freq. 0.1 -15MHz in 5 ranges. 
Variable time delay microseconds 0 -0.1c, 115V input. £55 each. Carr. £1. 

RHODE & SCHWARZ HF MILLIVOLTMETER: 30Hz -30MHz Type UVH, 
lmV -1V in 7 ranges, 220V. E75 each. Carr. £2. 

PHILIPS VALVE VOLTMETER TYPE GM6014: 1 -300mV in 6 ranges, 70 -20dB, 

probe 1000Hz- 30MHz, 300mV maximum. £35 each. Carr. £1. 

TF- 1345/2 DIGITAL FREQUENCY COUNTER: Range 10KHz- 100MH1 with 
extension units. Details on request, s.a.e. £100. Carr. E2. 

UHF MICROWAVE MILLIWATTMETER TYPE 14: Direct reading, can be used 
to measure power from 100MHz upwards. F.S.D. on 4in. scale meter 2.5mW. £40 

each. Carr. £1. 

MARCONI HF SPECTRUM ANALYSER OA. 1094/3. Further details on request. 
£250 each. Carr. £5. 

Q METER: 30MHz- 200MHz. £55. Carr. £1. 

AVO TRANSISTOR ANALYSER CT.446: E35, carr. £ 1.50. 

ALL CARRIAGE QUOTES GIVEN ARE FOR 50 -MILE RADIUS OF LONDON 
ONLY. 

SIGNAL GENERATOR AIRMEC TYPE 701: 30K11z- 30MHz, 7 ranges. £65. Carr. 

£1. 
TF- 1278/1 TRAVELLING TUBE WAVE AMPLIFIER: £25. Carr. £2. 

BPL A.C. MILLIVOLTMETER TYPE VM.348 -D Mk. 3: 2 millivolts -2 volts, 6 

ranges. £30. Carr. £1. 
WAYNE KERR WAVEFORM ANALYSER A.221: Low scale 0 -1200 c /s. High 

scale 1 -20 Kc /s, 600 ohns. Harmonic level is 0 -55 dB in 12 steps. £75. Carr. £1.50. 

SPECTRUM ANALYSER TYPE MW.69S (Decca): Further details on request. 
£200. 
MARCONI DUAL TRACE UNIT TM -6456: £30. Post 60p. 

SIGNAL GENERATOR TS- 403B /U (or URM -61A): (Hewlett Paclsard). A 

portable, self -contained, general -purpose test equipment designed for use with 

radio and radar receivers and for other applications requiring small amounts of 

RF power such as measuring standing -wave ratios, antenna and transmission' 
line characteristics, conversion gain, etc. Both the output freq. and power are 

indicated on direct- reading dials. 115V, AC, 50 c /s. Freq. -1800 -4000 Mc /s. CW, 

FM, Modulated Pulse - 40 -400 pulses per sec. Pulse Width - 0.5 -10 microsecs. 
Timing - Undelayed or delayed from 3 -300 microsecs from external or internal 
pulse. Output - 1 milliwatt max., 0 to -127 dB variable. Output Impedance - 
500. Price: £120 each + £2 carr. 
H.V. TRANSFORMER: 8000/8000. Output 300mA. rms. Size: 12in. x 12in. x 36in. 

230V input. £40. Carr. £4. 
FIREPROOF TELEPHONES: £25.00 each, carr. £1.50. 
POWER UNIT: 110/230 volts a.c. input. 28 volts d.c. at 40 amps output. £30.00 

each, carr. £3.00. 
SMOOTHING UNIT (for the above): £10.00 each, cart. £2.00. 

X -BAND MODULATOR CALIBRATOR TYPE MC- 4420 -X: Mnfr. James Scott. 
£125 each.Carr. £1. 
HP -766D DUAL DIRECTIONAL COUPLER: 940- 1975MHz. £35 each, 75 post. 
BACKWARD WAVE OSCILLATOR TYPE SE -125: 6.3 heater, 105V Anode, 
7.9mA. Mnfr. Watkins & Johnson. £85 each. Carr. £1. 

TEKTRONIX TIME MARK GENERATOR TYPE 180 -S1: 5, 10, 50 MHz. £65. 

Carr.. £2. 
TRANSISTOR ANALYSER TA 1001 (K. &N. Electronics Ltd): £95. Carr. £3. 

CHRONOTON MODEL 25E: 0.4 -10 seconds in seven ranges. £50. Carr. £1. 

MARCONI SIGNAL GENERATOR TYPE TF -144G: Freq. 85 Kc /s -25 Mc /s in 8 

ranges. Incremental: ± 1% at 1 Mc /s. Output: continuously variable 1 microvolt 
to 1 volt. Output Impedance: 1 microvolt to 100 millivolts, 10 ohms 100mV -1 volt 
- 52.5 ohms. !internal Modulation: 400 c/s sinewave 75% depth. External 
Modulation: Direct or via internal amplifier. A.C. mains 200/250V, 40 -100 c /s. 
Consumption approx. 40 watts. Measurements 29in. x 12%in. x loin. Secondhand 
condition. £32.50 each. Carr. £2.50. 
ROTARY INVERTERS: TYPE PE.218E - input 24 -28V d.c., 80 Amps. 4,800 rpm. 
Output 115V a.c. 13 AmD 400 c /s. 1Ph. P.F.9. £20.00 each. Carr. £2.50. 

FREQUENCY METER BC -221: 125 -20,000 Kc /s complete with original 
calibration charts. Checked out, working order £20 + £1.50 carr. Unused as 

new condition complete with headset, spare valves, charts. £35 + £2.00 carr. 

ALL U.K. ORDERS SUBJECT TO VALUE ADDED TAX. THIS MUST BE ADDED TO THE TOTAL 
PRICE (including post or carriage) 

If wishing to call at 
stores, please telephone 
for appointment W. MILLS 3 -B TRULOCK ROAD, LONDON, N17 OPG 

Phone: 01 -808 9213 and Bedford 740605 (STD 0234) 

IPATTRICK ft KINNIE 
191 LONDON ROAD ROMFORD ESSEX 

ROMFORD 44473 RM7 9130 

E.M.T. POW E RUNIT. 110/ 240v. 50Hz giving 5Kv. at 50 m /a. 
METERED OUTPUT. £18.50. P.P. £1.50. 

COPPER LAMINATE P.C.BOARD 
81/2 x 6 z ' /u; inch. 3 for 75p. P.P. 25p. 
10 x4x1/26 inch, 5 for 75p. P.P. 25p. 
101/2 x51/2 x'' /n; inch, 3 for 75p. P.P. 25p. 
10 x 8'/ x y.. inch. 3 for £1. P.P. 25p 
17 x 91/2 x 1/26 inch, 2 for £1.20. P.P. 25p. 

PRECISION A.C. MILLIVOLTMETER (SOLARTRON). 
1.5mv. to 15v., 60dB to 20dB. 9 ranges. Excellent condition. 
£24. P.P. £2. 

TELEPHONE DIALS (new) £1. P.P.15p 

EXTENSION TELEPHONES (Type 
706). Various colours. £3.95. P.P. 75p. 
RATCHET RELAYS (310 ohm). Various 
types £1.20. P.P. 20p. 
UNISELECTORS (New) 25 way, 12 

Bank (Non bridging), 68 ohms. £6.50. 
P.P. 50p. 

1,000 TYPE KEY SWITCHES. 
Single 2 x 4 c/o Locking. 50p. P.P. 10p Bank of 4 -2 x 4 

c/o each switch (one biased). £1.20. P.P. 15p. 

OVERLOAD CUT-OUTS. Panel mounting (11/4 x 11/4 x'/2in.(, 

800 M /A/ 1 .8 amp. -10 amp. 45p. P.P. 5p. 

ALL PRICES INCLUDE V.A.T. EXCEPT WHERE 
SURCHARGE IS INDICATED 

QUADROPHONIC DECODER MODULE. C.B.S. /S.Q. Type. 

using I.C. MC 1312P. With slight modification direct substitute 

for P.E. "RONDO" Board. Complete with Data. E4 each 

15% VAT Surcharge 

S.T.C. CRYSTAL FILTERS (10.7 Mhz). 15% V.A.T. 
445 -LQU -901 A (50 Khz spacing), £3. P.P. 20p. Surcharge 
445 -LQU -901 B (25 Khz spacing), £4. P.P. 20p. 
V.M.F. /U.H.F. POWER TRANSISTORS (Type BLY38). 3 watt 
output at 100 -500 Mhz, E2.25. P.P. 10p. 

15% VA.T. 

HIGH CAPACITY ELEÇTROLYTICS 

1,0000/100v (4 x 1 t/ein.) BOp. P.P. 20p. 1.4000/ 200v 
(4'/ x 2in.) £1. P.P. 20p. 2,2000/100v (4 x 11/4in.) 90p. 
P.P. 20p. 2,5000/100v (4 x 2in.) 90p. P.P. 20p. 4,000 
+ 3.0000/70v (4'1 x 2in.) 75p. P.P. 20p 
10,000µf/25v (41/2 x 11/2in.) 75p. P.P. 20p 
25,O000/40v (41/4 x 21/2in.) £1. P.P. 20p. 

H.D. ALARM BELLS. bin. Dome, 6 /8v. D £2.75. P P 

97p. 

MULTICORE CABLE. 6-core (6 colours) 14/0076 
Screened P.V.C. 22p per yard: 100 yards at £16.50. P.P. 

2p a yard, 7 -core (7 colours) 7/22mm. Screened P.V.C. 
22p per yard; 100 yards £16.50. P.P. 2p per yard. 30-core 
(15 colours) 25p per yard: 100 yards £20. P.P. 2p per 

yard. 

RIBBON CABLE (8 colours). 10m. £1.66. P.P. 20p. 
100m. 8-core 7/ .mm Bonded side by side £11.50. P.P. 

£1. 

WE REGRET THAT ALL ORDERS VALUE UNDER £5 
MUST BE ACCOMPANIED BY THE REMITTANCE. 

HIGH -SPEED MAGNETIC 
COUNTERS. 4 digit (non reset) 24v. 
or 48v. (state which), 4 x 1 x 1 in. 65p. 
P.P. 15p. 

5 digit (non reset) 24v. £1.15. P.P. 
15p. 

3 digit 12v. (Rotary Reset) 2'6 x 11/4 x 11/4in. £1.30. P 

15p 6 digit (Reset) 240v. A.C. £3.50. F.P. 25p 

RELAYS. SIEMANS /VARLEY. PLUG -IN. Complete with 

transparent dust cover and base. 2 pole c /o. 45p; 6 -make 

contact 50p; 4 -pole c/o contact 60p each. P.P. 10p each 

6- 12- 24 -48v. types in stock. 

MINIATURE REED RELAYS (3/6v). 1 make (30 x 8mm) 
20p; 2 make (32 x 12mm) 30p. 
12v. 2 e/o 5 amp. H.D. RELAY, 65p. P.P. I5p. 

240v. A.C. RELAY (PLUG -IN TYPE). 3 c/o 10 amp. contact 
with base. 85p. P.P. 25p. 

10 TURN POTENTIOMETERS (M.P.C.) 10 K ohm. 0.5% 
Lin. 38mm x 22mm. 14mm Standard Spindle. £2. P.P. 15p. 
(Dials 50p each.) 

[GARRARD PLINTH & COVER. For 'Zero -100' etc. 
beautifully finished in brushed aluminium and black with 
hinged smoke /prey perspex lid.£9.75 P.P. £1. 

24v. A.C. RELAY (PLUG -IN). 3 pole c/o 75p. P.P. 15p. 

2 -pole change over 55p. P.P. 1513. 

BULK COMPONENTS OFFER. Resistors /Capacitors, 600 
new components. £2.50. P.P. 35p. Trial order 100pcs. 80p. 
P P. 20p. 15% V.A.T. 
REGULATED POWER SUPPLY. Input 110/240v., output 

9v. D.C. 11/2 amp.. 12v. D.C. 500 m /a. £4.75. P.P. 75p. 

MINIATURE "ELAPSED TIME INDICATORS. (0 -5000 
hours), 45 x 8mm. 75p. 

ADVANCE TRANSFORMERS "VOLSTAT ". Input 242v. 
A.C. 
C.V.50. 38v. at 1 amp; 25v. at 100 m /a; 75v. at 200 m /a, 
£2.50. P.P. 65p. 
C.V.75. 25v. at 21/2 amp. E3. P.P. 75p. 
C.V.100. 50v. at 2 amp.; 50v. at 100 m /a. E3.75. P.P. 75p. 

C.V.250. 25v. at 8 amp; 75v. at 1/2 amp. £6.50. P.P. £1.50. 
C.V.500. 45v. at 3 amp; 35v. at 2 amp. £10. P.P. £1.75. 
H.T. TRANSFORMER. Prim. 110/240v. Sec. 400v. 100 
m /a. £2.50. P.P. 65p. 

L.T. TRANSFORMER 'TOROIDAL ". Prim 240v. Sec. 30v. 

at '/2 amp: Size 3 in. dia. thick. £1.65. P.P. 20p. 

L.T. TRANSFORMER. Prim. 240v. Sec. 27 -0 -27 at 800 m /a. 
7 .5 amp. £2.25. P.P. 50p. 

TRANSFORMERS 
L.T. TRANSFORMER. Prim. 110/240v. Sec. 0/24/40v. l'1 
amp. (Shrouded) £1.95. P.P. 50p. 

L.T. TRANSFORMER. Prim. 200/250v. Sec. 20/40/60v. at 

2 amp. (Shrouded) U. P.P. 50p. 

L.T. TRANSFORMER (H.D.). Prim. 200/250v. Sec. 18v. af" 

27 amp ; 40v. at 9.8 amp.; 40v. at 3.6 amp.; 52v. at 1 amp; 
25v. at 3.7 amp. £17.50. P.P. £2.50 

L.T. TRANSFORMER. Prim. 240v. Sec. 16- 0 -16v. at 2 amp. 
£2. P.P. 50p. 

L.T. TRANSFORMER PRIM. 120- 0 -120v. Sec. 12v. at t 

amp. 70p. P.P. 20p. 

L.T. TRANSFORMER PRIM. 240v. Sec. 18v. 1 amp. LI. 
P P 2Op. 

POWER UNIT (TRANSFORMER /RECTIFIER). Prim.. 

240v., output 171/2v. (unsmoothed) at 1 amp. £1.85. P.P. 45p. 

L.T. TRANSFORMER ( "C" CORE). 200/240v Secs. 

1- 3- 8 -9 -v. All at 1.5 amp. 50v. at 1 amp. £2.50. P.P. 50p. 

L.T. TRANSFORMER ( "C" CORE). 200/240v. Secs. 

1- 3- 9 -27v. All at 4 amp. £4. P.P. 50p. 
L.T. TRANSFORMER ( "C" CORE). 200/240v. Secs. 

1 -3 -9 -27v. All at 10 amp. £7.50. P.P. £1.50. 
L.T. TRANSFORMER ( "C" CORE). 200/240v. Secs. 

1- 3- 9 -20v. All at 4 amp. £5.50. P.P. 75p. 

L.T. TRANSFORMER ( "C" CORE). 120/120v. Secs. 

1- 3 -9 -9v. All at 10 amp. £6.50. P.P. 75p. 

L.T. TRANSFORMER ( "C" CORE). 110/240v. Secs. 

1 -3 -9v. 10 amp. 35v. 1a.:50v. 750 M /A. £6.50. P.P. 75p. 
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HIGH POWER BATTERY MOTOR 
12v operated, strong enough 
to power a motor mower. 
go -cart or similar. Speed 
easily variable. These motors 
can also be used as a brake 
for any rotating machine, 
simply by coupling the spin- 

dle to the machine and short -circuiting the windings by a 

variable resistance, price £2.50 + post and V.A.T. 74p. 
DITTO but 6/12v even more powerful as it's larger and is 
series wound. 13.50 + 85p post and V.A.T. 
FIRE ALRM SWITCHES 
in cast iron case with break glass panel 
These are red and engraved "Fire 
break glass "; they have hinged lid and 
second safety switch for testing 
purposes. Limited quantity, E1 .75 each 
+ post and VAT 46p. 
HIGHLY SENSITIVE MOVING COIL RELAY 

panel mounting with glass window, 
this measures approx. 5' /2" x 4" a 5 ". 
triggering current can be varied from a 

fraction of a milliamp to 5 milliamps by 
removing the front and adjusting the 
setting level. Price £8 each + post and 
VAT 95p. 

DC HIGH CURRENT PANEL METERS 
31/2" wound wide angle 240° move- 
ment meters, flush mounting fitted 
with external shunts, made by Cromp- 
ton Parkinson brand new, still in 
maker's cartons. These are a mal 
bargain at £5.50 each. Reasonable 
quantities available in the following 
ranges: 
0.10 amps, 0 -20 amps, 0 -30 amps, 0-40 amps. 0 -50 
amps. Post and VAT 80p each. 

EDGE MOUNTING MOVING COIL METER 
Sáe 21A" x 1" by Weston, 100 /aA 
movement scaled DB, unused still in 
original maker's cartons. £2.50 each 
+ post and VAT 50p. 

AUDIO AMPLIFIER 
Part of the famous Reditune background music system, 
secondhand, but believed in good order. However, no guarantee; 
we are selling for spares value only. These are 6 valve amplifiers, 
the output valves are 2 x EL 84 in push /pull, complete with 
mains transformer, rectifier and ample smoothing equipment. 
The mains transformer alone. today, would cost at least £4. Size 
is 91/2" x 51/2" a 41 ". Price only £2.00 + postage and VAT 
£ 1.50. 

BREAK -DOWN UNIT 
Contains hundreds of useful parts some of which are as 
follows - 66 silicon doides equivalent OA 91. 68 
resistors, mostly 'Vz watt 5% covering a wide range of 
values. 4 x .1 mfd 400v infd condensers. 15 x .01 mfd 
100v condensers. 2 RF chokes. 8 x 89 valve holders. 1 

x 4H choke. 1 x 115v transformer. 1 boxed unit 
containing 4 delay lines also tag panels, trimmer 
condensers, suppressors, etc., on a useful chassis sized 
approx. 9" x 5" x 7". Only 75p (the 66 diodes would 

' cost at least 10 times this amount). This is a snip not to 
be missed. Post and VAT 75p. 

GPO PUSH BUTTON DIALLING UNIT 
Will take the place of the normal rotating dial, has 10 numbered keys, 
so suitable for other digital systems. A desk mounting unit with 
rubber feet, this is a very intricate and expensive piece of apparatus. 
New and unused - our price only £9 each + £1.36 post and VAT. 

PERMEABILITY TUNERS 

M.W. two stage ideal for use 
with ZN414 or similar circuit. 
Price 15p each + post and VAT 
15p. 

OVEN THERMOSTAT 
Made by the famous Diamond H 
Company, this has a sensor joined by 
a capilliary to a variable control and 
when fitted with a knob is ideal for 
many ovens or processes. 50p each 
+ post and VAT 15p 

24v POWER PACK 
Normal mains input with a thermal safety device. 800 mA 
output, 4000 mfd of smoothing and full wave rectification, 
completely enclosed in plastic box and with flex for mains and 
terminal block for output. Price £1.75 + £1 post and VAT. 

8- SWITCH DISCO LAMP 
CONTROLLER 
Mains motor driving a drum with adjustable trips operating 8 
changeover' 10 amp switches, so a total of 40K watts of 
lighting can be controlled enabling an unlimited variety of 
effects to be achieved and changed with the minimum of 
effort. This is a real snip at £7.50 + £1.15 post and VAT. 

TERMS: Where order is under £5 please add 30p surcharge to 
offset packing expenses. 

J. BULL (ELECTRICAL) LTD. 
(Dept. W.W.) 

103 TAMWORTH ROAD, CROYDON CRO 1XX 

NEW ITEMS THIS MONTH 
AC maim operated relay with single changeover 10 airy 
contacts. open type single screw fixing through the base 

50p each 
Battery condition twin This is soothe Item which has 

been out of stock temporarily but we are pleased to say. o 
stock again Pia now £3.50. 
AM /FM toning condenser as fitted to many Japanese am 

Hong Kong portables. this has two main tuning sections and 

four trimmers, approa. sine I" X I" X 1" 605 each 

Battery chaise kit comprising 2 amp transformer. 2 amp 

lull wave rectifier and 2 amp meter suitable for chargirg 
6v or 12v Special bargain price f1.50 the kit + 30p post 
MacDonell record auto -charger with cueing arm and ceramic 

stereo cartridge This is a very superior auto-changer and one 

we can thoroughly recommend. Limited quantity. special 

(price f7.35 + fl past and insurance. Plinth and coven 

the plinth has to be modified very alightlyl available. price 
£4.58 + fl post. or if you buy both together you can get a 

discount of Cl Inhuman' caw measures 18" x 
12" x iZ This is a vary well 
made case n an angled 
framework. has 

as 

rounded corners 
and edges Into this framework 

\` ht the 8 panda. All panels 
are louvred for ventilation \ side panels are also lotted with 

/ handles. the bottom panel has 4 

rubber e t These i Moment cases would probably cost 
around f 5 each W have approx. 100. not new but in 

wry goo ondition and offer them at f3 each 
Laboratory volt mete . BSI. This is the conventional square 
case. si a 1" x 7" x 3F' with a leather carrying handle 
and rubber feet for horzonal and vertical standing. The meta 
is intended for horizontal use on the bench and has a mirrored 
scale Hefty terminals along the lop select the 3 ranges 

0 -150v. 0-30O5 and 0-600v DC Price f8 + Cl post and 

insurance 
Laboratory amp mater. companion instrument to the above 
but to mad O 20 amps 50 cycles. f5 + ft post and 

insurance 
Sad heating tramfoma, 4v. 5v on 6v output, very heavy 

duty secondary rated at 250 amps. pnce f20 + carnage f2 
first 100 miles then f 1 per 100 miles extra. 
7 wen stereo /mono amplifier with usual switching and con 
troll. In attractive teak style case. £8. 
3 core had. 7' 6" long, ebbed. virtually non- kinkabk 
23136 conductors. so OK for 8 amps Price 10p each 
0-1 mA meter 2}" square. flush mounting. English make 

ex equipment hut perfect £1.75. 
0-100 microamp meter. as the above. but f2.25. 
Solent 4-6v, size approx. I" e I" x 0.4" thick. min 
cods give excellent pull. Mounted in frame but easily ream 
able from this frame. fitted with lever giving approx. 04" push 
on pull Puce 30p each 
Cold cathode tithe Swiss made "fiesta" type No ER 12A 
We have no technical information on this tube and if ary 
reader has this we will be obliged for any information Price 
of the tubes 30p each Push switch double pole change 

c::1over contacts rated at 10 amps 
250 volts made by the American 
Honeywell Co. A very reliable 
and robust watch with plenty d 
applications. Oblong plastic 
body. snap fining into a hole 
size 1i" X } ". Offered at only 

a fraction of its pro er price. namely 20p each. 

Ditto but single p le changeover. fits into a hole sue 1" x i ". 
Price 15p each 
(Note the two sw tches above do not require a knob as they 
have a polished and tapered plunger.) 
sins but dished knob. 10p extra with knob. 

B.MAC fAR LANE 
TRANSISTORS AND 

A6215/OC211 26p, 0C35 45p, 
0C42 45p, OC71 12p, 
CV70o8/0C72 20p, OC75 
26p, OC83 28p, 
GET110/NKT303 26p, 00702 
10p, OA10 26p, RAS508AF 
26p, RAS310AF 26p, STC Wire 
End 400PIV1A 4 for 60p, 
153193 13p, 153194 14p, 
153255 20p. 

T 
BS29(SNPN) 
BD107 (SNPN) 65p 
2N711B/26106 

2 985 (GPNP) E100 
2N1304(GPNP) .17p 
2N1309(GPNP) 32p 
2N1046(GPNP) £2.60 
2N1146A (GPNP) 50p 
2N1557 (G) 55p 
252080 (G) E1.20 
252082 (G) £1.20 
2N2405ISNPN) 57p 
2N3054(SNPN) 45p 
2N3055(SNPN) 47p 
253375 (SNPN) E3.60 
2N4427 (S5 PN) 68p 
2N5322(SNPN) 66p 

DIODES (25 %) 

17p INTEGRATED CIRCUITS (8 %) 
MC353G Han Adder E2.20 
MC3566 3 inp OR /NOR GATE .. E1.60 
MC358AG AC coupled Jk Flipflop 16.60 
MC365G Line Driver E5.50 
CA3020 Wideband Pow, Amp E1.00 
CA3021 Low power video 11.30 
CA3028ARFIF Amp 

- 
.. 11.00 

CA3038A Operational Amp 12.30 
CA3035 Poe Volt Regulator 11.35 
CA3085 Pos. Volt Regulator .. 6Op 
CD4035AE 4 -staoe Serial Register 12.00 
CD4017 AE Decade Counter Divider 14.00 
CD4047AD Monostable Astable Multivlbrator E4.00 

RCA PHOTOMULTIPLIER (8 %) 
C310055 Caesium and 
Antimony Cathode Spectral 
Response Designation RCA 107 

5.11 Inch P/P 136.00. or 

THYRISTORS (8 %) 
6E2N1774 200v. 5a. ..11.20 
CRI -021C 20v. la. 25p 
CR 10.1018 10ov. 

10a. £1.00 
CR 10 -021 10e. 11.00 
CR 10.408 10a Et .00 
CR10.051 10e . £1.00 
CR 10-01710a £1.00 
BTX 92 1200R 16a 

1200v. E2.85 

RECTIFIER STACKS (8%) 
GEX541B1P2 ..E6.56 GEX541HP3F ..E8.00 
GEX54181P1 £3.60 SX751N1B1P1F E6.00 
GEX541NB1P1F EOM) 

WESTINGHOUSE (8 %) 
Westinghouse 3ph bridge rectifier army typa 
U5028/10 input 35v ruts output DC 47v. 480 amps. 
naturally air Wiled. Inc. corn 166.00 
Type G2 5066 input 38v. ems output 47 5v DC 54 
amps 30°C. naturally eir cooled. Inc. caer 125.00 

SWITCHES (8 %) 
Edward High Vacuum "Speedivec" model VSKIB 
range 25 -760 torr contact ratings 250v. 5a volume 
4.2 cu cm man. working pressure t 5Ib /se in gauge 

net weight 17 oes. 16.50 
Belling Delay hand reset L415 11.26 
Steckpole min. rocker 125v. 10a 250v 

5a. ... ... 25p 
Tippelite Rocker 12v .. 65p 

CIRCUIT BREAKERS 250V AC each E1.36 
(8 %) 

AMP TRIP TYPE 
2.0 D Westingh. 550 
4.0 - Secures 5000 
7 0 Inst. Westingh. 550 
70 4 Heinemann (60c.) 

AM12 
8.0 Inst. Wastingh. 550 
8.0 - Secures 5000 
9.0 Inst. Wmtingh 550 
10.0 - Secures 5000 
20.0 - ETA Magnetic 

126 UXBRIDGE ROAD, HArI4WELL, LONDON W7 3SL 
Where p.p. not advised add 10p per £ handling and post (in UK). 

Cash with order. 
Personal callers welcome. Open Mon. -Wed. 9.30 -5.00, Fri. -Sat. 9.30 -5.00. 

Free Car Park adj. PRICES SHOWN ARE EXCLUSIVE OF VAT. 

DIGITAL COUNTERS (8 %) RELAYS (8 %) 
Vender Root Meth Reset 4 dig 55p 

STABILIZED POWER SUPPLIES (8%) 
Gresham Loon GX60/ 10a -60v. 10 amp. set to 
30v 165.00 inch carriage 
Lambda CC28v -Inp. 205 -265v. output 28v. 
do / _5% 3.4 amp 135.50 incl. p. & p. 
Power Elect. Inp. 240v. outputs 20v. 6.5e.10v. 
3.4 amp. + l Ov. 30Oma 138.50 inc. carnage 

CAPACITORS (25 %) 
Daly Electrolytic 9000,4 25v 60p p/p 15p: 500PF 50v 36p p/p 10p; TCC 16uF + 16uF + 8uF 450v 76p p/p 15p; CCL 50.F + 50.F 275v 46p p/p 1Op; CCL Suppressor Unit Type SU103/1 
comprising rapechor Diode and Resistor 45p p/p I Op. Dubilier Mobilised Paper type 426 100uF 150v 
SOp pip 25p: RIC 1 80F 440ve c. 40p pip 10p. 

FANS (25%), CENTRIFUGAL BLOWERS, VAC 
MOTORS (8 %) 
Mamas Type M1 /Y3954 (3 blades) Cast Aluminium 
alloy impaller & casing (corresponds to current type 
3965 71/2") 230v. 1ph 50c 2900rpm Class A" 
insulation 425 dm free air weight 9151bs. inch p.p. 
123.00 
Woods Aerofoil short casing type S. Ref 
HS895/4/66 Cap. 2.5úF. Non -reverse 220/240v 
1ph 50c 0.19a 270Orpm. 6" can alum. impeller 4 
blades width casing 2%" total 5'A" weight 5 %lbs incl. 
pp 113.00. Aerofoil Code 7.5 280K 200/250v. 
1.0e 1 ph 50c 2700rpm 550ám free eie. 7 1/2" 
impeller 14 blades Incl. p.p. 118.60. 
6awke Eketele Hi-Velocity Fans. suitable for Gm combustion 
Systems. Steam exhausting Pneumatic conveying Cooling 
Electronic equipment. Air blast for Oil burners. Bosomek 
Model 365 (corresponds to 575) Airblast Fen. 440v 3ph 50c 
0.75hp 2850rpm, continuous tgOcfrn 12 in w.g. nett weight 
.441b, price inc). Carr. 147.00. Sicomak model 3.50 250v 
1ph 50c 0.166hp. 2800rpm continuous 50cfm 2 in w.g. net 
weight 341bs. price incl. care 133.00. (8 %) 

Air Certsats type V8L4 200/250v 1ph 50c 110ám free air 
Weigh( 715Ibs Pries incl. p.p. 116.66. 
Typo VILE 200/250v 1ph 50c 172cim free air. Weight 
10 %lbs. price incl. p.p. 116.60. 

W6l.rw Alley Alcoa. rotary vane oil free Single Stage 
Vacuum Pump Model HSPOB 8 HG. Rpm 1420. E.E.3 phase 
induction motor 1 /3hp cent 220/250v, 380/440v. Coss E 
ins. incl. can. 128.00. 
Ake.. blower FAD 3-8ám at 59sì. Rpm 1420. Motor EE 3ph 
50c %hp t 40orpm. incl. caer. 126.00. 
Out MFG. Vacuum pump 0522- P702 -R25X. Motor 
110/120v a.c. 1ph 60c 1725rpm. Class E. 10 cu h to 10in 
Mercury in 2 mine maintains vacuum. 635mm Mercury. Or as 

,compressor topai in. or 15psi cont. incl. carr. 125.00. 
3 phase 2HP motor 60/50c., 1800/1500 RPM. 2013/220/440v 

Vadey ITT Min. 7000 20v. . 

Magnetic Dqv. Type 596E 

CONNECTORS (8 %) 
McMurdo Red Range. Plug RP24 56p 
McMurdo Red Range. SKI RS32 sop 
Eng. Elect. Edge. 36 wey 0.2 inch . pair E1.00 
Sylvania Edge. 48 way 0.125 inch . pair 40p 
Amphenol MS3106B -36 -10 E4.50 
Continental microminiature 28 10801526 E1.30 

50p 
E2.00 

PUMPS & 

126.00 
incl. Carriage 

Cat. 2026391 Poner Instruments a flange mounting pean motor, 0.2HP coat. 110v DC 4 amp E27.511 
inc. caer 
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ELECTRONIC BROKER 
SIGNAL SOURCES 

FM AM SIGNAL GENERATOR TYPE 202H 
rs supe gen- 

erator in grade 
one condition. 
F.M.. A.M., 
C.W. & pulse 
coverage 54 to 
216MHz. 
Used to test- 
ing and cali- 
bration of 

F.M. receiving systems, V.H:F., T.V., Mobile 
and general Communications. Freq. range 
54- 216MHz + 2 Bands. R.F. stability 
0.01 %. R.F. output 0.1 5V -0.2V. V.S. W.R. 
1.2. Signal to noise ratio 50dB below 10KHz. 
Dimensions 16r %' x 101/4" x 18ió ". 
PRICE NEW OVER £1,0001 

OUR PRICE £495 
ADVANCE 
Audio Signal Generator HIB 15Hz -50 KHz,, 
2005V -20Vm± 2dB. Sine Wave & Square 
Wave £65 
Audio Signal Generator JIB 15Hz -50KHz 
0.2V -25V £65 
VHF Square Wave Generator SG21 
9KHz- 100MHz. Max 0/p 2V £35 
Signal Generator D1 E39 

AIRMEC 
Signal Generator 702 30Hz -30KHz in 3 bands 

£60 
Signal Generator 701 £60 
H.F. Signal Generator 201 30KHz -30MHz in 7 

Bands. Int.Xta_I calibrator o/p level variable 
15V -1.1V 75 ohms impedance Int. Mod. at 
1KHz. Ext. Mod 30Hz -10KHz ... £75 -0115 
GENERAL RADIO 
Unit Oscillator 1218-A P.O.A. 
Unit Oscillator. General Radio Type 1209C. 
Freq. 250-920 MHz. Accuracy 1% Drift 0.2%. 
Output into 50 ohms = 150 MW with PSU 
1201 - CQ18 as illustrated £215 
HEWLETT PACKARD 
U.H.F. Signal Generator 614A 900- 2100MHz 
1% Accuracy. Output 0.1 uV -0.2V into 50 
ohms. Modulation: CWlnt. or EXT. FM & Pulse 
S.H.F. Signal Generator 618C 3.8-7 6G Hz 

1% 50 ohms £550 
Signal Generator 6088 10- 400MHz 
a.1 pV-O 8V £195 
Signal Generator 612A 450MHz- 1230MHz 
Internal & Ext. A.M. 50 ohms £495 
Audio Oscillator Type 201C. 20 Hz -20 KHz. 
0-40 dB in 10 dB steps. Distortion less than 
0.5 %. Also 200 CD & 2008 £95 
MARCONI INTS. 
Oscillator TF1247 20- 300MHz (Suitable for 
use with Marconi TF 1245 & 1245A "Q" 
Meters) £135 
FM /AM Signal Generator TF 995A/3S. 1.5 
Mhi -220 MHz, 2u V- 200mV. Superb 
condition £386 
U.H.F. Signal Generator TF 1060/2. 
450 -1200 MHz. 0.155V- 447mV. Sine and 
pulse nad. facilities E420 
U.H.F. & S.H.F. Signal Generator TF 1058. 
1600 -4000 MHz. 0.15V -445mV £295 
Phase /AM Signal Generator TF 2003. 
0.4 -12 MHz. Bargain price - super condition 

£150 

A 

4 

itirt *0_ 

WAYNE KERR 
Video Oscillator. 0.22D. 10 KHz -10 MHz 

E160 
A.F. Oscillator S121. 10 Hz -120 KHz £45 
BRUEL & KJAER 
Portable Sound Level and Vibration Meter 
2203 and Octave Filter Set 1613 .. £275 

SWEEP GENERATORS 

HEWLETT PACKARD 
Sweep Oscillator 692D 2 -4GHz £495 
Sweep Oscillator 693B 4 -8GHz . £495 
JERROLD 
Sweep Signal Generator 9008 Centre Freqs. 
500KHz- 1200MHz Sweep widths narrow as 

10KHz to 400MHz wide 50 ohms P.O.A. 

PULSE GENERATORS 

ADVANCE 
Double Pulse Generator PG.56 
Pulse Amplitude 0.1V-10V. Sq. wave 0 -10V. 
Rise Time 1 Onsec. (typically) £87.50 
Pulse Generator PG.55 P O.A. 
Modular Pulse Generator Advance Type 
PG.52. System of 5 Signal generating & 
Processing units. Repetition frogs. up to 
20MHz & Output pulses to 20V (50 ohms) 
Rise & Fall times 5nsec. Its versatility enables 
the production of complex pulse & ramp 
waveforms not obtainable from conventional 
pulse generators £250 
MARCONI 
Double Pulse Genelbtor TF.1400 /S. Min. 
type CT.434. c/w TM 6600 Sec. Pulse gen 
Plug In. 10Hz- 100KHz. 100nsec- 1005sec. 
Negative pulses up to 200V E.M.F., +VE 
pulses up to 60V E.M.F. & Simultaneous +VE 
& --VE pulses up to 20V E.M.F. P.O.A. 
SOLARTRON 
Precision Pulse Generator G.0.1377. 100V 
single or double pulses. 0.2 amp paraphase 
outputs. Simultaneous +VE & -VE outputs. 
Square wave to 5MHz 1Onsec. Rise time 
Pulse repetition freq. - 10Hz -1MHz. Pulse 
duration 0.1 5sec- 100msec £125 
Pulse Generator OPS. 100C P 0.A. 

TELEPHONE 
TEST EQUIPMENT 

RESISTANCE & 
DECADE BOXES 

MARCONI 
Decade PotentiometerTF.221 £40 
Variable Air Condenser Muirhead Type 11 -B 
1250pF Max. P.O.A. 
AC -DC Converter Type AC -DC. For use with 
Precision "R" Boxes £90 
NEGRETTI & ZAMBRA 
Quick Reeding Potentiometer £55 
Tinsley Vernier Potentiometer Type 31268. A 
precision equipment as used in laboratories 
and measurement standards areas .. £125 
DORAN 
Whetstone Bridge Type 1401 
Whetstone Bridge Type 3557 

£45 
E45 

T.V. TEST EQUIPMENT 

Wandel & Golterman VZM.2. Distortion 
measuring set for phase & amplitude mod. For 
multiçhannel FM Radio Systems up to 1 2MHz 
Base bands £400 
MARCONI 
Sine Squared Pulse & Bar Generator 
TF.2905/8 £225 
GRESHAM LION 
Waveforn Generator 625 lines. Sine squared, 
Pulse & Bar P O.A. 

Waveform Generator 625 lines staircase 
P.O.A. 

WANDEL & GOLTERMAN 
Measuring Set VZM 1 E495 
Generator & Receiver. VZM.83 . £275 

X-Y & U/V RECORDERS 

X -Y Recorder Advance Type HR 96 
ADVANCE 
X -Y Recorder HR.92/ 1 . 

BELL & HOWELL 
U.V. Recorder 5/127, without Galvo's 
BRYANS 
X -Y Recorder 20021 
ELECTRONIC ASSOCIATES 
Vari- Plotter £145 
SE3006 UV P O A 

E195 

£150 

£225 

E195 

INSULATION TESTERS 
EVERSHED & VIGNOLES 
Circuit Tester Ohmeter 0 -3 ohms 0 -3e ohms 

£18 
Circuit Tester Ohmeter 0 -1000 ohms, 
100 -200 kohms £18 
Megger Series +II 250V £12 
Megger Series Ill Mk. 3 250V £20 
Megger 250V £20 
Megger 500V E37 
Battery Megger 500V £37 
PYE 
Insulation Tester 108 500V £25 

MISCELLANEOUS 

Siemens Level Meter 3D 335 10KHz- 17MHz. 
Complete system by Siemenl. Comprising: 
3W.518 Level Oscillator, 3D. 335 Level 
Meter, 3W.933 Sweep Attachment, 3D.346 
Screen Level Tracing Receiver P.O.A. 
Siemens Level Meter 3D.332, 0.3- 1200KHz, 
Level Oscillator 3W.29, 0.3- 1200KHz P.O.A. 
S.T.C. 
Octave Filter 74143A. 37.5- 12,800Hz. For 
analysing noise and interference on comms. 
systems. particularly useful with 74142 
psophometer P.O.A. 
Selective level Measuring Set 741848 
60- 1364KHz P 0.A. 
Measuring Set 74831A P O.A. 
A.T.& E. 
Telegraph Distortion Measuring Set. Various 
types: SBV, 5BV3, 6BV, 6A P.O.A. 
MURPHY RADIO 
Receiver VHF field strength RX.506 & 
interference measuring set c/w Power Unit 

P.O.A. 

OSCILLOSCOPE 
TEST EQUIPMENT 

TEKTRONIX 
Pulse Generator Type ill. 0.5psec risetime. 
Amplitude ± 5V. 30 to 250 nsec. difference 
between trigger and output pulses . £50 
Time Mark Generator 180A £85 
Pulse Generator 109 0.25 nsec. Risetime 
0 -55V Calibrated variable amplitude. Impe- 
dance 50 ohms £35 
Pre- Trigger Pulse Generator III £60 

Numeric Tube 
8.5853 0 -9 
Digit 1.4" 
height Brand 
New £1.00 

Also Alpha 
Numeric Nixie 
Tube Irrtme 
8.7971. Displays alphabet & 0 -9 numerals 

99p 
ACCELEROMETERS 
G.E.C. Type F £2.50 
Graseby Insts. Type 821 12G-0-12G £25 
Sperry Type 212502-0100 P.O.A. 
Sperry Type 214202 -0100 P O.A. 
Langham Thompson LA.2 E25 
Types up to 100G. Choppers: - 
Ericcson N.29834Hz E4 
Elliott Synchroverter G.1280 £4 
Elliot Synchroverter 95908 £4. 
MODULATORS 
S.E. Labs SE .441 /2 £45. 
S.E. Labs SE.501 /2 £45- 
Osc. amp. demod. SE. Labs. Type SE.62/12. 
4000 p.s.i. £85 
TRANSDUCERS 
S.E. Labs SET 50T ' 2.5 p s i £35 
S.E. Labs SET 53/A7481 15 p.s.i. E35 
S.E. Labs SE.250/A5962 1000 p.s.i. E25 
S.E. Labs SE.1 508 50 p.s.i. £35 
S.E. Labs SE.105 1000 p.s.i. E25 
S.E. Labs SE.1 65 4000 p.s.i. £25 
TEMPERATURE INDICATORS 
Made by Ether. Models with Temp. Ranges, 
0-600°C. 0-800'C & 0 -1000 C £25 -£50 
POTENTIOMETERS 
3 turn and 5 turn available. 10 turn 3600 
Rotation 
5 ohms Beckman Type A '£3.00 

50 ohms Bourns 35005 -2 -500 £1.00 
100 ohms Relcon 05 -810 £1.00 
300 ohms Beckman 7216 £2.50 
500 ohms Beckman A £2.50 
500 ohms Colvern 2501/264 £3.00 
500 ohms Colvern 2402/13 £3.00 
500 ohms Colvern 2501/9 £3.00 
500 ohms Relcon 07 -10 £2.50 
1K Beckman as 690 £3 00 

Transfer Oscillator Type 7580HBy Beckman. 
DC -15GHz with counter. 7.5MHz -15GHz 
without counter. Sensitivity 100mV (R.M.S.) 

£350 
MARCONI 
Distortion Factor Meter TF.142F. Fundamen- 
tal Freq. Range 100Hz -8KHz. Dim. measure- 
ment ranges 0 -5% & 0-50% £60 
Portable Recener Tester TF.888/3, 
70KHz- 70MHz, Xtal check 500KHz & 5MHz, 
1KHz A.F. Oscillator, A.F. Power 10mW, 
100mW & 1W £69 
Carrier Deviation Meter TF: 791C. Carrier Freq. 
range 4- 250MHz. Freq. dev. ranges 0 to ' 
5KHz. 0 to . 25KHz, 0 to ± 75KHz & 0 to 
125KHz. Input impedance 50 ohms . £75 
Wave Analyser TF 455E £95 
Noise Generator TF 1301. 200 -1700 MHz 

£60 
ADVANCE 
Recorder Calibrator HC.20 £20 
Printer PR.1 .Intended for use with almost any 
kind of counter. 7 digit display, 2" wide paper 
print -out £55 
B.P.L. 
Megohmeter RM.160. For insulation resis- 
tance up to 400 million M ohms £35 
1" Meter Ti . 

£ 75 

AIRMEC 
Modulation Meter 210 ... £75 
Modulation Meter 210A £135 
EDDYSTONE 
Receiver 770R/1 .. .... £285 
HEWLETT PACKARD 
Microwave Link Analyser 3701 /02/03 

£2000 
MUIRHEAD 
Facsimile Transmitter Receiver Type 900. 
Easily convertible to receive weather pictures 
from satellite systems . £850 
SAVAGE 
Amplifier Mark ll Star Model 1KM2Z, 1 KW 
output. Freq. 50 -10 KHz. Good condition 

E 1 650 
WAYNE KERR 
Video Noise Level Meter M 131 .. . E75 

WW -079 FOR FURTHER DETAIL. 
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he test equipment people 
Come and visit Europe's first Electronic 
Instrumentation Centre 

49 -53 Pancras Road 
London NW1 2QB 
Tel: 01 -837 7781 Next to KING'S CROSS 

ST. PANCRAS 
OSCILLOSCOPES 

& PLUGS INS 
MULTIMETERS DIGITAL VOLTMETERS 

Avo 7 £29.50 
Avo Ever -ready Carrying Case £5.50 
Avo Leads, Clips & Probes (New) £3.95 
U4323 Multimeter /Generator 20,000opv 
Simple Unit with audio /IF Oscillator, suitable 
for general receiver tuning £7.70 

SUPER - 

TESTER 
680R 
ICE 
20.000 
Ohm 
per 
Volt 
sensi- 
tivity. 
Fully 

screened against external magnetic fields. 
Scale width and small case dimensions (128 x 

95 x 32mm). Accuracy and stability (1 % in 
D.C.. 2% in A.C.) of indicated reading. 
Simplicity and ease of use and readability. Full 
ranges of accessories. 1000 times overload. 
Printed Circuit board is removable without 
de- soldering. More ranges than any other 
meter. Ask for free catalogue £18.50 
Accessories (extra) available to convert 
Microtest 80 & Supertester 680R into 
following: SIGNAL INJECTOR, GAUSS 
METER, ELECTRONIC VOLTMETER. AMPER- 
CLAMP, TRANSISTOR TESTER. TEMPERA- 
TURE PROBE, PHASE SEQUENCE 
INDICATOR -- Send for details. 

MORE RANGES 
FOR LESS 
MONEY! 
AC /DC Multi - 

meter type 
U4324. A -DC 
0.06 -3A - 6 
Ranges. A -AC 
0.3A - 5 
Ranges. V -DC 
0.6 -1200V - 9 
Ranges. V -AC 
3 -900V - 8 
Ranges. Freq.: In. 
the range of 45 to 
20kHz. Resis- 
tance: 500 ohm 

DC. ±4% AC. D.- 
to 5 Mohm - 5 mansions: 167 x Ranges Decibel: 98 x 63mm. --10 to +12dB. 
Accuracy: ± 2.5% Only £9.25 
All above Multimeters (except AVO) are brand 
new 

TEKTRONIX 
The most versatile oscilloscopes ever 
produced by Tektronix to accept Multi trace, 
Differential, Sampling, Spectrum Analysers, 
and special purpose Plug -ins, etc. A few 
examples offered below: 
IA1 - DC 50 Meg 5mV /cm Dual Trace 

£125.00 
'1A2 - DC 50 Meg. 50mV /cm Dual Trace 

£90.00 
CA - DC 24 Meg £89.50 
IA4 - Four trace amplifier 
10mV /cm £390.00 
5458 DC to 33 Meg. calibrated sweep delay 

£325.00 
546 Dual time base /Delayed sweep. DC 50 
Meg. £275.00 
547 Dual time base / Delayed sweep /alternate 
display. DC 50 Meg. £325.00 

HEWLETT PACKARD 

Model 130C 200µV /cm Oscilloscope This 
scope is a versatile all purpose instrument for 
laboratory, production line, industrial process 
measurements and medical applications. The 
outputs of rf detectors, strain gauges, 
transducers, and other low level devices may 
be viewed directly without preamplification. 
The Model 130C is easy to operate even by 
inexperienced personnel. Specification: Time 
Base: Range - 1 ms /cm to 5 s /cm, 21 ranges 
in a 1,2,5 sequence; accuracy ± 3 %; vernier 
provides continuous adjustment between 
steps and extends the 5 s /cm step to at least 
12.5 s /cm. Automatic triggering (baseline 
displayed in the absence of an input signal). 
Vertical and horizontal amplifiers. Bandwidth: 
d.c. coupled, dc to 500 KHz; ac coupled 
(input). 2 Hz to 500 KHz; ac coupled 
(amplifier). 25 Hz to 500 KHz at 0.2 mV /cm 
deflection factor £175 
Sampling Scpe 1858 DC -3 5 GHz £396 

MARCONI 
Scope TF 2200A/ 1 . c/w TV Differential plug 
in TM 6457A. DC - 30 MHz. 50 
mV /cm £190 

Dual Beam Scope 031. RDC -6 MHz £75 
TELEOUIPMENT 

D C. Digital Voltmeter. Solartron Type 
LM.1420.2 2.5uV -1 KV in 6 Ranges. 0.05% 
DC Accuracy. 250KHz Counter Facility £235 
DYNAMCO 
DM.20225 100V -2kV. Max. reading 39999. 
Accuracy 0.02% E245 
D.V.M. DM2001 Mk. II E125 
D.V.M. DM2004 £95 
SOLARTRON 
Autoranging Digital Voltmeter LM 1480. 
Accuracy: 0.005 %. 10µV - 2kV' DC. 
Resolution 1 part in 30,000. 20,000 M input 
resistance. 6 Operating modes. Long term 
accuracy stability. Suitable for the Standards 
Room. Laboratory or Industrial uses. 

RECORDERS 
RECORD 
ELECTRICAL 
Single Pen Recorder. 3" 
chart sensitivity 1 mil - 
liamp chart speed 1 and 
6" per hr. Size 8" a 11" 
x 6 ". Offered complete' 
with pen assembly. List- 
ed at over E 120 - this 
month's special price due 
to bulk purchase. 
1 mA version .... £60 
5000 A version_ £80 

VOLTMETERS 

All following 
H Series 
Brand New 
H3020 8mA FSD 5Hz 80mm per channel, 
0.1 -25mm /sec chart drive inc. time and 
event marker £80, 3 pen E130 
H324 8mA FSD 100Hz transistorised amp, as 
above . £180, 3.pen.£275, 5 pen.£435 
H390 AC /DC recorder. 5mA -S amps, 
5- volts -500V. 20- 5400mm /hr E78 
H3100. Miniature 1mA DC -80mm chart 
width. 20- 5400mm /hr. £44 

SPECIAL OFFER 
Heathkit 5" Wide Band Oscilloscope 10-12U 
4.5Mc /s Push -Pull Horizontal and vertical 
amplifier. Time Base 10c /s - 500Kc /s 
Sensitivity 10mV at 1Kc /s. Fully Guaranteed 
including Manvec £49.50 
Also available Audio Signal Generator AG9U 
10Hz to 100KHz. 8 Output ranges, 3mV - 
10 volts. > 0.1% Distortion (20- 20Kcs) 

£29.50 
Harmonic Distortion Meter 1M - 58U 
20 -2,000 Hz - 5 ranges 1 - 100 %, 4 
voltmeter ranges 1 - 30 volts £29.50 
Telequipment D31 R Dual Beam Scope DC - 
6 Meg. 100mV Sensitivity £75.00 
SOLARTRON CD 1014 Dual beam 

5MHz 
100mV /cm 
sensitivity, 
more sensitive 
on Y2. 
Timebase 
1 pS /cm to 
1S /cm. 
LIMITED 
STOCK PRICE 
£89.50. 

OSCILLOSCOPE CT1436 
General Purpose Dual Beam DC 6MHz flat 
faced double gun cathode ray tube operating 
at 1.6kV. The time base velocity is 
continuously variable between 1cm /µsec and 
1 cm /sec. 

TIME BASE Free running or triggered from 
positive or negative pulses. Sweep speed 
1 cm / µsec to t cm /sec. 
Synchronisation; positive or negative going 
internal from either channel or external 
continuous waves. 
Internal 3mm P/ P. External 100mV P /P. 
Sensitivity 100mV /cm; maximum on Y2 
amplifier lmV /cm. Size 91/2" x 111/2" x 15 ". 
WT 25Ibs. £85.00. 

POWER SUPPLIES 
1.B.M. 
Power Supplies. Input 115V: 
3V 5A .... £12 12V.15Á . 

3V 8A .... £15 15V 2.5A 
6V 2A £8 20V 6A 
6V 6A £12 20V 15A 
6V 8A .... £15 30V 4A 
6V 12A .... £18 20V 7A 
6V16A_.... E22 36V 2A 
12V SA .... £22 60V 6A 

£29 
£15 
£20 
£25 
£12 
£20 
£12 
£49 

,A.P.T. ELECTRONICS 
Power Supply SP.1 10. D1 6, D17 20V 
@4.5A + 10V @ 300mA £12 
Power Supply SP.126 D.16. 20V @ 4.5A, 
-10V @ 3A, +10V @ 300mA E12 
Power Supply SP.126A D17. 20V @ 4.5A. 
-10V @ 3A. + 10V @ 300mA E14 
Power Supply SP.135 D17. 20V ig 9A, 
-1 0V @ 4A, +10V @ 300mA £18 

r, s 
H.F. Mullivoltmeter Philips Type GM 6014. 
Ranges 1mV -300MV in 6 Ranges. Facility 
also for 100mV -30V. Meter equipped with dB 
scale. Accuracy at 30KHz less than 3% F.S.D. 
Amplitude characteristic flat within +5% £55 
HEWLETT PACKARD 
D.C. Vacuum Tube Voltmeter 412A 

1 mV -1000V 1% Accuracy. Can also be used 
as Ohmeter & Ammeter £75 
MARCONI 
Sensitive Valve Voltmeter TF.1100. 
100µV -300V AC Freq. coverage 
10Hz- 10MHz. Meter has dB scale facility £85 

H30.Ten channel event recorder . . £82 
RECORD 500µA single channel 1 "/6" per 
hr £59 
RECORD 1mA version . £49 
RUSTRACK 88 1mA 

ELECTRONIC BROKERS LIMITED 

Shown 

samples lust a few 
stock. 

our huge k If Ne item 
pl asee is not showu 
give 
us a 
ring 

ol 
837 7781 

A member of the EB Group 
Carriage and packing charge extra on Please note: All instruments offered are secondhand and 
all items unless otherwise stated. tested and guaranteed 12 months unless otherwise atsted. ADD 8% VAT TO ALL PRICES 

WW -082 FOR FURTHER DETAILS 
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ALL MAIL ORDER BY 
RETURN, C.O.D. SERVICE 

WELCOME 
C. T. ELECTRONICS 

We are open from 9.30 a m -6.00 p.m., Monday- Saturday 

All mail order and enquiries to 270 Acton Lane, Chiswick, London W4 5DG. 

SEMICONDUCTORS 
44212--- 25p BC183L 12p BFX85 30p 
AC107 35p BC184 12p BFX86 30p 
AC125 25p BC184L 12p BFX88 30p 
AC126 25p 8C185 35p BFY10 36p 
ACI 27 25p BC186 27p BFY44 50p 
AC128 25p B012 12p BFY50 25p 
AC176 25p BC212L 14p BFY51 25p 
A 7 27p BC213 12p BFY51 26p 
AC188 27p BC213L 12p BFY52 25p, 
ACY17 25p BC214 14p 13FY53 25p 
ACV18 26p BC214L 16p 8FY90 65p 
ACY19 25p BC238 15p BSV458 65p 
ACY20 26p BC239 15p BSV68 40p 
ACY21 26p BC300 30p BSW63 85p 
AD140 60p BC 301 30p BSW68 80p 
40142 60p BC302 30p BSX21 25p 
AD16t 45p 8C303 40p BY127 20p; 
AD162 45p BCY31 55p BV164 65p 
AF114 25p BCY32 95p 15100 15p 
AF115 25p BCV33 80p 15103 16p 
AF116 25p BCY34 85p' MJ340 50p 
AF117 25p BCY38 65p MJ481 95p 
AF118 50p BCY39 85p MJ2801 £1.25 
AF124 30p BCY55 E1.50 MJ2901 E1.95 
AF239 80p BCY70 20p MJE340 SOp 
BA102 30p BCY71 20p MJE370 75p 
BA112 . 5Op BCY72 20p MJE371 90p 
BA114 16p BD121 75p MJE520 65p 
BA155 18p 8D123 85p MJ2955 E1.20 
8A156 15p 130124 70p MJE3055 7Sp 
BC107 13p 80131 40p MM1613 45p 
BC108 12p 130132 50p MM1712 BOp 
BC109 14p 00135 50p MPF102 45p 
BC109c 18p BD136 50p MPF103 
BC113 13p 50139 75p (265457) 35p 
BC114 13p BD140 87p MPF1O4 
BC115 15p B0153 60p (2N5458) 35p 
8C116 15p BD156 80p M PF105 
BC117 20D BOV17 £1.50 (2N5459) 40p 
BC118 15p BDV18 £1.75 OA47 tOp 
Bel 19 30p BDV19 £1.90 0A70 lOp 
BC143 25p BDY20 £1.20 0A79 lOp 
8C147 12p 8E152 20p 0481 lOp 
BC148 12p 8F166 30p 0A90 tOp 
8C149 12p BF178 35p 0491 lOp 
BC149c 14p 8E180 36p 0A200 lOp 
BC157 14p BF194 18p 0A202 lOp 
BC158 14p BFI 05 18p 0A210 35p 
0C159 15p 8F196 16p 0A211 35p 
BC167 l4p BF197 lgp 0C16 90p 
BC168 lap 13F200 35p OC19 85p 
BC169 14p BF224 16p 0122 65p 
BC169c 15p 8E244 18p 0C26 85p 
BC172 13p BF245 45p 0C28 60p 
BC182 12p .BF259 66p O05 60p 
BC182L 121/ 13FX29 30p 0C36 65p 
BC183 12p BFX34 30p OC42 40pi 

25%VAT,CITY. DISCOUNTS 12+10%; 25+. 

aCbb 
0C45 
OC70 
OC 71 
OC72 
0075 
OC 76 
0077 
0081 
0083 

.0084 
OC139 
0C170 
0C171 
0C200 
0C201 
06202 
TIP29A 
TIP30 
11P31A 
TIP32A 
TIP33A 
11P344 
TIP35A 
TIP41A 
TIP42A 
TIP42A 
71P298 
TIP3013 
TIP31 B 

TIP32B 
7IP33B 
TIP34B 
TIP35B 
TI P358 
11P36B 
TIP41 B 
TI P42B 
11P29C 
TIP30C 
TIP31 C 

11P32C 
TIP33C 
TI P34C 
TIP35C 
T IP38C 
TIP4I C 
TI P42C 
11550 
ZTX 107 
ZTX300 
ZTX500 
11X501 
ZTX504 
ZTX531 
XTX550 
15659 
15914 
15916 

20p 
25p 
15p 
30p 
20p 
25p 
25p 
40p 
25p 
25p 
25p 
30p 
25p 
30p 
60p 
80p 
75p 
45p 
55p 
57p 
69p 

£1.00 
£1.40 
£3.20 

70p 
85p 
85p 
54p 
Bop 
85p 
77p 

£1.08 
E1.82 
E1.62 
£2.71 
£3.50 

78p 
95p 
66p' 
72p 
80p 

E1.00 
£1.20 
E1.80 
£3.00 
£3.70 

90p 
£1.00 

40p 
15p 
15p 
l8p 
top 
50p 
30p 
25p 
Bp 
8p 
8p 

1514001 Bp 
154002 9p 
1N4003 8p 
1N4004 lop 
154005 12p 
1N4006 14p 
154007 16p 
164148 7p 
25696 25p 
25697 25p 
25698 25p 
2N706 12p 
2N706A lop 
25708 15p 
25929 22p 
25930 20p 
251132 25p 
251302 30p 
251303 30p 
251304 30p 
251305 30p 
251306 30p 
2N1307 30p 
251308 3op 
251309 30p 
2N1613 30p 
2N1711 30p 
251890 60p 
252146 15p 
252147 9Op 
252160 86 
252217 25p 
252218 25p 
2N2219 25p 
252222 20p 
2N22224 25p 
252306 70p 
2N23694 50p 
2N2477 30p 
252648 50p 
252846 E1.56 

252904 25p 
2N2905 30p 
2N2906 25p 
252907 25p 
252926 13p 
253053 26p 
2N3055 50p 
253232 61.35 
3143442-£I.20 
253525 £1.10 
253553 E1.40 
253643 30p 
2N3702 12p 
2N3703 12p 
2N3704 12p 
253705 12p 
2N3706 12p 
253707 12p 
353708 14p 
253709 14p 
353771 £1.50 
253772 1.60 
253792 £1.80 
253794 30p 
253819 35p 
253820 55p 
2513823 70p 
2N3866 85p 
253904 22p 
253905 25p 
2N3906 25p 
254014 SOp 
254036 62p 
254037 14p 

254058 14p 
254059 14p 
254060 12p 
254061 12p 
254062 12p 
254126 18p 
2N4286 25p 
254287 25p 
254288 27p 
254289 30p 
2N4290 25p 
254291 32p 
2N4302 45p 
2N4444 £1.00 
254871 35p 
254903 £1.80 
2N4919 90p 
2N5063 £1.30 
255191 98p 
255192 E1.20 
2N5194 £1.10 
2N5195 E1.40 
2N5245 48p 
2N5296 55p 
255298 5op 
255457 35p 

35p 255458 
2N5459 4op 
255485 55p 
255490 55p 
255555 65p 
255777 4pp 
2N6027 45p 
256028 45p 

103 VOLTAGE REGULATORS 
1005 5V 650mA 
L036 12V 600mA 
L037 15V 450mA £1.60 en. 

BRIDGE 
RECTIFIERS 

W02 IA 200V 38p 
BY164 / 4A 200V 

57p 
MDA952/2 6A 

100V 80p 
ZENER DIODES 

92Y88 Series 
400mW 

3.3V -33V. 5% Alp 
1.5W range 25p 
10W range 46p 

LE.O. 
TIL20938p 
HP5082 28p 
MA2082R 20p 

L.O.R. 
ORP12 
NE555 Timer 80p 
¡WC PLUGS at 35p 
each 
UHF (N) PLUGS at 
5Q, each 

UHF VSWR probes 
ex UHF 
eansniners E5 each 
+ 8 %VAT 
All the above are new 
in original packets. 
Please add 8% VAT 
P&P 30p 
POTENTIOMETERS 
Linear or Log 
Rotary Pots 
Rotary Switched 

Single 
17p 
25p 

Double 
45p 

Tel: 

V.A.T. 
Unless otherwise stated all prices are exclusive of 
VAT. Please check whether the goods you are 
ordering are 25% or 8 %. Carriage. orders under 
C5 please add 33p. Orders over £10 post free m 

U.K only This to be at our discretion 

01 -994 6275 
** SPECIAL OFFERS ** 

MINIATURE MAINS TRANSFORMER. PRI240V. 
SEC. 12V 100Ma Mandl.. Hinchlev Size 36 s 45 s 

40mm. F.C. 53mm. 
Price 1.65. 100 60p sa. 1,000 50p ea. 10.000 40p 
ea. 8 %VAT 
MINIATURE MAINS TRANSFORMER. Primary 
115: 240v Sec 1ßv!250 Ma at 80p ea. + VAT 
postage 33p. 8% VAT. 
MULLARD POT CORE TYPE FX2241 at 60p ea. + 
33p p.p. 8 %VAT. 
24V D.C. SOLENOID by MAGNETIC DEVICES 60p 
each 21 long x Ye x akin. + 8% VAT. 
24OVA.C. SOLENOID. Reversible operation: twin 
coil Sae approx. 2% s 11/2 s 114ín. 'Op. 
30 unmarked 0071 transistors E1.00 
25 Unmarked 250mW Zener diodes, 4.7V. 5 1V 

6.2V, 7.5V. 9.1 V, 10V. Measured and tested £1.00 
Please stage voltage required. 
50 GE Diode 0A47 equivalent £1.00 
8uF 600V WKG PAPER CAPACITORS, Weal for 
Strobe Constructors E1.50 each + 8% VAT + 33p 
Past. 
Many other values of PAPER CAPACITORS in stock 
Phone for details. 
JACKSON AIRSPACED CAPACITORS to suit 1/210 

spindle: 
100pF Two Gang at 55p + 25% 
500pF Two Gang at 75p + 25% 

MULLARD TUBULAR CEREAMIC UHF TRIM- 
MERS (PROFESSIONAL) 

Type 092 0.8 -2.2p 
801 O.8-2 -2P Price 10p ea. 
991 0.5 -1.3p 

LINEAR I.C.c 
LM304 Neg Voltage 

Reg 62.10 
LM309K 5V. 14 

Voltage Reg 
£2.10 

LM723C 2.37V. 
150mA 
Voltage Reg. 

£1.05 
M FC4000 250mal 

Audio 75p 
TBA800 5Watt 

Audio 99p 
7090 Op Amp 

D.I.L. /T099 35p 
741C Op Amp 8/14 

D.I.L. /7099 35p 
747C Dual Op 

Amp E1.20 
748C Op Amp 

D.I.L. 7Sp 
ZN414 Radio I.C. 

61.25 
TAD 100 Radio I.C. 

inc. Filter £1.90 
CA3014 E1.55 
CA3018 £1.00 
CA3028 £1.20 
CA3036 E1.00 
CA3046 95p 
CA3048 I E2.35 
CA3075 E1.60 
CA3089E E1.90 
CA30900 £485 
MC1303L £2.20 
MC1310P £2.80 
SN76023N 5 wet 

Texas IC E1.60 
SN76660 EQ 

TBA120 65p 

** SPECIAL OFFERS ** 
MULTICORE CABLE. 20 way 
14 /0076 +Screen et 70p per yard +postage by 
weight. 
MULTICORE CABLE. 25 -way. individually 
screened. 14/0076 E1.00 per yard + VAT 
Postage by weight. 
3 CORE PVC INSULATED MAINS CABLE. 
GREY M16650. 3x7 /0. 2mm Price 
10O n-144.50. 1.000m -635. 10.000m -E330. 
METAL OXIDE RESISTORS TR4 /5/8 in 
Kock All values loft price 3p each. Discount on 
qua no ty 

10 TURN TRIMPOTS by Bourns. Mec, Painton, 

15 %; 100+ 20 %arc. 
All values in stock. 50p each. Discount on 

puanary 

KOKUSAI MECHANICAL FILTER. 455 Kc /S, 
6 Kc /S overall Ideal for A M. E5 each INC VAT. 
Postage 33p each. 

TRANSFORMER 240V A Primary 
. 1185-0-1185V at 360Ma Secondary 612 +8% 

VAT -+E 1.50 postage. 

OMRON OCTAL RELAY 240V A.C. 3P c'o 
75p each +8 %VAT, 

SLEEVING 2000 pieces approx. sae 6" x 

2mm. Price El +33p P &P +VAT 8 %. 

FREE basic short form list available. Sae 

METAL BOXES .8% VAT 
ALUMINIUM BOXES IDEAL FOR VEROBOARD 

WITH BASE & P.N. SCREWS 

AB] 2V." Long 5" Wide 11/2" high 55p 
AB8 4" 4" 1'h" 55p 
Aß9 4" 21/4" 11/2" 55p 
ÁB10 4" 5'4" 11/2" 55p 
ÁB11 4" 2' /z" 2" 65p 
A612 3" 2" 1" 50p 
A813 6" 4" 2" 77p 
AB14 7" 5" 2'h" 9Op 
Ág15 8" 6" 3" E1.16 
ABI6 10" 7" 3" 61.32 
AB17 10" 4V" 3" LEI' 

12" 5" 3" £1.32. 
ÁB19 12" 8" 3" £1.80 

ALUMINIUM BOXES WITH SLOPING TOP 
PANEL -IDEAL FOR PRE -AMPS, ETC., USING 
SLIDER CONTROLS 
AB20 8" Long 9" Wide 31/2" High at back E2.20 

2" High at front 6" Slope to front 
With P.K Screws 

4821 As above but 10" Long 
'4B22 As above but 12" Long 

£2.20 
E2.60 

7400 13p 
7401 14p' 
7402 lIp 
7403 ISp 
7404 lSp 
7405 lap 
7406 38p 
7407 36p 
7408 lap 
7409 200 
7410 13p 
7412 23p 
7413 32p 
7414 60p 
7416 33p 

7422 lap P 
7423 34p 
7425 30p 
7427 37p 
7430 lap 
7432 
437 25p 

7437 t5p 
7441 14p 
7442 ó0p 
7447 75p 

7450 15p 
7451 18 P 
7453 16p 
7454 16p 
7460 15p 
7470 27p 
7472 25P 
7473 30p 
7474 30p 
7475 45p 
7476 30p 
7480 Sop 
7481 gap 
7482 70p 

7483 Sop 
7484 950 
7485 1200 
7486 30p 
7489 270p 
7490 40p 
7491 76p 
7492 49P 
7493 40P1 
7494 71p 
7495 66p 
7496 7Sp 
74107 30p 
74121 30p 
74122 44p 
74123 6111p 

74151 72p 
74153 ß6p 
74154 1ß0p 
74155 76p 

74160 p 
74161 99p 
74162 99p 
74163 99p 
74164 120p 
74169 

1ú5p 
74180 1 OOp 
74181 2.98p 
74182 82p 
74185 135p 
74190 1449 
74191 7440 
74192 120p 
74193 120P 
74194 108p 
74195 75p 
74198 1960 
74199 180p 

C-MOS LOGIC 

I.Cs NEW 

LOW PRICES 

CD4000AE 19p 
CD4001AE 19p 
004002ÁE 19p 
CD4009AE 67p 
CO4O11AE 19p 
CD4012AE 19p 
0040134E 55p 
CD4016AE 50p 
0040174E l2Op 
0040184E 175p 
CD4020AE 250p 
C04022AE 170 
0040234E 19p 
CD4024AE 120p 
0040254E 19p 
CD402SAE 196p 

CD4027AE 100p 
CD4029AE 175p 
CD40304E 55p 
0040424E 137p 
004043ÁE 202p 
CD4046AE 199p 
CD4047AE 15ap 
CD4049AE 63p 
CD4054AE 198p 
c04o55AE 196p 
0040604E 229p 
CD40714E 27p 
C04081AE 27p 
034082ÁE 27p 
CD4510AE 160P 
CD451 CAE 235p 
0045284E ,zop 

OP. AMPS 
301A Ext. Comp.8 Pin DIL 38 
709 Est. Comp. 8/14 Pin DIL 3op 
710 Def. Comp. 14 Pin DIL 45p 
741 Int. Comp. 8/14 Pin DIL 25p 
747 Dual 741 -14 Pin OIL 70v 748 Era Comp. 8 Pin OIL 36p. 
776 Programmable Op. Amp 005 140p 

LINEAR I.C.s 
CA3046 Transistor Array 14 PIN DIL SOp 
LM380 2 wen Audio Amp. 14 pin DIL 90p 

,I-61381 Stereo Pre -amplifier 14 pm DIL 180p 
MC1307 Stereo Preamp 14 PIN DIL 12Op 
MC7310 Coibss Stereo Decoder 14 PIN DIL 200p 
MC1312 4 channel SO Decoder 14 PIN OIL 220p 
MFC6040 Electronic Attenuator PCB 90p 
NE536 FET Op Amp 7099 2500 
NE555 Timer 8 PIN OIL 45 
NE556 Duel 555 14 PIN DIL COOP 
NE 561 PLL with Am Demod 16 PIN DIL 325p 
NE562 PLL with VCO 16 PIN DIL 325p 

NE563 PL. 
FM/F 

PIN Dina 
16 PIN DIL 

300p 
NE566 PLL Function Generator 8 PIN OIL 200p 
NE567 PLL Tone Decoder 8 PIN OIL .. 250P 
7BÁ570 AM /FM Radio Receiver 16 PIN OIL 160p 
7ßA800 5 Watt Audio Amp 90p 
TBA810 7 Watt Audio Amp loop 
TBA820 2 Wan Audio Am 44P. 
25414 TRF Radio Receiver TO18. 110 
ICL8038 VCO Function Gen. 14 PIN DIL 275p 

- Data sheets on above I C s 1Op each + s a a 

AC126 11p 
AC127 11p 
AC128 11p 
AC141 18p 
ÁC142 18p 
ÁG176 11p 
AC187 12p 
ÁC188 11p 
AD149 43p 
ÁD161 36p 
AD162 36p 
ÁF114 13p 
ÁF115 13p 
AF116 13p 
Á`F117 13p 
ÁF116 33p 
AF1 z1 33p 
AF124 30p 
AF125 30p 
AF127 30p 
ÁF127 3op 
ÁF139 33p 
AF181 45p 
AF186 48p 

39p 
ßC107 9P 
BC108 9P 
BC109 1OP 
BC115 20p 
BC147 7 p 
BC148 
BC149C $P 
BC157 10p 
BC158 8p 
BC159 Op 
BC169C12p 
BC178 18p 

901 79 18p 
BC182 10p 
8C183 10 

P 
BC184 11p 
130187 30p 
BC212 11 p 

BC213 10p 
BC214 lßp 

BCY71 22p P 
ßD123 100p 
BD1 24 65p 
B0131 40p 
80132 45p 
BDY60 75p 
BDY61 65p 
8E115 22p 

TRANSISTORS 
8E167 23p 
8F170 23p 
8E173 25p 
8E177 26p 
8F178 28p 
8E179 33p 
8F180 33p 
BF181 33p 
6F182 33p P 
BFt$4 22p 
8F185 22p 
8F194 10p 
BF195 10p 
8E196 14p 
ßF197 
BF200 32p 
8F257 32p 
BFR39 30p 
BFR40 30p 
BER79 30p 
BFR80 3op 
BFX29 30P 
BFX30 30p 
BFX84 26p p 
BFX85 25p 
BFX86 25p 
BFX87 20p 
BFX88 24p 
BFY50 16p 
BFY51 p 

BFY52 
34p BRY39 34p 

BSX19 16p 
BSX20 16p 
BSX21 22P 
MJE34045p 
MJE320 72p 

MJE521 80p 
MJE295599 
MJE305565p P 
MPSA1250p 
MPSA0630p 
MPSA5632p 

MPSU5678p p 
0C26 ß0p 

0C35 q$P P 
0C36 56p 
0C41 1ßp 
0C42 15p 
0C44 11p 
0C45 11p 
OC70 11p 
0071 11p 

0072 11p 
0073 50p 
0074 30p 
0081 12p 
0082 12P 

0084 
20p 

QC84 18P 
71P41Á 65p 
TIP42A 70p 
TIP295570p, 
27X300 13p 
ZTX500 15p 
2N697 13p 
2N698 30p P 
2N706 12p 
2N708 1ßp 
2N918 40p 
2N929 20p 
2N930 1Sp 
2N1131 18p 
251132 18p 
251302/3 

17 P 
251304/5 

21p 
251306/7 

28p 
2141308/9 

28p 
2N1711 20 20p 
251711 2íp 
2N1ß93 30p 
252218 21p 
2N2219 20p 
2N2220 
25222120 
2N2222 top 
2N2369 14p 
2N2904 30p 
2N2904 20p 
2N2906 20p 
2N2906 20p 
2N292656 

7p 
2N29260 8p 
2N2926YG 

2N3053 7ßp 
2N3054 40p 
2N3055 50p 
253441 $Op 
2N3442 140p 
2N3702/3 

to 
,;;/04 5 

11P 

25370610p 
2N3707 11P 
2N3708/9 

9P 
2N3771 

P 

170p 
2N3772 

180 P 
2N3773 

220p 
2N3866 70p 
253903/4 

15p 
253905 /6 

15p 
2N4058 15p 
2N4059 10p 
2N4060 13p 
2N4289 20p 
2N4348130p 
25434ß160p 
40360 40p 

43p 40361 43 
40409 45p 
40409 55p 
40410 55p 
40411 225p 
40594 75p 
40595 85p 

8F244 36p 
SF24 

MPF102 30p 
MPF103 30p 

MPF1053Op 
2N3829 22p 
253820 _',, 
2N3823 30p 
2N5457 30p 
2N5458 30p 
255459 30p 

MOSFETs 
35128 75p 
35140 

40603 5$p 
40673 5$ P 
UJTS 

- TIS43 27p 
2N2160 80p 
2N2646 35p 
2N4871 3O P 

DIODES 
SIGNAL 
OA47 7 
OÁ70 9p 
0A79 10p 
0Á81 Sp 

- 0A65 10 P 
0A91 7p 
0A91 7p 
QÁ95 7p 
0A200 Bp 
0Á20210p 
15914 4 P 
154148 4p 

RECTIFIER 
BY100 15p 
BY126 12p 
BY127 12p 
BYZ1145p 
gyZ1 1 45p 
BYZ12 45p 
15410 45p 
IN4001 6p 
IN4007 6p 
154007 7p 

ZENER 
300 to 33V 
403 9p 
1W 18p 

AE 
NN 

5íp 

Varieap 
99105 25p 

Low Noise 
ZIJ 90p 

BRIDGE 
RECTIFIERS 
25A 100V 20p 
1Á50V 22p 
lA 1o1/v zap 
IA 400V 27p 
IA 6í0V 3op 
2A 50V 30p 
2A 100V 35p 
2A 400V 45p 
64 50V 58p 
6A 100V 63 63p 

LOW PROFILE DIL SOCKETS BY TEXAS 
ß pin tap. 14 pin ap, 16 pin í6P 

SCR- THYRISTORS 
1A 50V T05 3op 
Atoov TOS 42p 

14400V T05 52p 
14600V T05 lop 
34100V Stud 49p 

74100V T05 +HS 80p 
74400V T05 + HS 84p 

124400V Plastic 140p 
16Á100V Plastic 150p 
164400V Plastic 180p 

OTHER 

n e os stud 
A /700v 130p 

C106D Plastic 
3A /400V 45p 
MCR101 TO.92 

2N3525V 10-66 25p 
5A /400V 91p 

- 2N4444 Plastic 
8A /600V 185p 
2N5060 TO -92 
0.84 /30V 34p 

0.8Á600V10 
92 

45p 
255064 TO.92 
0 BA /200V 48p 

VOLTAGE REGULATORS 
FIXED PLASTIC - 3 Terminals 
t Amp +Ve -Ve 200mA (T05) 

5v 7805 140p 7905 250p _ - 
P 

15V 7815 140p 7915 250p 7815 99p 
18V 7818 loop 7918 250p - - 
24V 7824 140p 7924 250p - - 
VARIABLE Data sheets on regs at 1Op 
723 14 PIN DIL 48e each + sae. 

OPTO- ELECTRONICS 
OCP71 3op SEVEN SEGMENT DISPLAYS 
OCP72 90p 3015F 0.3 in DIL 12Op 
ORP12 SOp MAN3M 0127 m. PCB 110 
ORP60 bop L17704 0.3 in DIL 13ßp 
ORP61 SOp 1/7707 0 3 n DIL 135p 
255777 40p UT747 0 6 in OIL 225p 255777 

Red 1ßp 711711 Green 350 

TRIALS OTHER 

100V 400V 500V 40431/ 99p 
3 Amp 85p 99p 120p 40486 99p 

Amp 8ßp 120p 150p 40669 959 
10 Amp 109p 154p 1650 

BR100 DIAL 2t 15 Amp 145p 1809 220p p 
ATRATES VAT6 
9%illa. C-BOE. 1CBl. 1111Cí. OPTO.NaOS. V.As. 1s1 OIL SOCKETS 

!B%ML MFRS - 
Minimum Order £2 
P &P 20p- _ 

Please add VAT t0 total 

All first grade devices 
Visitors, by appointment. welcome 
Goof .. Colleges. etc. orders accepted 

ßN602745 

TECHNOMATIC LTD. 
54 SANDHURST ROAD, LONDON, NW9 
Tel: n1 -204 4333 
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BARGAINS NOW AVAILABLE 
Top class used instruments from such famous names as 
Tektronix, Hewlett- Packard, Solartron, Philips 
STC, Racal, etc., etc. 

All in superb condition 

ACOUSTICS EQUIPMENT 
B & K Labs 
2603 Microphone Amplifier 
COUNTERS & TIMERS 
Hewlett Packard 
3734 5 Digits. 3 Hz -5MHz 
5221A 6 Digits. 5Hz -10MHz 
5216 7 Digits. 12MHz 
5245L 8 Digits. DC- 50MHz. 3 x 10' per day 

ageing rate 
5246L 6 Digit Counters. DC -50MHz 
5252A Pre -Scaler plug -ins. 350MHz 
52538 Converter plug -ins. 512MHz 
5254C Converter Plug -ins. 0.15 -3GHz 
5255A Converter plug -ins. 3- 12.4GHz 
5260A Automatic Divider Unit. DC- 12 -4GHz 

(Use.with 50MHz Counter) 
Marconi 
FT1417/A 6 Digits. 0 -15MHz 
TF2422 Divider from 300 MHz 

Sale Price Range 

£49 -£70 

£45 
£78 

£198 

£81-£495 
£198 

£81-E104 
£414164 

£162-£270 
£ 261-£441 
£531-£882 

£117 
£126 

DEVIATION METERS, POWER METERS & MODULA- 
TION METERS 

General Radio 
1840A A. F. Power Meter 0.1W-20W £40 
Marconi 
TF791 D 4- 1024MHz 
TF2502 Power Meter 
TF934 Power Meter 
TF2300 AM /FM Modulation Meter. 3 

1000MHzFM 

Takeda Rrken 
3788C 10Hz- 500MHz. 8 Digits. Hi Stab. 50f)/ 1 MO £465 
DATA LOGGERS 
D ynamco 
6202 10 channel Microscan with 6070 Parallel Strip Printer 

£498 -£580 

£118 
£117 

£724 108 
50MHzAM, 
E110-E290 

DIGITAL VOLTMETERS 
Boonton 
92 AD /01 /09. 10kHz -1 .2GHz (A.C. only) 31/2 Digits. Auto 

Ranging. Mean /RMS £580 
Dana 
3800A Digital Multimeter 0.1%. Max RDG 1999 £88 -£126 
5320/55010uV -1kV. Max. Rdg. 119999 0.02% E310 
5330/600/75 10V-1000V. Max. Rdg. 119999. 0.02% 

£248 
5370/600/75 As 5330 DC. AC: Mean 10uV -1000V £248 
5330/700/71 As 5330 DC. AC:RMS £549 
D ynamco 
DM2022. DC. 0.02% 104V resolution -2kV £325 
DM2140/A1 /B1. Mean AC. Converters £88 -£216 
DM2140 / Al/ B3 RMS AC. Converters E55 
Hewlett Packard 
3440 Complete with 3444A Multimeter Plug -in E370 
3480 Main Frame, 5 Digits, complete with 

3482DC plug -in £189 -£432 
3484 Multimeter Plug -in £324 
Solartron 

LM1420.2 0.05% 2.5uV resolution to 1kV.DC E86 -E171 
LM14202BA DC and RMS /Mean A.C. £297 -£360 
LM 1219 A.C. Converter. 30 mV -300V. Mean 

Reading £36-£171 
LM1604. Max. Rdg. 19999. 1uV- 1kV.0C. 

Auto-ranging 
'See also "Associated Equipment" 

£252 -£378 

Call us now 

OSCILLOSCOPES Sale Price Range 
Aimee 
279 Display Oscilloscope. DC- 10kHz. 4 Trace, 17i" Tube E98 
Cossor 
CDU150 DC- 35MHz. 5mV- 50V /DIV dual trace £233 
Hewlett Packard 
183A DC- 250MHz. Complete with 1830A and 1840A 

Plug -ins 
Tekttronbr 
546 DC- 50MHz. Main Frame with delayed sweep dual time 

base £2164315 
547 DC- 50MHz. Main Frame with delayed sweep dual time 

base E2524351 
1A1 Plug -in for 546 or 547. DC-50MHz. 5mV -20V /Div. Dual 

Trace £81 -£261 
1A2 Plug -in for 546 or 547. DC -50MHz 50mV -20V/ Div. 

Dual Trace £634108 
585 DC- 80MHz. Main Frame with Delay Time Base 

£216 -£360 
82 Plug -in for 585. DC- 80MHz. 100mV -50V /Div. Dual Trace 

£45481 
564 DC- 10MHz /14GHz. Storage or Sampling Main Frame. 

Complete with two plug -ins to selection £200 -£315 
5648 Updated Main Frame. Complete with two plug -ins to 

selection £250 -£400 
564B/121N 5648 Main Frame. Auto Erase. Complete with 

two plug -ins to selection £3004520 
7014 Counter Plug -in for 7000 Series multi -plug -in 

Oscilloscope. DC- 500MHz. CRT read -out E340 

E898 

A: V 

se- 
PHASE MEASURING EQUIPMENT 
Solartron 
VP250.2 Resolved Component Indicator (Synchro, etc., 

testing) £290 
POWER LINE MEASURING EQUIPMENT 
ENrott 
5000 kVA and kW Meter £30- £45 
Swiss Instruments 
ELMES 10. 2 colour Recording kW /kVA Meter. Complete 

with 3 Clamp-on Transformers E280 -£570 
POWER SUPPLIES 
Advance 
PM11 15 -30V. 10A. DC £24 
Farner 
30/10. 0-30V. 10A Pre-set £34 -E45 
SSE 0-15V. 1A. Pre -set £20436 
7/ 10SC 0-7V. 10A. Pre -set D.C. £28 -E35 
7/ 5OSC 0-7V. BOA. Pre -set D.C. £98 
50 /LS 0 -50V. 1A. Pre -set D.C. £19 
SSC. 0 -15V. 1A. Preset D.C. £15 
SSD 0 -15V. 1 A. Pre -set D.C. £16 
SSG /H 0 -60V. 10A. Pre -set D.C. £59 
Roband 
EGO.12/12. 0 -12V. 12. Pre-set D.C. E32 
Dena 
Danapack. Battery Pack for Dana DVMs 

GALVOS FOR UV RECORDERS 
Bell & Howell 
Selection available to 13kHz 
SIGNAL SOURCES 
Genera/ Radio 
1363 UHF Oscillator (needs power )supply) 
Muirhead 
D880A. 0.01 Hz -11 .2kHz. Decade. 2 Phase 
D890. 1Hz -111.1 kHz. Decade. 0 -7V. 

Marconi 
TF144H/4. 10kHz- 72MHz. Xtal check. Int /Ext. AM. 50 

ohms £178 -£288 
TF801 D /1. 10MHz- 470MHz. Int./ Ext. AM and Pulse 

modulation £183 
Wayne Kerr 
0.22D. 10kHz- 10MHz. Video Oscillator 

£39 

PULSE GENERATORS 
Philips 
PM5775 1Hz- 100MHz. Rise Time 1 us. Single 0/P 
PM5776 1 Hz- 100MHz. Rise Time 1 us. Two 0 /Ps 

E456 
£554 

SWEEP GENERATORS 
Hewlett Packard 
8693B. 3.7- 7.8GHz plug -ins (for use with 8690 Main Frame) 

£2704448 
TELEPHONE TV AND MICROWAVE 
Hewlett Packard 
3701/02/03. Microwave Link Analyser £1,100- £2,020 

Marconi 
OA 2090A. White Noise Test Set (Filters also available at extra 

charge) £641 
TF 2905/5. Sin 2 P & B Gen. 525 lines 60Hz £260 
TF2909 Grey Scale Gen. 625 tines £496 -£675 

PMis 

508B. Pattern Gen. 625 lines PAL. UK Systems 
El 30 -E249 

Richmond HIN 
TSP. TV Studio Precision Signal Generator. Sin 2 P & B, 

Window, Staircase. 525 lines. Requires all drives 
(Modification to 625 lines arranged at extra charge) £279 

Siemens 
REL3K53. Contact Fault Locators . 1 MHz Test Signal Variable 

levels. High sensitivity £85 

S.T.C. 
74166 Milliwatt Test Sets 
7418B Selective Measuring Sets 
74216. Noise Generators. 20Hz -4kHz 
743068. Oscillators 10kHz -20MHz 
74600 R.F. Attenuators. 10 steps each unit 

9.0: 90.0db 
748328 Selective Level Measuring Sets 

Wandel & Gottesman 
TFPM43 14MHz. Selective Meters 
VZMI Differential Phase Meter (TV) 
VZMG1. Sampling Attachment (complete) 

£32441 
E83 

E81-i162 
£72-£99 

total Att 0.9: 

£14 
E72-E90 

£203 -£459 

£286 

WAVE ANALYSERS 
Aim,ec /Racal 
248A 5- 300MHz. Harmonic Analysers £119 

ASSOCIATED EQUIPMENT 
Weybinge 
390 4 Digit Primers with interface to Solartron LM 1420. 

2 DVM £125 -£182 
Marconi 
RF2606 Differential Voltmeter. 0 -1000V £108 

Siemens 
Multizet. R.F. Voltmeters. 0 -100V E4+ 

Racal 
T3000. FM Tape Recorder. 4 channels. 5kHz at Hi Speed 
CAT 9883. Headset and Mic /Amplifier. Complete £630 
MP 
Surface Pyrometer 50 -600°C (with Probe) + Uncalibrated t 

£17+ 
Marconi 
TF2167 R.F. Amplifier. 50kHz- 80MHz. 10W E490 

SOPHISTICATED BARGAINS! 

To find a Time Domain Voltmeter (correlator if you like) and a 
Transfer Function Analyser on the second user market is a 

£81 rare thing. We have just one of each for immediate sale 
Check the replacement prices! 

£108 -E178 
£207 Solarbon 

JM 1860 Time Domain Voltmeter. DC- 10kHz. 1 Sec. -31/2 
hours Averaging Time £559 

JM1600 /JX1639. Transfer Function Analyser 
0.00001 Hz- 159.9kHz. Cartesian, Polar, Log polar Phase 
resolution 10 minutes of arc. Floating Interface £2,069 

£88 4 Price on application 

Carston Electronics Limited 
Shirley House, 27 Camden Road 
London, NW1. Tel: 01 -267 4257 

WW -062 FOR FURTHER DETAILS 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 

7A GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX. Tel. 6743 
ALL PRICES SHOWN INCLUDE V.A.T. 

OB2 030 68A6 Ul 61.7(M) 0.59 12AY7 0.94 30134 0.88 AZ41 020 EC92 0.53 
OZ4 0.55 6808 0.70 6118 0.64 121346 0.53 30PL1 1.00 BL63 2.34 ECC32 1.76 

ECC33 1.70 1A3 0.53 
lASGT 0.59 

613E6 1.41 
6606G 123 

6119 2.34 
61012 0.45 

128E6 0.59 
128H7 039 

30P L13 1.11 
30PL14 1.29 

CL33 187 
cv6 0.02 ECC35 1.11 

1A7GT 0.70 68146 0.70 131.2120 088 121317 085 30PL15 0.94 CV63 0.08 ECC40 1.17 
IB3GT 059 6516 0.64 6N7GT 0.70 12E1 3.51 35A3 0.70 CV988 029 ECC81 040 
IC2 082 6BK7A 0.70 6PL12 0.50 1215GT 0.39 35C5 0.88 CYIC 1.17 ECC82 110 
IG6 1.17 6BQ5 016 6P15 0.36 12J7GT 070 3508 088 CY3I 0.59 ECC83 010 
1H5GT 0.70 6BQ7A 084 6Q7G 0.59 121(5 1.17 35L6GT 088 D63 0.29 ECCM 041 
1L4 0.33 6BR7 1.17 6Q7GT 0.50 12K7GT 0.59 35W4 0.59 DAC32 0.70 ECC85 0.47 
'LDS 0.70 6BR8 1.25 6Q7(M) 0.64 12Q7GT 0.53 35Z3 088 DAF96 0.59 ECC86 LOO 
ILN5 0.70 61357 1.64 6R7G 0.70 125A7GT984 35Z4GT 0.82 DC90 0.70 ECC88 0.52 
1 N5GT 0.76 6BW6 094 6R7(41) 0.88 125C7 058 35Z5GT 0.88 DD4 1.17 ECC189 076 
1R5 0.53 6BW7 0.82 OSAI 0.52 128G7 0.47 42 059 DF91 0.35 ECC804 0.70 
1S4 039 6BX6 0.29 6SC7GT 0.39 12SH7 9.41 50E15 1.00 DF96 0.59 ECC807 1.41 
1S5 0.35 68Y7 0.35 6567 0.52 12517 0.52 5005 0.70 DH63 0.59 ECF80 0.53 
I U4 0.70 6BZ6 0.57 6S147 0.52 12SK7 084 50CD6G 1.46 DH78 0.53 ECF82 0.53 
IU5 0.88 6C4 0.47 68.17 0.64 12SN7GT 50EH5 0.88 DH77 033 ECF86 0.88 
2D21 0.53 6C50 0.59 6SK7GT 0.52 0.71 50L6GT 0.76 DH81 0.88 ECF804 
201(5 0.64 6C6 0.47 6SQ7GT 0.53 12SQ7GT 72 0.70 DK32 0.70 2.03 
ZX2 0.70 6C9 1.17 6U4GT 0.82 0.76 77 0.02 DK40 082 ECH21 2.34 

3 A4 0.59 6C86A 0.47 6U7G 053 12SR7 0.75 8542 0.70 DK92 0.82 ECH35 1.46 
3B7 053 6C12 0.30 6V6G 020 14H7 0.64 85143 0.70 DK96 0.70 ECH42 0.82 
3828 4.50 6C17 2.34 6V6GT 0.53 1457 014 90AG 2.93 D192 0.47 ECH81 039 
3136 0.47 6C DEG 1.48 6X4 0.47 18 1.17 90CG 281 01.94 0.82 ECH83 0.52 
3Q4 0.70 6CG8A 088 6X5GT 0.53 184Q5 0.59 90CV 2.81 131.26 0.64 ECH84 052 
3Q5GT 0.84 6CL6 0.76 6Y6G 0.94 19BG6G 1.17 90C1 0.88 DM70 0.70 ECL80 0.47 

ECL82 0.50 3S4 0.47 
3V4 0.82 

6CLSA 11.114 

6CM7 0.88 
6Y7G 1.17 
7A7 1.00 

19G6 7.02 
19141 2.34 

15082 0.88 
2155G 0.58 

DM71 1.76 
DW4/350 ECL83 0.82 

4036 0.64 6CU5 088 7E16 0.88 2001 0.70 301 1.17 1.17 ECL84 0.70 
SC G8 0.64 6C W4 1.17 7B7 0.82 2oD4 2.34 302 1.17 DY87/6 0.41 ECI85 0.70 
5R4GY 004 6D3 0.70 7F8 1.76 20F2 088 3m 1.17 DY802 0.41 ECL86 0.47 
574 0.47 6DE7 0.88 7067 0.88 20L1 1.29 305 1.17 E80CC 2.57 EF22 1.76 
5U4G 0.47 6DT6A 0.88 7R7 0.94 20P1 0.64 807 1.17 HOF 1.64 EF40 0.88 
5V4G 0.56 6EW6 0.88 7V7 1.76 201'3 014 956 915 E83F 1.52 EF41 0.82 
5Y3GT 0.53 6E5 1.17 7Y4 0.88 20N 1.17 1821 1.17 E88CC 1.20 EF42 0.82 
5Z3 088 6F1 0.88 7Z4 0.94 2oP5 1.50 4033X 7.81 E92CC 0.70 EF73 1.76 
5Z4G 0.53 6F6G 0.59 9BW6 0.88 25A6G 0.70 5702 1.17 El MCC 0.82 EF80 0.29 
5Z4GT 0.53 6F12 0.43 9D7 0.76 258.60 0.70 5763 1.76 E180F 1.17 EF83 1.17 
6/3012 0.70 6F13 0.82 10C2 0.76 25Y5 0.94 6057 1.17 E182CC 1.46 EF85 0.35 
6A8G 1.40 6F14 088 I0131 0.82 55Y5G 082 6060 1.17 E1148 0.82 EF86 0.53 
6AC7 057 6F15 0.76 IODE7 0.88 25Z4G 0.47 6067 1.17 EA50 0.32 EF89 0.35 
6AG5 032 6F18 0.64 10F1 0.88 25Z5 0.94 7193 0.62 EA76 1.17 EF91 0.43 
6AH6 0.70 6F23 0.82 1013 1.17 25Z6G 0.82 7475 1.17 EABC80 EF92 0.59 
6A15 0.76 6F24 1.00 10E9 0.76 2807 1.17 9002 0.59 0.45 EF94 0.35 
6A18 029 6F25 1.17 10F18 0.64 3545 0.76 9006 0.35 EAC91 0.65 EF97 0.94 
6AK5 0.47 6F36 0.35 Mt 14 0.60 30C1 0.47 A1834 L17 EAF42 0.88 EF90 0.94 
6AK8 0.70 6F28 0.78 1013311 0.82 30C15 0.82 A2134 1.17 EAF801 0.80 EF183 0.35 
6AK8 0.45 6F32 0.59 IODLD120.47 30C17 094 A3D42 1.17 EB34 0.29 EFIM 0.41 
6415 0.23 8G6G 0.59 10PL12 0.45 30C18 1.10 AC2PEN EB91 0.23 EF804 1.46 
64984 0.64 6GH8A 0.88 10P13 0.88 30E5 0.88 1.17 EBC41 0.88 EH90 0.53 
6AN8 0.82 6GK5 0.76 10P14 2.34 3091.1 0.78 AC2PENDD EBC81 0.41 EK90 0,41 
6405 0.9 6GU7 0.88 10P18 0.49 30FL2 0.79 1.17 EBC90 0.53 EL32 0.59 
6AQ8 0.47 6H6GT 0.28 1246 0.75 3091.12 LOS AC6/PEN EBC91 0.53 EL33 2.93 
6AR5 0.70 6J5GT 0.53 12AC6 082 30E113 064 0.70 EBF80 0.46 EL34 1.17 
6AR6 1.17 636 0.35 124D6 0.76 31FU4 0.82 AC/PEN(7) EBF83 0.50 E1.35 2.93 
6457 1.17 637G 0.35 124E6 0.76 34.1 0.35 1.17 EBF89 0.38 E137 2.93 
6AT8 0.53 6J7(M) 0.53 12A7'6 0.47 30L15 0.82 AC/TH1 1.00 EBL21 2.34 EL41 0.59 
6AU6 0.35 63118A 0.88 12A77 0.40 301.17 0.76 414313 1.17 EC52 1.17 ELM 0.70 
6AV6 933 6K7G 0.35 12AU6 0.53 30NMR ARP3 0.70 EC53 1.17 EL83 0.70 
64 W84 0.90 6K8G 053 I2AU7 039 1.17 ATP4 039 F.C54 1.17 ELM 0.30 
6AX4 088 611 2.34 12AV6 0.59 301312 0.76 AZI 0.29 EC86 0.82 EL85 0.52 
6B8G 025 61fIGC 0.68 12AX7 0.39 391319/ AZ31 0.70 FC88 0.82 F1.86 0.60 

EL360 1.41 
EL506 1.05 
ELL80 2.50 
EM80 0.53 
EM81 0.76 
EM83 0.94 
EM84 0.47 
EM 85 1.17 
EM87 0.82 
EMM803 

2.34 
EY51 0.50 
EY81 0.50 
EY83 0.70 
EY84 082 
EY87/6 039 
EY88 047 
EY91 0.68 
EZ35 0.53 
EZ40 0.59 
EZ41 0.64 
EZ80 0.33 
EZ81 0.34 
EZ90 0.97 
FC4 1.17 
FW4/500 

1.17 
FW4/800 

1.17 
GY501 0.82 
GZ30 0.53 
GZ32 0.59 
GZ33 1.46 
GZ34 0.70 
GZ37 1.17 
HABC80 

0.70 
HL13C 0.59 
HL23 0.70 
H123DD 

0.88 
HL41 1.17 
HL41DD2.34 
HL42DD 

2.51 
HN309 1.76 
HVR2 1.17 
HVR2A 1.17 
K72 0.88 
KT8 2.93 
KT41 1.17 
KT44 1.17 
KT63 0.59 
KT66 2.93 
KT81 2.34 
KTW61 1.76 
KTW62 1.76 
KTW63 1.17 
M8162 1.17 
MHL4 0.88 
MHLD6 1.17 
MKT4 1.17 
MU12/14 

1.17 
N308 1.17 
N339 1.29 
N379 0.47 
P61 0.59 
PABC80 

0.45 
PC86 0.70 
PC88 0.70 
PC95 070 
PC97 055 

PC900 0.47 PY80 0.47 1.131 047 2N3053 0.42 BA102 0.59 GD12 026 0C42 0.81 
PCC84 0.35 PY801 0.47 U33 1.76 2N3121 3.22 BA115 0.18 GDl4 0.64 0C43 1.52 
PCC85 0.52 PZ 30 0.50 U35 1.76 2N3703 0.25 BA116 023 GDIS 0.52 0C44 0.13 
PCC88 0.70 QP21 0.59 U37 2.05 2N3709 0.26 BA129 0.16 GD16 0.26 0C45 114 
PCC89 0.80 QQV03/ 10 U45 1.17 2143866 129 BA130 0.13 GEr113 0.26 0C46 020 
PCC189 0.56 2.05 U47 0.70 2N3988 0.64 BA153 0.20 .GEr118 0.26 OC65 1.45 
PCF80 0.47 0975/20 1.17 U49 0.77 25323 0.84 BCY10 039 GETI19 0.33 OC70 0.16 
PCF82 0.47 QS95/10 1.17 USO 0.53 AA119 020 BCY12 0.64 GEr573 0.49 0071 0.14 
PCF84 0.89 QSI50/I5 U76 0.82 44120 820 BCY33 0.26 GET587 0.55 0072 0.14 
PCF86 036 1.70 U78 047 44 129 0.20 BCY34 129 GET872 0074 0.29 
PCF87 094 QV03/ 12 1.70 U81 ' 0.94 44213 0.23 BC Y38 0.29 1.23 0075 1.14 
PCF200 1.00 QV04/7 1.17 U153 0.41 AC 107 020 BCY39 0.33 GETS/3 0.20 OC76 0.20 
PCF201 135 RII 1.17 U191 0.59 AC 113 0.33 BC 107 0.16 GE1882 064 OC77 0.35 
PCF800 0.82 RI6 2.05 U192 0.35 AC 114 0.52 BC108 0.16 GET887 0.29 0078 120 
PCF801 0.85 R17 1.03 U193 0.47 AC126 0.16 BC109 0.16 GOTOSO 0.29 OC78D 0.20 
PCF802 0.85 R18 082 U251 0.94 AC127 022 BC113 0.33 GET890 0.29 OC79 0.52 
PCF805 1.10 R19 0.70 U281 075 AC128 028 BCI15 020 GET896 0.29 OC81 0.14 
PCF806 0.59 R20 077 U282 0.64 AC 132 026 BC116 0.33 GEr897 029 OC81D 0.14 
PCF808 0.82 052 053 U291 0.59 AC154 033 BC118 029 GET898 0.29 OC82 0.14 
PC11200 1.00 RK34 1.17 U301 0.65 AC156 026 BCZI I 0.49 GEX13 0.23 OC82D 0.14 
PCLS2 0.45 SP13C 0.74 U329 0.94 AC 157 033 8E154 0.33 0E305 0.29 0083 026 
PC183 0.53 TH4B 1.00 U339 0.59 AC165 933 8E158 023 GEX36 0.84 0084 031 
PCL84 OA? TH233 1.00 U381 0.50 AC166 033 8E159 0.33 GEX45 0.42 0C123 0.29 
PCL86 0.55 TP2620 1.00 U403 0.88 ACI67 077 8E163 026 GEX55 0.97 OC139 0.29 
PCL88 1.29 TP22 1.00 U404 0.75 AC168 0.49 8E173 0.49 GT3 0.33 0C140 123 
PCL800 1.11 TP25 1.00 U801 0.78 AC I69 0.42 8E180 0.39 MI 0.20 OCIBO 029 
PCL805/ UABC80 0.47 U4020 0.70 AC 176 071 BF181 8.52 MAT100 0.50 0C172 0.46 
PC185 0.70 UAF42 0.70 VP13C 0.70 AC177 030 8E185 0.52 MATI01 0.55 OC200 030 
PEN4DD UBC41 0.70 VP23 0.88 ACY17 0.33 8E194 0.20 MAT120 0.50 OC201 038 

2.34 UBC81 0.60 VP4I 088 ACY18 828 BFY50 029 OAS 036 0C202 0.55 
PFN45 1.00 UBF80 0.47 VR1O5 0.59 ACY19 0.25 BFY51 0.25 049 0.16 0C203 039 
PEN45DD UBF89 0.47 VT61A 0.76 ACY20 0.23 BFY52 0.26 0410 0.55 0C204 0.39 

0.94 UBL21 2.34 VT501 0.59 ACY21 0.25 BTX34/400 0A47 0.13 0C205 155 
PEN46 11.59 UC92 0.60 VU111 094 ACY22 0.20 2.57 0470 0.20 0C206 1.17 
PEN453DD UCCM 0.88 VU120 1.17 ACY28 0.23 BY100 0.23 0473 020 OC812 832 

2.34 UCC85 0.60 VU120A 1.17 AD140 0.47 BY101 0.20 0479 0.12 ORP12 0.08 
PENA4 1.17 UCF80 0.90 VU133 094 AD149 0.04 BY105 0.23 0481 0.12 S6Ml 0.33 
PENDD/ UCH21 2.34 W76 0.53 AD161 0.59 BY114 023 0485 0.12 SM1036 0.64 
4020 1.00 UCH42 0.88 W81M 1.17 AD162 0.59' BY126 020 0A86 0.26 ST1276 0.64 
PFL200 082 UCH81 0.47 W107 1.17 AFI02 1.16 BY 127 0.23 0490 0.18 SX1/6 0.23 
PL33 0.59 UCL82 0.45 W729 1.17 A F106 0.64 BYY23 1.29 0A91 0.12 U14706 133 
P136 0.70 UC18:4 0.64 XE3 5.85 AP114 033 BYZ10 023 0A95 0.12 X230 033 
PL38 1.76 U F41 0.82 XFY22 0.56 AF115 0.20 BYZ11 0.33 04200 0.12 Y543 0.23 
PI81 0.53 UF42 0.82 XH15 0,58 AF117 0.25 BYZ12 033 04202 0.13 Y728 023 
PIB1A 0.53 UF80 0.41 X41 1.00 AF121 0.39 BYZl3 033 04210 0.62 7E 12V7 0.12 
PL82 0.43 UF85 0.52 X61 1.46 AF124 0.33 BYZ15 228 04211 0.88 
P183 0.47 UF89 0.47 X65 1.46 AF125 0.22 CG12E 0.24 OC 19 1.62 
P184 0.47 IJL41 0.70 X66 1.46 AF126 0.23 CGMH 020 0C22 0.49 
PL302 0.88 1f184 0.49 X76M 0.85 AF139 0.84 FSYIIA 0.29 0C23 0.49 
P1504/500 UM80 0.60 XSG15 1.17 AF178 0.88 FS Y414 0.29 tJC24 0.49 

0.82 URIC 1.17 Z329 0.88 AFI80 062 GD4 0.42 0C25 0.49 
PL505 1.70 UU5 1.17 Z749 0.82 AF186 0.71 GDS 0.30 OC28 0.77 
PL508 1.10 UU9 0.82 Z759 5.85 AF239 0.49 GD6 036 0C29 0.81 
PI509 1.70 
PI801 0.78 
PM84 076 
PY31 032 

UUI2 0.34 
UY4I 0.53 
UY42 0.53 
UY85 0.50 

Transistors 
and Diodes 
1N1124A 0.68 

ASY27 0.55 
ASY28 042 
ASY29 0.64 

GD8 0.28 
GD9 0.26 
GD11 0.28 

0C36 0.55 
0C38 055 
0C41 0.64 

PY33/2 0.53 1110 1.17 I N47444 0.18 
MATCHED TRANSISTOR SETS PY80 0.47 U12/14 1.17 1N4953 0.64 

PY81 0.41 U16 1.17 2N404 ' 0.23 LPI5(AC11 ÁC154. ÁC15 per pack. 
PY82 0.35 U17 088 2N966 0.68 

.44120).68p 
I /0081 D and 2 /0081. 55p. 

PY83 0.45 U18/20 1.17 2N1756 0.64 I '0C44 and 2/0C45, 55p. 
PY88 047 U19 2.93 2N2147 1.10 I OC82D and 2/0082, 62p. Set of 3/00O3, 84p. 
PY301 0.59 
PY500 1.11 

U22 0.98 
U25 070 

2142297 0.29 
2N23694 0.18 

I watt Z en vers. 2.4v., 2.7v.. 3v., 3.6v.. 4.3v., 4.7v., 5 Iv 
18v., 20v., 24v.. 30v.. 23p each. 

PY500A 1.11 U26 0.77 2N2613 0.50 

All goods are unused and subject to the manufacturers' guarantee. Business hours Mon. -Fri. 9.5.30 
p.m. Closed 1 -2 p.m. 
Terms of business. Cash or cheque with order. Despatch charges: -Orders below £10 in value. add 25p 
for post and packing. Orders over £10 post and packing free of charge. All orders cleared same day. 
Any parcel insured against damage in transit for 5p extra per parcel. Conditions of sale available on 
request. Many others in stock too numerous to list. Please enclose S.A.E. for reply to any enquiries. 

The SECOND -USER Computer Specialists 
Peripherals and Systems for Data Processing 
Systems, Equipment and Components 

Mini - Computer 
Exchange 

Our Mini Computer Exchange has systems for immediate 
delivery at greatly reduced prices. A few examples of our 
stock include: 

. PDP8L 8K Processor (pictured below) 
. PDP1 1 /15 4K Processor. 
PDP1 1 /20 24K Processor. 
RF11 /RS11 Discs. 
DEC High Speed Reader Punch for PDP8I. 
DEC MODULES. Send for list. Up to 40% 
discount from new price 
PDP11 /20 Processor housed in 6ft. rack 
cabinet complete with console Teletype. 
NOVA 800 Processor in Jumbo Chassis. 
DEC 6h. Rack Cabinets. 

Ring now for prices. Other 
models becoming available all 
the time - let us know your 
requirements. 

TERMINALS ASR33 and 35. 651433. IBM Model B and Selectric 
COSSOR and HAZELTINE VDUs p a 

PAPER TAPE PUNCHES & READERS 

TELETYPE BRPE 110 

cps Synchronous Punch 

5/7/8 channel. Sell -con- 
lained mains-operated 
unit consisting al punch 

unit. base. motor and lape 
supply spool. Price 
£145.00. Sound reduc- 
ing cabinet available al 

925.00. 

INVAC P135 solenoid 
actuated punch. 35 cps. 
5/6/7/8 channel. Com- 
pact unit 71/2" x 6'1" x 
5 ". Power requirements: 
Tape transport solenoids 
26V DC 2A. Punch solen- 
oids 268 4.5A. Punch 
return solenoids 26V 2A. 

Minimum pulse width 16 

millisec. Price 969.50. 

DATA DYNAMICS 1114 Rack Mounted 110 cps Punch, as new 
Mounted in sound -reducing rack Cabinet and complete with control and 
interface electronics and power supply unit with shoo circuit and 
overload protection. Asynchronous operation up to 110 cps Our special' 
price E550. 
Control Module for PDP8E also available 
FACIT 4000 Rack -Mounted 150 cps Punch Heavy duty punch 
suitable for all types of tape Inc Mylar UNUSED SURPLUS - A 
BARGAIN AT 9595. 
FACIT 4001 High Speed Reader. - 
rack. mounted version 5/6/7/8 channel 
dielectric reader for speeds up to 500 cps 
(or 1000 cps using separate spooler) 
6050.00. 
Control Module for PDP8E also 
available. 
TALLY 424 Brush Reader Reads all 5 to 8 channel tape 
asynchronously at speeds up to 60 cps in either direction 
Rack -mounted complete with spools 6125.00. 
FERRANTI TRS photoelectric transistorised reader. 300 cps 
5 /6/7 /8 channel tape Mains- operated Price 690.00. 
INVAC Photoelectric Reader Motorless. solenoid- operated solid state 
.011 40 r9,99,p 

Power 
nn 5/6/ 

7 
<8 hole tape at speeds up to 20 cps Compact 

u 12V DC 500mA. Price C55.00. 
tits Solenoids -26VOC 214. Amplifier 

FERRANTI TR2 Photoelectric Reader Mains operated up to 200 cps 
5/7 channel tape. Price 635.00. 
TALLY Modal 420 rack -mounting paper tape punch Asynchronous 
operation up to 60 cps Integral supply and take -up spools 
Oi.direchonal tape transport Complete with Model 1 588 Transistorised 
Drive Package F495.00. 

Keyboards 
NEW REED -SWITCH KEYBOARDS 

BY CLARE- PENDAR WITH 

READ ONLY 
MEMORY 

ASCII - 
CODED OUTPUT 

Ideal for communications equipment. VDUs. prototype designs. etc. 

68-key positions plus II instruction keys. Positive logic. Input voltage 
-12V DC +5V. 

OUR INCREDIBLE PRICE E29,50 
(DUE TO SPECIAL PURCHASE) + f1.00 P &P 
ELECTROMECHANICAL NUMERIC AND ALPHA- 
NUMERIC KEYBOARDS originally de- 
signed for 80- column card punch and 
centre, machines Numeric with 12 
Ch-aracter keys and 8 instruction keys 
Alpha- numeric with 47 character keys and 8 
nstruction keys. Price Numeric 94.50 + 
El 00 P &P Alpha -numeric 915 + E3 00 
P &P _...... -.. _...... 

PAPER TAPE PUNCH /VERIFIER KEYBOARDS. Full alphanumeric 
keyboard with 65 keys + 4 shift keys in 4 -bank layout. ISO coded 
Operating speed up to 25 ch. /sec. Mounted in attractive case with 
control panel Price E25 + E3 50 P &P 
REED -SWITCH 4 -BANK ALPHA- NUMERIC KEYBOARD mounted 
on printed circuit board with ASCII coded output. 43 character keys + 2 

shift keys and 1 2 instructional keys Ideal for data displays. computer 
programming. etc (a) Ea.equipment. housed in metal case 530.00 + 
E3 00 .P &P (b) Brand new mounted on PC board only 930.00 + 
E1 00 P &P 

JUST ARRIVED - SPECIAL 
PURCHASE OF DISK STORAGE 
DRIVES BY CDC. WILL ACCEPT 
6 -SPEED DISK -PACKS AVAILABLE 
EITHER 2 OR 4 MEG CAPACITY. 
NEVER OFFERED BEFORE. PRICES 

COMPUTER SALES & SERVICES (EQUIPMENT) LIMITEDFROME75000 
49/53 Pancras Road, London N W 1 2QB. Tel. 01 -278 5571 gar agegextra áldeoails on quesl. 

Callers welcome - Mon- 
day to Friday 9 a m to 5 
pm 

WW - 077 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com
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RST VALVE MAIL ORDER CO. 
16a Wellfield Rd., London, SW16 2BS 
Tel: 01 -677 2424 Telex: 946 708. 

VALVES 
AZ31 0.60 
AZ4I 070 
CBL31 140 
CL33 1.50 
CY31 0.60 
DAF91 0.40 
DAF96 060 
DCC90 1.35 
DF91 040 
0F96 0.80 
DK91 0.50 
DK92 1.00 
DK96 075 
DL92 0.50 
DL94 040 
DL96 055 
DM70 0.70 
DY86/70.45 
DY802 047 
EABC80 

030 
EAF42 070 
EAF801 

075 
EBC33 1.00 
EBC41 075 
EBCBI 040 
EBF80 040 
EBF83 040 
EBF89 0.32 
EBL31 2.00 
ECC40 1.00 
ECC8I 045 
ECC82 038 
ECC83 038 
ECC85 045 
ECC88 050 
ECF80 0.45 
ECF82 045 

ECH42 ó: 
ECH8I 0.35 
ECH83 0.50 
ECH84 050 
ECL80 060 
ECL82 0.42 
ECL86 055 
ECLL800 

3.50 
EF37A 1.20 
EF39 1.25 
EF4I 0.75 
EF55 1.50 
EF80 0.35 
EF85 0.45 
EF86 050 
EF89 0.35 
EF91 0.40 
EF92 0.50 
EF98 0.80 
EF183 0.40 
EF184 0.40 
EH90 0.60 
EL33 2.50 
EL34 0.70 
EL37 2.50 
RAI 0.90 
EL42 165 
EL84 0.35 
EL9I 100 
EL95 060. 
EL360 1.60 
ELL80 2.00 
EM80 055 
EMBI 060 
EM84 040 
EY51 045 
EY86 0.45 
EZ40 010 
EZ4I 0.75 

EZ80 
03o 

EZ90 0.45 
GY501 0.90 
GZ30 0.65 
GZ32 0.85 
GZ34 075 
H63 090 
HL4IDD 

070 
HN309 150 
KT61 25p 
KT66 215 
KT8I (7C5) 

1.30 
KTS8 3.25 
KTW6I1.50 
KTW621.50 
N78 150 

.0A2 045 
OB2 045 
0Z4 0.55 
PC86 0.65 
PC88 0.65 
PC900 0.55 
PCC84 0.45 
PCCB9 0.55 
PCC1890.65 
PCF80 040 
PCF86 065 
PCF801 0.60 
PCF8020.55 
PCF8050.90 
PCFR060.80 
PCF80S1.00 
PCLS2 0.45 
PCL83 0.70 
PCL84 0511 
PCL85 060 
PCL86 050 
PD500 1.50 

PEN45D0.76 

PFL2000.70 
PL36 083 
PL38 1.25 
PL8I 055 
PL82 0.50 
PL83 050 
PL84 050 
PL500 085 
PL504 0.15 
PL508 090 
PL509 1.55 
PL801 1.00 
PL802 1.20 
PY32 183 
PY33 063 
PY81/800 

0.50 
PY82 045 
PY83 0.50 
PY500 1.10 
PY801 055 
SP41 3.00 
SP61 0.85 
T41 1.00 
U25 110 
U26 085 
U191 075 
U404 075 
U801 1.11 
UABC80 

040 
UAF42 075 
UBC41 000 
UBF80 0.50 
UBF89 0.50 
UCC85 0.50 
UCH42 0.10 
UCH81 060 
UCL82 040 

UF4183 075 
UF89 050 
UL41 085 
UL84 050 
UY41 0.55 
UY85 0.45 
VP4B 1.25 
VR75/30 

055 
VR105/30 

0.40 
VR150/30 

045 
Y63 1.25 
IRS 050 
155 0.40 
IT4 040 
3S4 0.50 
3V4 085 
5R4GY 1.00 
5U4G 055 
5V4G 060 
5Y3GT 065 
524G 065 
6/30L2 090 
6AL5 0.30 
6AQ5 0.50 
6AS7G 1.00 
6AT6 0.60 
6AU6 0.40 
6AV6 0.50 
6BA6 0.30 
6BE6 0.46 
6BH6 075 
6BJ6 075 
6BQ7A 0.55 
66R7 1.20 
6BW6 1.00 
6BW7 1.00 
6C4 040 

6CD6G 1.60 
6CH6 1.50 
6E5GT 175 
6F23 0.90 
615G 0.45 
615GT 055 
6J7GT 045 
6K6GT 0.80 
6K7GT 035 
6K SGT 0.50 
6P25 2.50 
6Q7GT 0.43 
6SG7 0.50 
6SJ 7GT 0.30 
6SL7GT 

0.55 
6SN7GT 

0.55 
6U4GT 0.75 
6U5G 1.50 
6V6GT 0.60 
6X4 0.45 
6X5GT/G 

055 
7B6 0.80 
7B7 000 
7C5 1.30 
7C6 1.00 
7H7 010 
7S7 2.25 
7Y4 0.80 
12AC6 0.80 
12AD6 0.80 
12AE6 0.75 
12AT6 045 
12AT7 045 
12AU6 050 
12AU7 0.38 
12AX7 0.30 
12BA6 0.50 
120E6 0.60 

120H7 010 
30C15 1.06 
30C17 1.00 
30C18 010 
30F5 1.00 
30FL1 1.00 
30FL141.00 
30L15 0.95 
30L17 0.95 
30P12 1.00 
30P19 0.95 
30PLI 0.95 
30PL13I.10 
30PL 14 1.10 
35L6GT0.110 
35W4 060 
3523 0.10 
35Z4GT0.70 
5005 0.70 
50CD6G 

1.20 
80 075 
407 1.00 
6080 2.50 
6146 3.00 

TUBES 
2101 4.00 
313P 450 
3DPIA 400 
3EG1 8.00 
3FP7 2.00 
3G PI 500 
5BP1 8.00 

- 5CPI 5.00 
88D 15.00 
CV429 27.50 
007-5 12.00 
VCR138 

10.00 
VCR 139A 

8.00 

INDUSTRIAL 
83GT 
B24 
B35A 
B63A 
N21 
N21ß 
N23B 
N23CR 
X2A 
X28 

2A3 
2AS15 
2C26A 
2C34 
2C39A 
2C43 
2D21 
2021W 
2E26 
2J31 
2133 
2150 
2J54 
2156A 
2K25 
2K26 
2K28 
21(45 
2X2A 

3A/107A 
3A/IO8A 
3A/IO8B 
3A/109B 
3A/1 10A 
3A/IIOB 
3A/1461 
3A/167M 
3A5 
36/240M 
3B/241 M 
3824 
3828 
3629 
3C22 
3C23 
3C24/24G 
3C45 
3CX I00A5 
3E29 
3J/121E 
31/1605 
31/170E 
3Q/150E 
3Q/I95E 
3S4 
3V/340B. 
3V/390A 
3V/3908 

4 125A 
4 -250A 
4 -400A 
4B32 
4C35 
4CX2508 
4E27 
4150 
4152 
4.152A 
4153 
4 X 150A 
4X 150D 
4X2506 

5B/251M 
5B/252M 
5137254M 

VALVES 
5B/255M 
5 B/256M 
5B/257M 
5C22 
5021 
5R4GY 
5U4GB 
5Z3 
5Z4G 

6AF4A 
6AK5 
6ÁM5 
6AM6 
6AN5 
6AN8 
6AR5 
6AS6 
6AU4GTA 
6AU5GT 
6AÚ6 
6AV5GTA 
6AW8A 
6AX5GT 
6B4G 
6BA8A 
6BK4 
6BK7A 
6BL7GTA 
6BN6 
6BR7 
6BS7 
6BX7GT 
6BZ6 
6CB6 
6CH6 
6CL6 
6CW4 
6DK6 
6DQ6B 
6EA8 
6F33 
6H6(metal) 
6K7GT 
6UBA 
6V6GT 

1E3 
1E13 
2AY7 
2B4A 
2BY7A 
2E1 
2E14 
3E1 

28D7 
29C1 
53KU 
75B1 
75C1 
83A 1 

85A I 

85A2 
90AG 
90AV 

90CG 
90CV 
95A I 

00TH 
5082 
5083 
50C1 
50C2 
50C3 
50C4 

250TH 
328 
329 

705A 
715A 
715B 
723A/B 
725A 

801 
803 
805 
807 
808 
811 
811 
812A 
813 
815 
828 
8298 
830B 
860 
866 
866A 
866E 
872A 
S81R 
891R 

954 
955 
956 
957 

1625 

2050 
2050W 
2051 

4003A 
4212E or H 
4242A 
4313C 
4328A 
4687 
5544 
5545 

5642 
5644 
5651 
5670 
5672 
5676 
5687 
5696 
5702 
5718 
5719 
5725/ 

6AS6W 
5726/ 

6AL5W 
5727/ 

2D21W 
5749 
5750 
5751 
5802 
5814 
5823 
5840 
5963 
5965 
6005/ 

6AQ5 W 
6021 
6057 
6058 
6059 

6060 
6061 
6062 
6063 
6064 
6065 
6067 
6072 
6073 
6074 
6080 
6097C 
6130 
6136 
6189 
6197 
6201 
6202 
6203 
6205 
6360 
6442 
6463 
6550 
6807 
6923 
6939 

7193 
7203 
7360 
7586 

8013 
8025A 

9001 
9002 
9003 
9004 
9005 
9006 

1320IA 

A 1834 
A 2087 
A2134 
A2293 
A2426 
A2521 
A2900 
ACTS 
ACT9 

BIC IE 
BS90 
BS156 
BT5 
BT3S 
BT45 
BT79 
BT83 

C IC 

CV5 
CV25 
CV26 
CV28 
CV31 
CV32 
CV45 
CV53 
CV73 
CV74 
CV85 
CV11S 
CV 121 
CV 124 
CV 128 

TRANSISTORS 
AA119 07 
AAZ13 0.2 
AAZ15 0.0 
AC107 051 
AC126 0.25 
AC127 0.25 
AC128 015 
AC176 0.25 
AC187 0.21 
AC 188 0.20 
ACY2I 0.22 
ACY39 0.78 
AD140 0.50 
AD149 0.50 
AD161 0.44 
AD162 0.44 
AF115 025 
AFI 16 0.25 
AFI17 024 
AF186 040 
AF239 0.44 
ASY27 0.33 
ASY28 125 
BA102 0.25 
BA115 0.10 
BC107 0.14 
BC108 013 
BC109 0.14 
BC 113 0.15 
BC117 0.21 
BC143 0.30 
BC147 0.10 
BC148 0.8 
BCI69C 0.15 
BC182 0.12 
BC182L 0.12 
BC 164L 0.13 
BCY32 0.85 
BCY33 0.38 
BCY34 0.45 
BCY70 0.18 
BCY71 0.22 
BCY72 0.15I 
BCZII 0151 
00121 1.00 
BD124 0.05 
BD131 0.42 
BD132 0.50 
0F115 0.20 
0F167 0.25 
8E173 0.21I 

& ICs 
BF179 0.33 
BF180 0.38 
BF 181 0.35 
0F194 0.10 
0F195 0.13 
8F197 0.15 
0F200 032 
0E561 025 
0F598 0.26 
BFW I O 081 
BFX29 0.20 
BFX88 0.24 
BFY50 0.21 
BFY51 021 
BFY52 0.21 
BY100 0.27 
BY126 014 
BY127 012 
BZX6I series 

0.20 
BZY88 series 

0.10 
CRS I-05 0.35 
CRSI-40 050 
CRS3-05 0.40 
CRS3-40s0.65 
MJE340 047 
MJE370 0.80 
MJE520 063 
MJE2955 1.27 
MJE3055 0.77 
MPF102 0.40 
MPFI03 036 
MPF104 0.35 
MPF105 0.30 
NKT404 086 
0A5 0.72 
OA10 0.40 
0A79 010 
0A81 0.18 
0A91 07 
0A200. OAS 
OA202 0.08 
OC16 1.00 
0C20 2.00 
0C23 1.25 
0C25 0.40 
OC28 ON 
0C35 055 
0C36 080 
0C42 0.40 

0C44 0.20 
0C45 0.20 
0071 011 
0072 0.20 
0076 0.30 
0077 054 
0081 020 
008 ID 028 
OCSIZ 0.45 
0083 0.27 
OC140 1.14 
OC 170 0.30 
OC171 0.30 
0C200 154 
0C201 1.00 
0C202 0.90 
0C203 0.66 
OCP71 1.20 
ORPI2 0.80 
ORP60 055 
T1C44 0.20 
TIC226D 1.50 
TIL209 020 
ZTX107 0.12 
ZTX108 01 
ZTX300 013 
ZTX301 0.14 
ZTX302 018 
ZTX304 0.24 
ZTX500 0.13 
ZTX501 0.15 
ZTX503 0.18 
ZTX531 0.25 
ZTX550 0.11 
IN914 O. 

IN4001 O. 

1N4002 0.7 
IN4003 0.11 

1N4004 0.0 
1N4005 0.10 
IN4006 0.12 
IN4007 012 
1N4009 008 
IN4148 0.06 
IS131 0.13 
15921 0.07 
1S2033 020 
152051A 0.20 
IS2100A 0.20 
153010 025 
2N696 0.15 

2N697 0.16 
2N706 0.12 
2N706A 0.12 
2N1131 025 
2N1132 0.24 
2N1302 0.18 
2N1303 018 
2N1304 0.28 
2N1305 0.22 
2N1306 0.28 
2N1307 028 
2N 1308 0.28 
2N1309 0.30 
2N 1613 021 
2N1614 0.45 
2N2147 078 
2N2160 0.78 
2N2369A 0.16 
2N2646 0.50 
2142904 0.20 
2N2904A 025 
2N2905 0.32 
2N2905A 0.25 
2N2906 0.20 
2N2926 012 
2N3053 0.18 
2N3055 045 
2N3525 091 
2N3614 065 
2N3615 015 
2N3702 0.11 
2N3703 012 
2N3704 014 
2N3705 0.I5 
2N3706 0.11 
2N3707 013 
2N3708 0.07 
2N3709 O.tO 
2N3710 0.11 
2N3711 0.11 
2N3819 0.31 
2143820 0.50 
2N3623 050 
2N3903 015 
2N3904 020 
2N3905 025 
2N3906 0.26 
2N4058 015 
2N4059 0.10 
2N4060 0.13 
2N4061 013 
2N4062 0.14 
2N4289 030 

3N 141 0.01 
40360 0.40 
40361 0.45 
40362 0.40 

40430 0.05 
SN7400 0.18 
SN 7401 0.18 
SN7402 0.10 
SN7403 0.18 
SN 7404 0.28 
SN 7405 0.22 
SN 7406 042 
SN 7407 042 
SN7408 021 
SN 7409 021 
SN7410 0.10 
SN7411 0.25 
SN7412 0.30 
SN 7413 0.36 
SN7416 0.38 
5N7417 0.38 
ßN7420 0.18 
SN7422 025 
SN 7423 037 
SN7425 0.37 
SN7427 0.37 
ßN7428 040 
SN7430 0.16 
ßN7432 0.37 
SN7433 037 
ßN7437 0.37 
SN7438 0.37 
SN7440 0.22 
SN744 IAN 

092 
5N7442 ' 0.78 
ßN7450 0.18 
SN7451 0.18 
SN7453 0.18 
SN7454 0.16 
SN7460 0.18 
SN7470 0.36 
SN7472 038 
SN7473 0.41 
SN7474 0.42 
5N7475 0.59 

SN7476 0.45 
SN7480 0.60 
SN7482 087 
5N7483 1.10 
SN7484 1.00 
SN7486 0.47 
ßN7490 0.55 
SN7491 AN 

1.00 
SN7492 0.70 
5N7493 0.70 
SN7494 0.80 
SN7495 0.80 
SN7496 095 
ßN7497 3.67 
SN74100 119 
SN74107 0.45 
SN74110 058 
SN74111 0.86 
5N74118 0.90 
SN74119 1.69 

SN74121 050 
SN74122 070 
SN74123 1.00 
SN74141 0.90 
SN74145 1.28 
SN74150 1.75 
SN74151 1.00 
ßN74154 2.00 
SN74155 1.00 
SN74156 1.00 
ßN74157 0.95 
SN74170 2.52 
SN74174 1.57 
SN74175 1.10 
ßN74176 1.26 
SN74190 2.00 
5N74191 2.00 
SN74192 2.00 
SN74193 2.00 
SN74194 1.30 
SN74195 1.10 
SN74196 120 
SN74197 1.20 
5N74198 2.77 
ßN74199 212 

VAT 
VALVES & 

TRANSISTORS 25% 
INTEGRATED 
CIRCUITS 8% DIL 14 pin 15p 

SOCKETS 16 pin 17p 

CV 131 
CV 132 
CV 133 
CV 135 
CV 136 
CV 137 
CV 138 
CV140 
CV 144 
CV 160 
CV 173 
CV187 
CV 188 
CV 190 
CV220 
CV261 
CV273 
CV284 
C V 286 
C V 287 
CV31S 
CV329 
CV337 
C V 342 
CV345 
CV354 
CV359 
CV360 
CV371 
CV372 
CV178 
CV391 
C V 395 
CV397 
CV428 
CV434 
CV447 
CV449 
CV466 
CV469 
CV488 
CV49 I 

CV492 
CV493 
CV7I7 
CV808 
CV 1072 
CV 1076 
CV 1092 
CV 1219 
CV 1343 
CV 1475 
CV 1476 
CV 1477 
CV 1478 
CV 1794 
CV 1480 
CV 1481 
CV 1482 
CV 1787 
CV 1832 
CV 1833 
CV 1835 
CV 1994 
CV2000 
CV2131 
CV2154 
CV2155 
CV2160 
CV2I79 
CV2235 
CV2237 
CV2238 
CV2253 
CV2289 
C V 2520 
CV 2522 
C V 272 I 

CV2901 
CV 3523 
C V 3929 

CV3986 
C V3988 
CV399I 
CV3998 
CV4001 
C V4002 
CV4003 
CV4004 
C V4005 
C V4006 
CV4007 
CV4008 
CV4009 
CV4010 
CV4011 
CV4012 
CV4013 
CV4014 
CV4015 
CV4016 
CV4017 
CV4018 
CV4019 
CV4020 
CV4022 
CV4023 
CV4024 
CV4025 
CV4028 
CV4033 
CV4035 
C V4038 
C V4039 
CV4040 
CV4056 
CW4059 
C V4060 
CV4062 
CV4063 
CV4064 
C V4079 
CV4S01 
C V4502 
CV4503 
CV4504 
CV4507 
C V 4508 
CV5060 
CV6004 
CV6008 
CV6045 

DA30 
DA41 
DA42 
DA 100 
DET22 

E55L 
ESOCC 
ESOFC 
E8OF 
E80L 
E8OT 
E81CC 
ES IL 
E82CC 
E83CC 
E83F 
E88CC 
E90CC 
E9OL 
E91H 
E92CC 
E 180CC 
EA50 
EA52 
EA76 
ECC35 
EC F804 
F.F50 

EF54 
EF55 
EF804 
EFP60 
EL9I 
EN30 
EN31 
EN32 
EN91 
ESU74 
ESU76 
ESU77 

F6057 
F6060 
F6061 
F6063 
FX219 
FX225 
FX227 

GI/371K 
G120/1B 
G 150/28 
G I80/2M 
G240/2D 
G400/1K 
GN4 
GT IC 
GTR 120W 
GTR 150MS 
GUIS 
GU20/21 
GU50 
GXUI 
KT66 
KT67 
KT88 

M8079 
M8080 
M8081 
M8082 
M8083 
M8091 
M8096 
M8097 
M8098 
M8I00 
M8136 
M8I37 
M8140 
M8141 
M8142 
M8144 
M8149 
M8157 
M8161 
M8162 
M8163 
M8167 
M8179 
M8190 
M8196 
M8204 
M82I2 
M8214 
M8223 
M8224 
M8225 
M8232 
M8237 
M8245 
ME1400 
MEI401 

0A2 
0A3 
OA4G 
0B2 
083 

003 
003 
0Z4 
OZ4A 

PT15 

QA2400 
QA2403 

A 2404 
A2406 
A2407 
133/300 
B3-5-750 

FB4-1100 
F41 

QF45 

Q&VÓ3-610 
QQV03-20 
QQV03-20A 
Q V0415 
Q V06-40 
Q V06-40A 
QQS70/20 
QS75/20 
0S75/40 
Q575/60 
QS83/3 
§S92/10 

S95/10 
5105/45 
S150/40 
S150/45 
S150/80 

QS1200 
QS 1202 
QS 1203 

SI 205 
U37 

QV03-12 
QV04-7 
QVpS-25 
QV06-20 
QY3-125A 
QY4-250A 
QY4-400A 

R10 
R17 
RIB 

SIIE12 
S130 
SIIOP 
STV280/40 
STV 280/80 
SU41 
SU42 

1001 10 
TT15 
TT2I 
TTR3IMR 
TZ40 

U17 
U19 
U27 

VLS631 

Z300T 
Z759 
Z803U 

THIS MONTH'S 
OSCILLOSCOPE TUBES 

TYPE DG 7 -5, VCR 139k CV i 526 

Price £8.00 P & p 25p add VAT 8% 

SPECIAL OFFER 
Tenn of Business: Mon to Sat. Open for callers 9 a.m. to 5 p.m. Closed Set. 1 p.m. to 3 p.m. Express postage 10p for one valve; 2p each additional valve. Express postage: 10p per 
order for transistors. AN orders over £5 post free. (Full valve availability list on request, S.A.E.). Prices correct when going to presa. This applies to the U.K. 

4 CHANNEL POTENTIOMETER 
Four 10k potentiometers mounted at 90- to each other and 
mechanically interlinked through hoop system to Joystick. 85° 
travel of control covers complete resistance track. Ideal for use in 
Quadrophonic remote control, synthesiser etc. applications. 
Supplied with circuit details. 

P.C. mounting. Size 55mm x 
55mm x 22mm = £6.00 + 
Postage & Packing 30p + VAT. 

Allen & Heath Ltd. 
Pembroke House, Campsbourne Road 
Hornsey, London N8 
Telephone 01 -340 3291 

WW -098 FOR FURTHER DETAILS 

WilkinSOnS, RELAYS Á"D8003000 
Built to your own specifications and require- 
ments. The best known of all relays with a 

' - - large variety of contact arrangements. 
Complete banks of contacts made to order and 
component parts supplied. We offer the 
highest quality at competitive prices with a 
quick delivery service. Quotations by return ` home and overseas. We are specialists in 

.export orders. 
MINIATURE UNISELECTOR P.O. Type 2201a, 12 outlet 2 bridging 1 non-bridging wipers. The 
compact ratchet - driven 3 - layel selector is of unique design and occupies no more space than a 
standard 3000 type Relay E11.80 ea. We can supply from stock a complete range of G.E.C. Miniature 
Sealed and Ericsson cylindrical type relays. Post Office type 88 and 89 series and Type 100 AM 2 X 63 
ohms. 
JACK PLUGS Cylindrical Bakelite screw on cover 2 contact sold in lots of ten for 51.50. JACK PLUGS 
P.O. Type 201 with 4 h 6 mch headphone cord sold in lots of ten for E3. Also available P.O. No 2 
Telephone Switchboard Lamps Lamp Jacks. Lamp Caps. Bell Sets. Desk Telephones. 
MINIATURE DIGITAL INDICATOR sae of digits 4k inch illuminated by 28 volt midget flanged lamps.; 
weight 39 ors. reading 0 to 9 with decimal points. £4.80 ea. 
BRIDGE MEGOERS 1,000 volts range Or 100 meg -ohms mfinny with resistance box 588. 
PLESSEY speakers 11 ohms 3'A inch dia with metal grille. IWO for E2.00. -. 
HIGH SPEED COUNTERS E1.78 each 31/2111. x 1in 10 counts per second with 
4 figures. The following D voltages are available 6 v.. 12 v.. 24 v., 50 v., or 100 vol 

Auxiliary contacts. normally open. 40p extra. 
We are stockists of Stoat Turner pumps and accessories with that International mars of quality 

centrifugal types for water supply, garden display. and numerous industrial uses. cellar pumps for sumo - 

drainage are all available from us. sent for fists 

All prices shown are carnage'paid UK only but subject to VAT at the standard rate 
L. WILKINSON (CROYDON) LTD., LONGLEY HOUSE 

LONGLEY RD., CROYDON, CRO 304. Phone 01 -684 0236. Grams: WILCO CROYDON 
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DIRECT ELECTRONICS LTD 

STOP PRESS!!! 
Due to an important development in our 
telecommunications division - which is 
now operational - all items advertised in 
July WW and other stock except telephones 
and telephone apparatus are now offered at 
HALF PRICES as long as available. Many 
bargains. 

N.B. We now supply and install intercom's 
and telephones - new and recovered 
including instruments, kits or systems and 
parts. 

If it's telephony ask us - we can probably do 
it. 

34 LISLE STREET 
LONDON WC2H 7BD 

Tel: 01 -437 2524 

TRANSFORMERS 
Data Sheets available for the following standard types: 

Audio W104-W105, High grade input. 
Symmetrically balanced primary and 
secondary to earth. Magnetically 
screened. Ratios 1:1 & 1:2 or 2:1. 
Frequency response 30Hz- 30KHz. 

Pulse W401. Thyristor /Triad tiring 
transformer 1:1:1 ratio. Potted and PCB 

wire leads. 

Pulse W411. Flash -tube trigger trans- 
former. Primary pulse 250V- secondary 

Mains. A range of three sizes 15VA, 24VA 

& 50VA. Each size offers secondaries of 

6V +6V, 12V +12V, 15V +15V & 

20V +20V. Primaries 120V +120V for 
series - parallel connections. 

Sub -Miniature Mains. 1.2VA. Primary 
2401I. electrostatic screen. Secondaries of 

3 -0 -3V. 12 -0 -12V & 20- 0 -20V. PCB or clamp 
pulse 10KV. Potted and flexible leads. mounted. 

Wound Electronic Components Ltd. 
Excelsis Works, Gogmore Lane, Chertsey, Surrey KT1 6 9AP 

Phone: Chertsey 65147 

WW -048 FOR FURTHER DETAILS 

meteronic 

OSCILLOSCOPES 
BATTERY PORTABLE 

10 MHz BANDWIDTH 

0.14-0.1 Sec. TIME -BASE 

SINGLE AND DOUBLE BEAM 

PRICES FROM f95 

meteronic ltd. 
114/116 Shipbourne Road 

Tonbridge, Kent 
Tel. Tonbridge 61448 

WW -049 FOR FURTHER DETAILS 

a55 

AMATEUR RADIO 
BULK BUYING GROUP 
All our prices include VAT at current rates 

PLESSEY SL600 ics at LOWEST PRICES 
We carry the most comprehensive stocks of SL600 devices anywhere in the country - 

available for immediate delivery 

SL610 E2.00 SL613 £4.30 SL622 £7.55 SL630 £1.87 
SL611 £2.00 SL620 £3.00 SL623 £5.57 SL640 £3.65 
S1612 £2.00 SL621 £3.00 SL624 £2.83 SL641 £3.65 

Full data shuts on all SL600 devices are included in our Data Catalogue 

CMOS I.C.'s at LOWEST PRICES 
4000, 30p; 4001,30p, 4002, 30p, 4009, 73p; 4010, 73p; 4011, 30p; 4012, 
30p; 4013, 73p; 4017, £2.03; 4018, £2.27; 4020, £2.27; 4023, 30p; 4026, 
£3.23; 4027,£1.09; 4029,£2.44; 4033,£3.23; 4049, 67p; 4050, 67p; 4055, 
£1.35; 4056, £ 1 .6 9; 4511,E2.63; 4518,C2.71; 4520,E2.71. 

The above is a selection from our wide range. Full details in our price list 

INTERFERENCE SUPPRESSION 
COMPONENTS 

We have the widest range of suppressors available, as follows: 
SCREENED PLUG SUPPRESSOR - straight or angled, 78p; PLUG -IN 
DISTRIBUTOR SUPPRESSOR, 55p, SOLID COPPER STRANDED 
IGNITION CABLE, 7p per foot; CHOICES: 3A, 66p, 7A, C1.00; SUPPRESSOR 
CAPACITORS: 1MFD, 28p (state connector required); 2MFD, 45p (state 
connector required); 3MFD for Lucas 'ACR' alternator, £1.43; 2.5MFD COAX, 
£1.63. 

MURATA AND KVG FILTERS 
MURATA: BFB455A, 43p: CFR455H, £11.45; CFS455H, £14.80; 
SFW- 10.7MA (Equiv. to SFG- 10.7MA), E1 .20. 
KVG: XF- 9A,E22.85. XF -9B, £30.80, XF -9E, £28 65, XF- 9M,£22.00. 

FERRITE BEADS AND TOROIDS 
FX1115, 1 p each or 45p for 50; FX1886, 5p: CRO71 -8A, 24p, FX1595, 14p; 
FX1598, 22p; 4324R/1, 30p; FX1898, 6p. 

We also stock a wide range of other products - diodes, transistors, Minitrons. 
Microwave Modules converters etc. Jaybeam aerials, etc. 

Write for free price list (sae please) or send 25p plus large 9' /:p sae for our Data Catalogue 

All prices include VAT. Minimum poet and packing charge 15p. Orders should be sent to 

A.R.B.B.G., Dept 507, 20 THORNTON CRESCENT, 
OLD COULSDON, SURREY. (Tel. 01 -669 6701) 

WW -507 FOR FURTHER DETAILS 

Mail order protection 
scheme 

Members of the Periodical Publishers Association 
have given to the Director General of Fair Trading an 
undertaking to refund monies sent by readers in response to 
mail order advertisements (except for classified 
advertisements) placed by mail order traders who fail to 
supply goods or refund the monies owing to liquidation or 
bankruptcy. This arrangement does not apply to any failure 
to supply goods advertised in a catalogue or in a direct mail 
solicitation. Publishers in membership of the Periodical 
Publishers Association are making these refunds voluntarily 
and readers' claims can only be entertained in cases where 
the mail order advertiser is the subject of liquidation or 
bankruptcy, where proof of payment can be established 
and if lodged within three months of the date on which the 
advertisement appeared. Any claims received after the three 
month period will be considered at the discretion of the 
publisher. 
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(ELECTRONICS) LTD. 

9 & IO CHAPEL ST., LONDON, N.W.I 
01 -723 7851 01 -262 5125 

ADJACENT TO EDGWARE ROAD MET. LINE STATION 

CURRENT RANGE OF NEW L.T TRANSFORMERS 
FULLY SHROUDED TERMINAL BLOCK CONNECTIONS 

ALL PRIMARIES 220í240v 

Type 
lA 
lB 
1C 
ID 
2A 
28 
2C 
2D 
3A 
3B 
3C 
4A 
4B 
4C 
SA 
58 
5C 
6A 
68 
7A 
78 
7C 
8A 
9A 
10A 
11A 

Sec. Taps 
25- 33- 40-50v 
25- 33- 40 -50v 
25- 33- 40 -50v 
25.33- 40.50v 
4- 16.24 -32v 
4.16-24-32v 
4- 16- 24-32v 
4 -16 -24 -32v 
24- 30 -36v 
24-30 -36v 
24-30-36v 
12- 20-24v 
12- 20 -24v 
12 -20 -24v 
3-12-18v 
3- 12 -18v 
3- 12 -18v 
48.56 -60v 
48- 56 -60v 
6 -12v 
6 -12v 
6 -12v 
17 -32v 
12 -24v 
9 -15v 
8 -0-8v 

Amps 
15 
10 

6 
3 

12 
8 
4 

10 
5 
2 

20 
10 

5 

20 
10 

5 

2 
1 

20 
10 

5 
8 

1 

2 
2 

Price 
E15.50 
E13.25 

E9.50 
E8.25 

[11.25 
E8.75 
E6.25 
E3.85 

E10.00 
£8.25 
£3.55 

E13.25 
£8.25 
E6.25 

E11.26 
£7.76 
[4.95 
£4.95 
E3.85 
£6.50 
£5.25 
E3.55 
E8.50 
E2.70 
E2.70 
£2.70 

Postage 
El. 00 
El. 00 

85p 
85p 

£ 1.00 
85p 
65p 
60p 
85p 
65p 
60p 

El .00 
85p 
65p 

E 1.00 
. 85p 

65p 
65p 
60p 
65p 
65p 
60p 
85p 
50p 
50p 
50p 

STEP DOWN AUTO TRANSFORMERS 
Open type. Terminal block connections. Tapped. 0- 25- 35- 45- 55- 65- 75- 85- 95 -240v 600 watts 
conservatively rated. Size 51/2 X 41/2 x 4V E4.75. Carr. 75p. 300 watts f3.00. Carr. 50p. 200 
watts £2.00. Carr. 50p. Gardners enclosed type auto transformers. Tapped 
0-110-115-210-230-250v conservatively rated 60 watts. Totally enclosed. £2.00. P.P. 50p. 
Partridge mains booster transformer. Tapped 0- 220 -230 -240 250V 500 watts open type terminal 
block connections f3.00. Carr. 50p. Drake isolation transformer PRI 200 -220 -240v Sec 110v 50 
wans. Open type. Terminal block connections £2.75. Carr. 50p. 
Other types Avsllabls. 80 -1500 want fully shrouded. with American socket outlet and 6 h. 
mains lead. Let us know your requirements. Lists available. 

GRESHAM MULTI- TAPPED 
L.T. TRANSFORMERS 

C Core Types No 1 Pri, 200 -220 -240v. Sec, 
16.3v. 1 amp Twice. 10v 1 amp twice. 
22.5- 25- 28.28.8v. 5 amps. 26.5v 2.5A. 
23.9v 1A. 6.3v 2A, 145 -0 -145v 200M /A All 
separate winds £5.50. can E1.00. No. 2. Pri 
200- 220 -240v, Sec. tapped 
10- 12- 13 -16- 18.19.22.24 -25v 6 amp twice, 
26- 28- 29- 32- 34- 35- 38- 40-41v 2 amps. 
16- 18- 19 -20 -22 -25v 200M /A twice. 
16.18- 20 -22v 200M /A, 70.72 -74v 
200M /A. Separate windings £10.00, carr. 
E2.00. No. 3. Pri. 220 -240v Scr. Sec. 
18 -0-18v 12.5 amps £1.50. carr. Et .50. 

PARMEKO L.T. TRANSFORMERS 
Open types. Pri. 110- 220 -240v. Sec. 30v 5.5 
amps and 12v 2.2 amps. Table top 
connections. £4.56, P.P. 75p. Pri, 240v. Sec. 
26v 10 amps and 12v 0.1 amps. Tabla top 
connections, £6.50, P.P. 75p. Potted types. 
Pri. 115 -230v. Sec. 24 -30 -32v 2 amps. 
f2.75, P.P. 35p. Pri. 220 -240v. Sec. 50v0.4 
amps. £1.50, P.P. 35p. Pri. 115 -230v tapped 
40-45 50v 5 amps. £5.50, P.P. 75p. Pri, 
115- 220 -230v. Sec. 6.6v twice, and 5v 6A 
f4.75, Carr. 75o. Pri. 110. 220 -240 -250v. 
Scr. Sec. 2 -0.2v 24 amp, 6.4v 0.5 amp. High 
voltage insulation £5.50, carr. El 25. 

OIL -FILLED BLOCK CAPACITORS 
MFD DCV WKG PRICE 

10 500V 60°C 75p 
8 350V 70'C 50p 
8 200V 71 "C 35p 
4 1250V 60' C f1.00 
4 1000V 71 °C 65p 
2 5000V 60°C cl .25 
2 2000V 60°C 65p 

1 2500V 70°C 65p 
1 2000V 60°C 6012 
1 600V 70s 25p 

0.5 2500V 70°C 50p 
0.1 3000V 85 °C 50p 

The above capacitors are either T.C.C. or 
Dubilier. Please add postage 10p ea 1 -4 MFD. 
20p ee 8 -10 MFD. 
Dubilier metalised caps block type. 50 MFD 
150V WKG 75p. P.P. 20p T.C.C. Plastapack 
0.5 MFD 350v DC WKG 30p. P.P. 15p. 
Jensen 0.25 MFD 7000V WKG AC 50 -60 HZ. 
£2.00. P.P. 75p 

POTTED M.T. TRANSFORMERS 
BY FAMOUS MAKERS 

No. 1 Pri. 110- 220 -240v Scr Sec. tapped 
408. 200-0- 200 -408v. High taps 165M /A. 
Low taps 500M /A E5.50, can. El. No. 2 Pri. 
115- 220 -240v Scr. Sec. 400.0 -400v 
400M /A [5.75, carr. E1. No 3 Pri 
115- 220 -240v Scr. Sac. 350- 0.350v 
200M /A. 6.3v 6A. 5v 3A £4.50, carr. E1 
No 4 Pri. 115- 220 -240 Scr. Sec 
330- 0-330v 200M /A 6.3v 6A. 5v 3A 
£4,00, can. E1. No. 5 Psi. 220 -240v. Sec. 
2500 -250v 320M /A, 6.3v 10A E6.50, carr 
El. No. 6 Pri. 11 0- 220 -240v Scr. Sec. 1875v 
80M /A and 500v 31M /A 6.00, carr. El. 
No. 7 Pri. 110 -220 -240v Scr. Sec. 230v 
200M /A. 6.3v 7A £3.00, carr. 75p. No. 8 
Pri. 220-240v Scr. Sec. 250.0.250 75M /A. 
8.3v 2A, 6.3v 1A, 6.3v lA 0.00, con. 75p. 
No. 9 Pri. 220 -240v Scr. Sec. tapped 
170 -180- 190 -200. 210 -220. 230 -240v 
175M/A, 6.3v 3A, 6.3v 2A, 6,3v 2A 12.75, 
tart. 75p. No. 10 Pri. 220 -240v. Scr. Sec 
2500 -250v 100M /A. 6.3v 3A, 6,3v 3A. 5v 
2A 12.00, can. 75P. 

HEAVY DUTY UNSHROUDED TYPES 9 INCH FLYING 
LEADS ALL PRIMARIES 240v 

Type No Sec. Volt Tap Amps Price Gan. 
1 24 -30 -36 20 E15.75 El 25 

2 12.20-24 30 E15.75 El. 25 
3 3 -12.18 30 £15.75 El. 25 
4 6 -12 50 E15.75 E1.25 

GRESHAM 
E.M.T. TRANSFORMERS 

Pri. 240, Sec. 2300 MIA. 6.3v. 1.5A. Tabla 
top connections, Size. 5x3'4 x3'4 ins. 
£3.00. Carr. 50p. 

CENTRE TAPPED L.T. TRANSFORMERS 
Fully shrouded. Terminal block connections Pri 220.240v. Screen, Tapped 
ec. 30.25- 0.25 -30v. 2 amps £4.95, carr. 60p. 36- 25 -0 -25 -36v 5 amps 

E9.96, can 8512 29.0 -78v 10a Et 2,50. carr E1 

PLEASE ADD 8 "/o V.A.T. TO ALL ORDERS INC. CARR 

X.T. SMOOTHING CHOKES 
Gresham Potted type. 9H 500M /A 5Kv 
working. Size 9x8x8 inches £5.50, carr. E2. C 
Core types 10H 350M /A E3.50, carr. El. 
201 180M /A F2.80, care. 75p. 5H 180M /A 
E1.75, P.P. 50p. Potted types 15H 180M /A 
£2.00, carr. 75p. 10H 250M /A E2.00, carr. 
75p. 20H 40M /A 75p, P.P.25p. Parmeko 
Poned type 10H 180M /A 62.00. can. 50p. 

GEC L.T. TRANSFORMERS 
Pri. 220 -240v. Sac. tapped. 
51.61- 65- 67 -69v. 1 OA. Unshrouded terminal 
block connections. 12.75. Carr. E1.25. Pri. 
220.240v. Sec. tapped 58- 63- 69 -74v. 3A. 
£3.75. Carr. 75p. 

L.T. TRAN SFORMERS BY 
FAMOUS MAKERS 

No. 1 GARDNERS Poned type. Pri. 220 -240v 
Scr. Sec. 24v in one volt steps, 4 amps E4.96, 
P.P 75p. No. 2 Pri. 220 -240v. Scr. Sec. 24v 
lAmp and 24v 0.75 amp £3.00, P,P 75p. No. 
3 Pri. 110- 220-240v Scr. Sec. tapped 
4.3- 5.3- 6.3n -10- 12.22- 24 -26v 1 amp and 
55v 1 amp E3.26, P.P. 75p. No. 4 Pri. 
115- 220 -240v Scr. Sec. 4 -5v 10 Amps. 
Intermitted £1.60, P.P. 35p. No 5 OPEN 
TYPES Pri. 110-220-240 Scr. Sec. 17-0-17v 
1.2 amps and 36v 50M /A. No. 6 Pri. 
220.240v Scr. Sec. 55v 1 /2 ampE2.00. P.P. 
50p. C. Core Table Top connections. No. 7 Pri. 
220 -240v. Sec. 2.65 -0-2.65v 42 amps 
£4.50, P.P. 75p. No 8 Pri. 110 -220v. Sec. 
2.5v 10 amps and 2.5v 5 amps twice £3.50, 
P.P. 75p. No. 9 Pri. 220 -240v. Sec. 24v 3 
amps E3.00, P.P. 50p. No. 10 pri. 220 -240v. 
Sec 25-0-25v 154M/A and 7v 1.35 amps 
E1.75, P.P. 25p. No. 11 Pri. 220.240v. Sec. 
36v 350M /A £1.00, P.P. 25p. No. 12 Pri. 
230x. Sa. 1.25- 0.1.25v 10 amps E2.00, 
P.P. 35p. 
HILGER AND WATTS. Pri. 
200-210-220-230-240.250-270-320v Scr. 
Sec. 12v 17A open type. Terminal connec- 
tions, E6.95. carr. £1. Well known makes, 
Open type. Terminal block connections. No. 1 

Pri 110 -206- 220 -235v Scr Sec. 12v 2.2A 
and 12v lA and 200v 35M /A £2.00, P.P. 
50p. No. 2 Pri. 112 -205- 225 -245v Scr. Sec. 
17v 2A and 6.3v 0,5A £1.75, P.P. 50p No.3 
Pri. 220 -240v Scr. Sec. tapped 30 -31v 3A 
12.50, P.P. 50p. No. 4 Pri. 110 -220 -240v 
Scr. Sec. 13v 100M /A and 6.3v 4A and 180v 
80M /A E2.00, P.P. 50p. 

BERCO SLIDING 
W.W. RESISTORS 

10.50 6.5A. Overall size 13 x 3 ins. E2.50. 
P.P. 50p. Enclosed type W.W. fixed resistors 
850 1.5A. Size 15 x 4 X 25e ins. E1.00. 
P.P. 50p. 1360 1.7A. Size 191/2 x 5 x 3 Ins 
£1.50. P.P. 75p, 

HIGH VOLTAGE BLOCK 
CAPACITORS 

Mica 0.001 MFD 8000v DC WKG. 75p. P.P. 
50p. Paper 0.03 MFD 1250v RMS pulse 
WKG 60p. P.P. 40p. 0.5 MFD 8000v DC 
test. 4000v WKG. E1.00 P.P. 50p. 0.005 
MFD tubular type 6000v DC WKG 35p. P.P 
15p 

L.T. SMOOTHING CHOKES 
C oore. 140 M/H 5A £3.50. Can 85p. C 

core. 10 M/H 25A, £5.75. Carr. E1.25. Open 
type top panel connections. 4.8 M/H 10A 
E3.00. P.P. 50p. Poned type 100 M/H 2A 
£3.60. P.P. 75p. C core swinging types 7.5 
M/H 6A -75 M/H O. SA E3.95. P.P. 75p. 10 
M/H 4A -100 Mil-10.5A 53.00. P.P. 50p. 50 
M/H 5A-100 M/H 0.5A E2.75. P.P 50p. 

SMITHS CLOCKWORK 
TIMERS 

30 mins D P i hemp 250v switch contacts 
Overall size 2in dia. x 2'1ín. Less control 
knob. 79p. P.P. 25p. 

ITT LEVER SWITCHES 
Type 601 AAO 72-42 4 CO contacts. ovc,ali 
size 13X 2X 'h ins. White lever gold Cash 
contacts. 60p. Three for E1.50, post paid 

PLESSEY MINIATURE MICRO 
SWITCHES 

Type LIC 7134. One CO one break. Gold flash 
contacts Size Yex3ix1 in. Three for 5op, 
post paid. 

TEAC. 
TEAC A3340 (S) 
4-C-A\\EL 
RECORDER 

lndusrnal ver5Iun upgraded to studio requirements. 
with increased signal to noise performance and 
improved reliability Four totally independent channels 
each with sel sync, input mixing. switchable VU's and 
all the facilities for easy multitracking. This industrial 
model is in more studios than any other version. 

Available only from ITA 
(Semi -pro version also available) 

IMMEDIATE DELIVERY 

AEVOx 
REVOX A-700 SERIES 

£569 IMMEDIATE 
DELIVERY 

The new big 
Revox - 
ideal for all 
studio re- 
quirements. 
Highly so- 
phisticated 
designfea- 
tures in- 
clude servo 
tape tension, 
full deck 
logic. crystal 
controlled 
servo elec- 
tronics. 3 
speeds. tape 
footage 
counter 

TA 

famous s A7 7 SERIES Mk4 77 
he 

ha / / SERIES 
consis- 

tently im- 
proved over 
the past 8 
years and 
is now avail- 
able in the 
latest Mk. 4 
version. 
The wide 
choice of 
specifications 
includes 
versions for 
duplicating 
and logging 
applications. 
Backed by 
UK's latest 
fastest ser- 
vice. 

Industrial Tape Applications 

Hire service 

£ 2 7 5 Check our paces from 
'IMMEDIATE DELIVERY 

OTA 
ITA 10 4 
MODULAR MIXER 

Ten balanced inputs; tour output groups, 4 limiters; 
bass mid and treble EQ, modular construction, 
headphone monitoring. Extremely high quality 
construction only matched by mixers costing around 
£1.000. 

10-4 

20-4 

EIGHT OUTPUT 

£647 
£990 
£1260 

IMMEDIATE DELIVERY 
Also available for hire 

PRICES EXCLUSIVE OF V.A.T. 

5 Pratt Street, London NW1 OAE 
Telephone: 01-485 6162. Telex: 21 879 

WW - 089 FOR FURTHER DETAILS 
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If you want the finest Video Lenses in 
the world, you want Tamron Lenses. 

They're available from us. 
Dixons Technical bring you world famous Tamron 

lenses, because we go out of our way to find you the very 
best. 

Why notcome in and give our Tamron lenses the eye. 
While you're in, see all the other video equipment we have. 

Step into Dixons Technical. Soon. 

1" Cameras fixed focal length 
0618J 6.5mm f1.8 £6500 
2519J 25mm f1.9 £2900 
PCO5 12.5mm Converter for above £1700 
PC20 50mm Converter for above £1700 
2/3" Cameras fixed focal length 
0420 4.5mm f2 Without iris £5500 
0815 8.5mm f1.5 £38.00 
0816 8.0mm f1.6 Without iris £3100 
1618 -3 16mm £2400 
1616 16mm Without iris £ 11.00 
1" Cameras Zoom 
20Z4J 20 -80mm f2.5 4:1 £7900 
25Z4J 25 -100mm f1.8 4:1 £15000 
18Z6J 18 -108mm f2.5 6:1 £135.00 

14Z10J 14-140mm f1.9 
15Z10J 15-150mm f2.5 
14Z10JF 14-140mm f1.9 
14Z10JM 14-140mm fl9 

2/3" Cameras Zoom 
12Z4 12.5 -50mm f2.0 
12Z6 12.5 -75mm f1.8 
12Z6M 12.5 -75mm f1.8 

10:1 
10:1 

"To: 

£530.00 
£42000 

10:1 Cable controlled £1,05000 
10:1 Motorized, 

with control box. £1,014.00 

4:1 £58.00 
6:1 £89.00 
6:1 Motorized, 

with control box. £43000 

Dixons Technical Ltd. 
I 3 Soho Square London W.1. Tel. 01 -437 8811. 

Please send me complete details of the Tamron lenses 

Name 

Address 

Dixons 
Téchnical Lid 

WW 56 8 
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Wireless World Dolby noise reducer 
Complete kits for the Wire less World 
Dolby B noise reducer are available 
through the address given below. 
The two -channel design features: 

a weighted noise reduction of 9dB 
switching for both encoding 

(low -level h.f. compression) and 
decoding 
a switchable f.m stereo multiplex 
and bias filter 
provision for decoding Dolby f.m. 
radio transmissions (as in USA) 

no equipment needed for align- 
ment 
suitability for both open -reel and 

cassette tape machines 

check tape switch for encoded 
monitoring in three -head machi- 
nes 

The kit includes: 
-complete set of components for a 

stereo processor 
-regulated power supply compon- 

ents 
-board -mounted DIN sockets and 

push- button switches 
-fibreglass board designed for 

minimum wiring 
-solid mahogany cabinet, chassis, 

two meters, front panel, knobs, 
mounting screws and nuts. 

Price is £43 inclusive. 

A single -channel printed- circuit 
board, with f.e.t. costs £2.50 and 
£8.63 with all components inclusive 
(excluding edge connector, £1.37 
extra). Selected field- effect transis- 
tors cost 68p each inclusive, £1 .20 
for two and £2.20 for four. 

DOLBY KIT ORDER FORM 

Calibration tapes are available, 
costing £1 .94 inclusive for 9.5cm /s 
open -reel use and for cassette 
(specify which). 

Send cash with order, 
making cheques payable to 
IPC Business Press Ltd, to: 

Wireless World noise reducer 
General sales department 
Room 11, Dorset House 
Stamford Street 
London SE1 9LU 

Allow three weeks for delivery. 

Please supply me with the complete Wireless World kit for a Dolby noise reducer. 

I enclose remittance value £43.00 inclusive 

Name 

Address 

Additional items required 

I enclose remittance value £ payable to I.P.C. Business Press Ltd. 
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APPOINTMENTS VACANT 

DISPLAYED APPOINTMENTS VACANT: £6.08 per single col. centimetre (min. 3cm). 
LINE advertisements (run on): 86p per line (approx. 7 words), minimum three lines. 
BOX NUMBERS: 35p extra. (Replies should be addressed to the Box number in the 
advertisement, c/o Wireless World. Dorset House, Stamford Street, London SEI 9LU). 
PHONE: Allan Petters on 01 -261 8508 or 01- 261 8423 
Classified Advertisement Rates are currently zero rated for the purpose of V.A.T. 

Advertisements accepted up to 12 
noon Wednesday, August 6, for 
the September issue subject to 
space being available. 

Radio 
Communications Engineers 

Your future with Marconi in Scotland 
At Hillend, we are in volume production of the 
'Clansman' - the world's most advanced vehicle 
communications system ever devised for military 
use. 
A third of the size of the equipment it replaces, 
the Clansman vhf /fm transmitter -receiver com- 
bines compactness with high performance reli- 
ability by making extensive use of micro -miniature 
components. It incorporates both analogue and 
digital capability with a range of over 50KM. It has 
a data performance up to 20 Kbits per second and 
can be used in single and multi -set roles including 
unattended operation. Volume production of such 
complex and vital equipment creates an exciting 
challenge for Engineers to join us in the following 
areas: 

Test and Commissioning 
Engineers /Test Technicians 
To assist in the commissioning and trouble- 
shooting of automatic test equipment and to 
perform systems testing, recording test results 
and diagnosing and correcting malfunctions in the 
equipment. 

Post Design 
Services Engineers 
To examine current equipment and re- design as 
necessary to incorporate latest developments. 
Applicants for all vacancies will preferably hold 
relevant qualifications but wide experience in the 
radio field is considered equally important. Ex- 
servicemen with the relevant backgrounds are 
welcome to apply. 

Hillend offers you an attractive way of life with 
plenty of relatively cheap housing on the coast or 
in the country. Edinburgh is also close by and 
sporting and recreational facilities abound in the 
Scottish countryside. 
For full details and an application form, please 
return the coupon to: 
Mr D D Bennett, General Manager, 
Marconi Space & Defence Systems Limited, 
Hillend Industrial Estate, By Dunfermline, 
Fife. 

Please send me details of career opportuni- 
ties at Hillend. 

Name 

Address 

Qualifications 

Age 

Position interest'ed In 

J 
Marconi 

Space & Defence 
Systems (Hillend, Fife) 

A GEC-Marconi Electronics Company 
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PRODUCTION MANAGER ° 

IN NEW ZEALAND 
We have a vacancy in one of our factories 
for a Production Manager. The factory 
employs about 100 people and specialises 
in Audio, RF equipment and Monochrome 
Television. 
The man we are seeking must have previous 
experience and a proven record in the 
techniques of Production Control and Man- 
agement. 
The position can be permanent or on a 
2 -year contract. 
The company would be responsible for air 
fares of the appointee and his dependants. 
Salary would be negotiable up to 
NZ$ 10,000 and a company car would be 
provided. 
Applications seeking further information if 
required, and comprehensive details of 
personal details and experience, together 
with a photograph, should be addressed in 
confidence to: 

General Manager 
Consolidated Audio Limited 

P.O. Box 56 -063 
Dominion Road 

AUCKLAND 3, NEW ZEALAND (4809) 

If you are 
a skilled 
Electronic 
Tec -inician and 
want to hear more 
about career 
prospects salaries etc 
contact J. Prodger 

MARCONI 
INSTRUMENTS 

Lortgacres, Hatfield Road, 
St Albans, Herts. 
Tel : St Albans 59292 

Wireless World, August 1975 

Natural Environment 
Research Council 

British 
Antarctic 
Survey 
ELECTRONIC ENGINEER 
(graduate or H.N.C.) 
required for maintenance, 
development and operation 
of radio -echo sounding 
equipment. This is a pulsed 
radar system working at 60 
MHz used in aircraft to 
measure ice thickness in the 
Antarctic. The same equip- 
ment is used on the surface 
to measure glacier flow. 

Candidates should be 
familiar with radar theory 
and digital logic, and have 
experience in design and 
construction in these fields. 

The successful candidate 
will be based in Cambridge 
(Scott Polar Research Insti- 
tute) and must be prepared 
to work in the Antarctic for 
periods of up to four 
months. 

Salary according to age 
and experience from £2,012. 
In addition, a Cost of Living 
Supplement of £229.68 per 
annum is payable. 

Please write for further 
details, stating full qualifi- 
cations to: 

The Establishment Officer 
British Antarctic Survey 
2 All Saints Passage 
CAMBRIDGE CB2 3LS 
Tel: Cambridge (0223) 61188 

4786 

Opportunities in the 
ELECTRONICS 

FIELD 
Men with analogue or digital qualifica- 
tions / experience seeking higher paid 
posts in: TEST - SERVICE - DESIGN - 

SALES. 

Phone: Mike Gernat, Ref. W.W. 
NEWMAN APPOINTMENTS 

360 Oxford Street, W.1, 
01 -629 0501 

UIIIVERSIty of wales 

univeRsity 
college of 
swans&\ 

TECHNICIAN 
Applications are invited for the post of Electronics 
Technician in the Department of Chemistry. The successful 
applicant will be required to maintain sophisticated 
electronic equipment in use in the teaching and research 
laboratories of the department, and design and construct 
various items of advanced electronic equipment for research 
purposes. Experience in these fields of work is essential. 
The appointment, which will be for two years in the first 
instance, will be on the scale: £2.439- E2,895 per annum 
Good working conditions and generous holidays. 
Application forms may be obtained from the Registrars 
Secretary, University College of Swansea, Singleton Park, 
Swansea. SA2 8PP, to whom they should be returned by 
Monday, September 15, 1975. 

(4810) 
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RACAL AMPLIVOX COMMUNICATIONS LTD. is a member of the internationally L famous multi -million pound RACAL ELECTRONICS GROUP. We are world leaders in the 
ineillil design and manufacture of acoustic and electronic communications products as well as 

electro- medical equipment. The Company exports a large proportion of its production and 

mishini 

our continuing success in achieving this means that we can provide a high degree of 
job security and opportunities for advancement. Due to planned expansion we now have 
vacancies in our Research and Development Department for a: 

imillin 

MI PRINCIPAL ENGINEER (ACOUSTICS) 
To be responsible for the design and development of a wide variety of acoustic 

transducers, headsets and hearing protectors for the professional and military markets, 01.11. 11 

iiiiill 
from inception to successful production. 
SENIOR ENGINEER (ACOUSTICS) mil 

iimillii 
To join the team developing products noted above. 

SENIOR ENGINEER (ELECTRONICS) imillil 

Lill B. ENGINEER (ELECTRONICS) 
To join a team involved in the development of a wide variety of professional products imillill 

LIIII 
in the audio frequency range. Experience of detail circuit design essential. 
CALIBRATION /TEST GEAR ENGINEERS 

LP For instrument calibration to EQD standards. Involvement with test gear design and 
construction, increases the interest of this position. 

001111111 

TECHNICIAN ENGINEERS 
To assist Senior Engineers on development aspects of the whole range of the 

Company's products. These positions provide opportunities for gaining wide experience. 
1.1.111111 

iiimgM 

DRAUGHTSMEN 
With experience in the light mechanical /electronics industry. The wide range of 

LIM 
products and markets, plus our in -house plastic moulding facility, provides an unusually 
interesting range of projects. L IN 

iiiIIII The company pays highly competitive salaries, allows generous holidays and operates iiiiiill 
a first class contributory pension and life assurance scheme. 

imilll . Communicate with . 
E 

Please write, enclosing brief details of your qualifications and experience to: 
Mr. J. R. White Personnel Manager 

IIIP 
Amplivox Limited, Beresford Avenue, Wembley, Middx. 

4780 
MI 

WIIIIIIIIIIIIIIIIIIIIIQMø0øa 
The Electronics Group 
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CROWN AGENT'S EMS 

Crown 
Agents 

GOVERNMENT OF BOTSWANA 
EXECUTIVE ENGINEER 

To be responsible to the Assistant 
Director of Telecommunications for (a) 
co- ordination of planning, installation 
and maintenance of all 
telecommunications equipment, (b) 
supervision of Senior Assistant En- 
gineers, (c) expenditure control, (d) 
preparation of annual estimates and 
(e) short term planning for network 
extension. 

Candidates, between 40 -55 years of 

ASSISTANT 
To undertake station maintenance at 
Lobatse for the Department of Posts 
and Telecommunications. 

Candidates, preferably aged between 
30 and 45, must hold the Interme- 
diate City and Guilds Certificate and 
have a minimum of five years' 
relevant experience after training. A 
thorough knowledge of automatic 

age, must possess a recognised 
degree in Telecommunications Engin- 
eering and have at least 5 years' 
professional experience. 

Starting salary up to maximum of 
£4,410 in scale £2,440 to £5,600 
p.a. according to qualifications and 
experience, which includes an 
allowance, normally tax -free, in scale 
£756 to £2,004 p.a. 

ENGINEER 
exchange and subscribers apparatus 
maintenance is necessary and some 
carrier experience would be an 
advantage. 

Starting salary is up to a maximum of 
£3,530 p.a. in the scale £1,530 to 
£3,900 p.a. This includes an 
allowance, normally tax free, of £390 
to £1,752 p.a. according to marital 
status. 

Engagement for both posts is for one tour of 24 -36 months in the first instance. 
Gratuity 25% of total basic salary. Generous leave. Subsidised accommodation. 
Family passages. Children's education allowances and holiday visit passages. 
Interest free car loan of £900 and tax free Appointment Grant of up to £300 
payable in certain circumstances. 

The posts described are partly financed by Britain's programme of aid to the 
developing countries administered by the Ministry of Overseas Development. 

For further particulars you should apply, giving brief details of experience to: 
CROWN AGENTS, M Division, 4 Millbank, London SW1P 3JD, quoting 
reference MK /WF. 

4781 

RADIO OFFICERS 
Do you have PMG I, PMG II, MPT 2 years' operating experience? 

Possession of one of these qualifies you for consideration for a Radio Officer post 
with composite signals organisation. 

On satisfactory completion of a 7 -month specialist training course, successful 
applicants are paid on a scale rising to £3,242 pa; commencing salary according to 
age - 25 years and over £2,383 pa. During training salary also by age, 25 and 
over £1,724 pa with free accommodation. 

The future holds good opportunities for established status, service overseas 
and promotion. 

Training courses commence at intervals throughout the year. Earliest possible 
application advised. 

Applications only from British -born UK residents up to 35 years of age (40 
years if exceptionally well qualified) will be considered. 

Full details from: Recruitment Officer 
Government Communications Headquarters 

Room A/1105, Priors Road, Oakley 
Cheltenham, Glos GL52 5AJ 

Telephone Cheltenham 21491 Ext 2270 92 

Wireless World, August 1975 

Natural Environment 
Research Council 

British 
Antarctic 
Survey 

Expedition requires gra- 
duate or H.N.C. PHYSI- 
CISTS and IONOSPHERIC 
TECHNICIANS for work in 
Antarctica. Applicants 
should be qualified in elec- 
tronics and a working 
knowledge of thermionic 
valves is essential. They 
should be prepared to work 
without supervision and be 
capable of improvisation in 
adverse situations. Success- 
ful applicants will be trained 
before sailing for Antarctica 
in October of November. 
Candidates must be pre- 
pared to commence work 
immediately after selection. 

Applicants must be single, 
aged 22 -30 and physically fit. 

Salary from £2,241 per 
annum depending on quali- 
fications and experience 
with annual increments. 
Low income tax, polar 
clothing and messing free. 

If you are interested in 
seeing a largely unknown, 
remote and fascinating part 
of the world, please write, 
stating full qualifications to: 

The Establishment Officer 
British Antarctic Survey 

2 All Saints Passage 
CAMBRIDGE CB2 3LS 

Tel: Cambridge (0223) 61188 
4782 

MEDICAL RESEARCH COUNCIL 
CYCLOTRON UNIT 

requires 

ELECTRONICS 
TECHNICIAN 

to work in a small group concerned with the 
construction, development and servicing of 
solid state equipment used in the biological 
sections of the Unit. H.N.C. or equivalent 
qualification is a minimum requirement and 
relevant practical experience an advantage. 
Salary in the range £2526 -£3687 (including 
London Weighting) according to age and 
experience. 

Write, giving full details, to The Director 
MRC CYCLOTRON UNIT 

Hammersmith Hospital, Ducane Road 
London, W12 OHS nqi 

71311B§C/ 
e qur res 

Radio Telegraphy 
Operator 

for its Monitoring Service near Reading. Duties 
involve operation of radio receiving apparatus. 
including Radio Teletype terminal equipment 
monitoring of plain language Morse transmissions, 
research listening duties (including schedule 
checking and band scanning), and correcting, 
logging and routeing of incoming material. Essential 
qualifications are: ability to type international 
Morse code in plain language at 25 w.p.m., aural 
or visual recognition of signalling codes used in 
communication systems, operational experience of 
modern receiving equipment and understanding of 
radio propagation and frequency usage. Perfect 
hearing. Candidates will be expected to attend for 
Morse typing and signal recognition test. Salary 
£2,022 p.a x L111 to £2,577 p.a. max plus 
121/2% shift allowance. Write for application form 
to Personnel Officer, BBC, Caversham Park, 
Reading RG4 8TZ, enclosing addressed foolscap 
envelope. (4785) 
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Radio Operators. 
How to see more 

of your wife 
without losing 
sight of the sea. 

Join the 
Post Office 
Maritime Service. 
We have openings for 
Radio Operators at 
several of our 
coastal stations. 

The work 
is just as 

interesting, just 
as rewarding as aboard ship, 
but you get home to see your 
wife and family more often. You 

need a United Kingdom General 
or First Class Certificate in 

Radiocommunications, or an 

equivalent certificate issued by a 

Commonwealth Administration 
or the Irish Republic. 

Starting pay for a man of 
25 or over is £2,905 with 
further annual 

increases 
.after that. 

Though 
. we're 

happy to 

take people 
from 19 up. 

In addition to your basic 
salary, you'll get an average 
allowance of £700 a year for 
shift duties and there are 

opportunities for overtime. 
Other benefits include a 

good pension scheme, sick pay 

and prospects of promotion to 

Senior Management. 
For more information,write 

to: ETE Maritime Radio Services 

Division ( R /B /7), ET 17.1.1.2., 
Room 643, Union House, 
St. Martins -le- Grand, London, 
EC1A lAR 

ca 
Telecommunications 

a63 APPOINTMENTS 

Her 

Majesty's Government 
Communications 

Centre 

(a) 
(b) 
(c) 
(d) 

(f)) 

HANSLOPE PARK, 
MILTON KEYNES MK19 iBH 

has vacancies in the following fields of R & D work: 

VHF /UHF COMMUNICATIONS 
COMMUNICATION FIELD TRIALS 
ACOUSTICS 
MICROWAVES 
GENERAL CIRCUIT DESIGN - ANALOGUE, DIGITAL 
STATISTICS /OPERATIONAL ANALYSIS /SYSTEMS 

ANALYSIS 

Most posts will be at Hanslope Park but some, in particular 
(f), will be in London. Posts in London carry a London allowance of 
£410 per annum in addition to the salaries quoted below. 

Candidates for post (f) should be experienced scientists - 
/engineers who have specialised later in one of the required 
fields. An ability to deal with non -technical people is essential. 

Appointments will be made within the grades of Higher 
Scientific Officer except for (d) and (f) where appointments may 
also be made within the Senior Scientific Officer grade. The 
appointments will be established within Government Service with 
a non- contributory pension scheme. 

Higher Scientific Officer 
Applicants should be under 30 years of age but this 

requirement may be waived if special qualifications or experience 
can be offered. They should have one of the following 
qualifications: 

(a) 
(b) 
(c) 

(d) 

(a) 

(b) 

A degree in a scientific or engineering subject. 
Degree- standard membership of a Professional Institution. 
A Higher National Certificate or Higher National Diploma in a 

scientific or engineering subject. 
A qualification equivalent to (c) above. 

In addition the following relevant experience is required: 

Applicants with 1st or 2nd class honours degrees -- at least 
two years' post -graduate experience. 

Applicants with other qualifications - at least five years' post 
qualifications experience. 

Salary Scale: £3254 - £4454 with entry point dependent 
upon experience beyond the minimum required. 

Senior Scientific Officer 

Applicants should be at least 25 and under 32 years of age, 
although the upper age limit may be waived if experience of 
special value can be offered. 

Applicants should have obtained a 1st or 2nd class honours 
degree and have had a minimum of four years' appropriate 
post -graduate experience. 

Salary Scale: £4185- £5778. Entry will normally be at the 
minimum of the scale but applicants with experience of special 
value may be entered above the minimum. 

Applications, stating the field of work and the grade 
required, should be made to: 

Administration Officer 
HM GOVERNMENT COMMUNICATIONS CENTRE 
Hanslope Park 
Hanslope 
MILTON KEYNES MK19 7BH 

4743 
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Senior 
Technical Officer 
There is a vacancy for a Senior Technical Officer in the 
Telecommunications Maintenance Section of British Airways Group 
Management Services. He reports to the Superintendent of 
Telecommunications Maintenance and is responsible for the 
organisation of a staff of 20. This team provides a full maintenance 
service for a wide range of equipment including data -systems, CCTV, 
CRT display devices, also audio and general telecommunications 
systems. His responsibilities include the provision of technical 
training for staff, the development of specialised test equipment and 
the maintenance of repair standards. He has frequent liaison with 
other engineering sections and the user departments. 
Applicants should have at least 5 years' experience in the repair or 
design and development of Telecommunications equipment, with 
responsibility for the control of staff. He should be qualified to at least 
HNC or an equivalent level in an electronics or telecommunications 
subject, and a higher standard would be an advantage. 
The post is based at Heathrow Airport and carries a starting salary of 
£3,841 including London Weighting. Other benefits include an 
excellent contributory pension scheme, a first class sports and social 
club and opportunities for concessional holiday air travel worldwide. 
Applications, including details of age and experience, quoting 
reference 480 /WW /MA, should be addressed to: 

Manager, Selection Services, British Airways, P.O. Box 10 
Heathrow Airport, London, Hounslow, TW6 2JA 

British 
airways 

waltham forest 
college 
RADIO & TELEVISION TECHNICIAN 
Salary Scale T.3 £2,736 to £3,030 p.a. inclusive of London 
Weighting 
To be responsible for servicing, maintenance and repairs to colour and monochrome 
television receivers, radios, closed circuit television, and electronic test equipment. 
You will be required to prepare laboratory and workshop apparatus for class use. and to 
construct and test prototype equipment. Candidates should hold the City & Guilds 
Radio and Television Servicing Certificate and have appropriate experience. You will be required to order equipment and stores, and maintain stock control. Ability to instruct 
in operation of equipment would be an advantage. Housing accommodation is 
available in approved cases. 
Application forms from the Personnel Officer, Town Hall, Forest Road, London E 17 4JF 
(Tel: 01 -527 5544, ext. 332). 
Closing date: 28th July, 1975. Ref: 0.056. (47921 
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Natural Environment 
Research Council 

British 
Antarctic 
Survey 

WIRELESS OPERATOR 
MECHANICS required for 
expedition to spend approx- 
imately 30 months in An- 
tarctica. 

Applicants must be single 
and aged 22 -30 and should 
have experience of main- 
taining and operating SSB 
transmitters and receivers. 
Teleprinter experience 
desirable. 

Salary from £2,060 per 
annum depending on 
qualifications and exper- 
ience. Low income tax, polar 
clothing and messing free. 

If you are interested in 
seeing a largely unknown, 
remote and fascinating part 
of the world, please write to: 
The Establishment Officer 
British Antarctic Survey 

2 All Saints Passage 
CAMBRIDGE CB2 3LS 

Tel: Cambridge (0223) 61188 
4783 

Top Recording Studio 
requires 

EXPERIENCED 
MAINTENANCE 

ENGINEER 
Please reply in writing to 

Miss L. Packham 
8 -10 Basing Street, London, 

W 1 1 (4,94 

UNIVERSITY OF 
SURREY 

Salary Scale: Technician 4 
£2247 -£2628 p.a. 

Applications are invited for the position 
of 

TECHNICIAN 
in the Electronics Workshop of the 
Physics Department. The successful 
candidate will work with a small team, 
under the general direction of a Chief 
Technician, who are involved with the 
design, construction, modification and 
servicing of a wide range of electronic 
equipment. 

Several years' relevant experience 
together with a minimum qualification 
of ONC or equivalent will be necessary. 

Application forms available from the 
Assistant Secretary (Personnel), Univer- 
sity of Surrey, Guildford, Surrey GU2 
5XH. 

(4784) 
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AGENT REQUIRED 

U.K. Company invites applications from interested parties 
for the Australian Agency for a wide range of Mobile and 
Static Telescopic Lattice Towers, manufactured in the U.K. 

Substantial markets have been developed in major 
countries of the world and the potential for the Australian 
Continent is regarded as unlimited in the fields of Radio 
Communications and Flood Lighting. 

It would be most desirable that the proposed agency be 
negotiated with the principal of an existing business with 
established connections (by virtue of existing selling 
agencies of other products) within either or both of the 
fields of Commercial /Amateur Radio /Contractors Plant. 

An open area of approx. 2,000 square feet would be 
required to unload containers and store tower sections. 
Longest piece 7 metres, heaviest piece 180 kgs. 

See this journal for Product Advert. 

Please write, giving full relevant history and interest in 
proposal to: 

STRUMECH ENGINEERING LTD. 
Portland House, Coppice Side, Brownhills 

Walsall, WS8 7EX 

England 

,419.'31 
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Telecomms 
Engineer- 
technicians 
Careers abroad with IAL 
We handle contracts for many of the world's 
developing countries. In general, it involves 
maintenance of telecommunications systems which 
are vital to those countries development. 

So the men we send to work on those contracts 
must be good - qualified to ONC or HNC standard 
and experienced enough in the following areas to 
handle responsibility with confidence. 

Radio Communications 
VHF and UHF, ground -to -air R/T and HF equipment 
using SSB, ISB, FSK techniques. 

Airfield Navaids 
ILS, CRDF, VOR, DME, NDB, and ATC tower 
equipment. 

Marine Electronics 
radar, R /T, ship TV, autopilot gyro and navigational 
equipment. 
Salaries are high by UK standards - up to around 
£4,500. And with free accommodation and no local 
income tax, anyone working for us abroad keeps 
what he earns. 
Find out more about these world -wide opportunities 
with IAL by writing to or phoning John Nisbet, 
Technical Recruitment Officer, International Aeradio 
Limited, Aeradio House, Hayes Road, Southall, 
Middlesex. Tel. 01 -571 0678. 

4793 

PIONEER® 
Due to the enormous growth in sales of this top quality 
product we require 

AUDIO 
SERVICE ENGINEERS 

to work in our recently extended service area. 

Applicants must be in possession of a high standard of 
knowledge in sophisticated Hi -Fi products and be capable 
of complimenting the work of an enthusiastic experienced 
team of audio engineers. 

We are offering: - 
A generous 

experience. 
A basic 371/2 hour week with opportunity of overtime 
Luncheon vouchers. 
Three weeks' holiday 
Generous staff purchase scheme 
First rate congenial working conditions 

Please apply to Service Manager, Shriro (U.K.) Limited 
Shriro House, The Ridgeway, Iver, Bucks. Telephone: Iver 
(0753) 652222. 

salary based on qualifications and 

(452 

QUANTEL LIMITED 

An expanding Electronics Company 
specialising in the 

APPLICATION OF DIGITAL TECHNIQUES TO 

TELEVISION 
requires 

JUNIOR DEVELOPMENT 
ENGINEERS 

Graduates in Electrical Engineering or Electronics 
with an interest in the design of professional 
television equipment using both Analogue and Digital 
Circuit techniques are required to support the present 

programme of work. 
Quantel is the only British Company delivering digital 
television systems. Broadcast quality digital timebase 
correctors from the Quantel range are currently in use 

throughout the world with helical scan video tape 
recorders. 

The company provides first -class opportunities for 
career development in modern, well- equipped 

laboratories situated in the centre of Newbury. 

Please apply in writing to: The Personnel Officer 
Quantel Limited 
18 West Mills 

NEWBURY, Berkshire 
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Ferranti in Edinburgh are noted as pioneers and 
producers of sophisticated avionic systems. 
Understandably, such equipment demands high quality 
publications. And this is where you as an engineer come in. 

Many of our technical authors are engineers who once 
thought of themselves simply as engineers. Now they are 
finding job satisfaction in technical authorship. 

As an author in our Product Support Department you 
maintain continuous contact with engineering throughout 
the life of the equipment from early design stages 
onwards. What's more, you will be very much part of the 
engineering team and this is a far cry from the desk 
bound environment which the job title can sometimes 
imply. 

To help you in your move to Edinburgh we will pay 
realistic relocation expenses and the Scottish Special 
Housing Association will give priority to incoming 
workers. 

If you have an electronic engineering background, with 
a minimum qualification of ONC, or equivalent 
experience gained in industry or the Services, get in touch 
with us. 

Write or telephone for 
kn application form to: 

FERI2ANTI 

Edward Atkinson Staff Appointments Officer 
Ferranti Ltd., Ferry Road, Edinburgh. 
Tel: 031 -332 2411 Ext. 172 (4820 

INTERVIEWS WILL BE HELD IN 
LONDON, MANCHESTER, AND EDINBURGH 

CROWN AL'iBJTS 

Crown 
Agents 

SWAZI LAN D 

COMMUNICATIONS 
OFFICERS 

The Royal Swaziland Police Force 
require Senior Technical Officers to 
undertake either a) Field - 

Maintenance or b) Installation and 
commissioning of the Police 
communications equipment and to 
control the apprentice workshops, 
the technical stores and the second 
line servicing. 

Both posts include on- the -job 
training of small groups of technician 
trainees. 
Candidates, preferably under 30 
years of age MUST have had 
relevant apprenticeship or Armed 
Services Training as an 
electronic /radio technician with 
several years subsequent experience 
with VHF /UHF systems including 
transmitters and associated 
equipment to third line service 
standard. 

Salary in the scale £3,300 to 
£4,410 p.a. which includes an 
alowance, normally tax free, of 
£1,068 or £1,884 according to 
marital status. A gratuity of 25% 
basic salary is payable. 
Other benefits include free passages, 
government housing at moderate 
rental, children's holiday visit 
passages. An interest -free car loan of 
£900 and an appointment grant of 
£300 may be payable. 
The post described is partly financed 
by Britain's programme of aid to the 
developing countries administered by 
the Ministry of Overseas 
Development. 
For further particulars you should 
apply, giving brief details of 
experience to 
CROWN AGENTS, M Division, 4 
Millbank, London SWIP 3JD, 
quoting reference MK / W F. 

(4819 

PRODUCTION ENGINEER 
For responsible work on small batch 
production and testing of electronic 
instruments. HNC or equivalent qualifications 
preferred with experience of electronic 
equipment manufacturing and testing methods. 

TEST ENGINEER 
To assist the manager of a department which 
manufacture, tests, and services a range of 
important recorders. Experience of electronics 
and electro- mechanical instruments essential. 
We offer an attractive salary related to 
qualifications and experience. Sickness 
benefits, profit sharing scheme and pension 
scheme. Three weeks' annual holiday 
increasing with employment time 
Apply to 
Mr. R. Johnston (Production Engineer) 
Mr. D. W. Saunders (Test Engineer) 
Environmental Equipments Limited 
Eastheath Avenue, Wokingham, RG11 
2PP, Berks. Tel. Wokingham 784922 148241 

ELECTRONIC ENGINEERS 
Applications are always invited from 
Engineers with a background of test and 
R and D. Bias to Avionics useful. 

Technical Reserves 
362 Euston Road 
London, NW1 
Tel: 388 1609 

TECHNICIAN TRAINEES 
Intelligent practical young school leavers 
offered opportunities to train ultimately as 
Public address and sound recording 
Engineers, Day release scheme, must be 
of smart appearance and live with parents 
in Central London area Write or telephone 
for interview to:- 

Mr. G. Hansen 
Griffiths Hansen (Recordings) Ltd. 

12 Balderton Street, London W 1 Y 1TF 
Tel. 01 -499 1231 14832 
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THE UNIVERSITY OF HULL 

GRADE 6 TECHNICIAN 

Applications are invited for the post of 
Videotape /Telecine Engineer in the Audio 
Visual Centre. Principal duties comprise the 
operation (including electronic editing) and 
full maintenance of a range of VTR machines 
(mostly 1" Ampex). The post is an exacting 
and responsible one in a well equipped unit 
working in EN to broadcast standards. The 
ideal candidate will have relevant HNC or 
City & Guilds qualifications, together with 
operational experience in either broadcast or 
high standard closed circuit television. 

Starting salary (Grade 6) £2,844, rising to 
£3,450. Applications, giving the names of 
two referees to the Technical Staff Officer, 
University of Hull (from whom further details 
may be obtained) by 31st July, 1975, 
quoting Ref. AV/1/2. 

(479t) 

MANAGING 
ENGINEER 
TELEVISION & 

RADIO /SERVICING 

This new post demands a candidate with extensive 
practical knowledge of domestic television 
receivers, radio, audio and allied equipment. He 
must be qualified to HNC or equivalent standard and 
have the ability to successfully and efficiently 
operate a newly commissioned workshop. 

* Salary negotiable 

* Attractive conditions of service and pension 
fund 

* Vehicle provided 

Applications in the strictest confidence with full 
details of career to date to be received by 11th 
August, 1975. 

Personnel Officer, Greater Peterborough Regional 
Co- operative Society Ltd., Park Road, Peterbor- 
ough, PE1 2TA. 

UNIVERSITY OF STRATHCLYDE 
DEPARTMENT OF PSYCHOLOGY 

ELECTRON ICS 
TECHNICIAN 

Grade 5 

Applications are invited for the above post 
from suitably qualified and experienced 
candidates. The work is in general varied and 
of a non -routine nature and involves the 
operation, maintenance and construction of a 
wide range of electronic equipment for 
laboratory classes and research projects. The 
successful applicant will be responsible for 
the organisation and setting up of equipment 
for under graduate laboratory classes and the 
servicing of such equipment. 

Salary Scale: £2,439- £2,895 per annum, 
with placing according to qualifications and 
experience. Holiday arrangements for 1975 
will be honoured. 

Applications in writing, quoting reference 
P.30, should be made to The Personnel 
Officer, University of Strathclyde, Royal 
College Building, 204 George Street, 
Glasgow, G1 1 XW. 

(4805) 
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HOME OFFICE 

APPOINTMENTS 

Senior 
Telecommunications 
Engineers (up to £6340) 

... to be responsible for the planning, provision and maintenance 
of telecommunication installations for police, fire, prison and other 
services. These range from mobile communication with police cars and 
officers on beat duty to large and sophisticated control and information 
rooms requiring message- switching and computer- access facilities. 
Increasing use is being made of information -handling by digital data. 

Current vacancies are in the Forward Planning and Research 
Section, Central London, ensuring that maximum benefit is obtained 
from technical advances; Engineering Section, Central London, 
responsible for planning specific operational schemes; and the Central 
Communication Establishment, Harrow, Middx, which provides 
laboratory and engineering support to the Directorate of Telecom- 
munications as a whole. 

Candidates must have an appropriate degree or equivalent 
qualification, and will normally be expected to be chartered engineers 
with several years' relevant professional experience. 

Starting salary (Central London) £5130 to £6340 according to 
qualifications and experience; £1 50 less at Harrow. Non -contributory 
pension scheme. Prospects of promotion. 

For further details and an application form (to be returned by 11 
August 1975) write to Civil Service Commission, Alencon Link, 
Basingstoke, Hants, RG21 1JB, or telephone Basingstoke (0256) 
68551 (answering service operates outside office hours) or London 
01 -839 1992 (24 -hour answering service). Please quote ref: T(Q)85. 

4798 

The Audiology Unit 
Royal Berkshire Hospital, Reading 

"Hearing Aid Evaluation and 
Usage" 

A RESEARCH ENGINEER (SCIENTIFIC OFFICER) qualified in electronics, 
electro- acoustics or applied physics is required for the above two year 
project (with the possibility of collaboration with Reading University and 
perhaps the opportunity of higher degree studies). 
Salary (Scientific Officer scale) £1,689 -1_2,998 depending on qualifica- 
tions plus threshold, under review. 
Applications naming two referees to The Unit Administrator, Royal 
Berkshire Hospital, Reading RG1 5AN. 
Further details from Dr. R. J. Bench, The Audiology Unit, Royal Berkshire 
Hospital, Tel. Reading 851 1 1 , Ext. 541 / 308. 

(4804 

ARTICLES FOR SALE 

Hair 
Transplant 

For free brochure, clip 
this ad. and send to: 

Room 6 
HAIR TRANSPLANT 

INTERNATIONAL 
502 Eccleshall Road, Sheffield 

14224 

PM ELECTRONIC 
SERVICES 

CRYSTALS FOR PROFESSIONAL 
AND AMATEUR USE 
`Ne can supply crystals to most commercial 
specifications, with an express service for that 
urgent order. For the amateur we carry a large stock 
of the more popular frequencies, backed by a quick 
service for those ..Specials' 
Please send SAE for details or telephone between 
4.307 p m and ask for Mr Norcliffe 

7A ARROWE PARK ROAD, WIRRALL 
MERSEYSIDE L49 OUB 

Tel. 051 -677 8918 (until 7 p.m.) 
(58 
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Service Engineer 
to work 

on 

Professional Audio 
Equipment 

For our London based Service Department (Near 
Marylebone Station) to maintain a range of 
Professional audio equipment (Nagra, Sennheiser, 
etc.). 

An attractive salary and four weeks' holiday will be 
offered to the right man. Interviews -to be carried out 
in London. 

Please apply in writing marked confidential to: 

The Managing Director 
Hayden Laboratories Limited 

Hayden House 
17 Chesham Road 

Amersham 
BUCKS. 

148311 

APPOINTMENTS a68 

AMPEX 
requires following personnel to meet its expanding 
worldwide operations. 

A) Television Systems Management 
B) Television Systems Engineers 
C) VTR + Colour Camera Training Instructors 
D) VTR + Colour Camera Service Engineers 
E) Television Sales Personnel 
F) Colour Camera Support Engineer 

Some of the positions are located overseas all would 
involve international travel. 

Good salary - Prospects - Pension. 

Please send resume including experience, past achieve- 
ments and qualifications to: 

Personnel Officer 
AMPEX INTERNATIONAL 

72 Berkeley Avenue 
Reading, Berks. 

Telephone: Reading (0734) 55341 

Hayden Laboratories Ltd 

Wireless World, August 1975 

TWO 
SERVICE 

ENGINEERS 
required for 

TANDBERG 
(UK) LTD 

The subsidiary of Nor manufacture of 
top quality Hl Fl. The successful 
candidate will receive a salary up to 
£2500 P.A. Working a five -day week 
and based at our Haringay London 
office at Haringay. Experience essen- 
tial. 

Please apply in writing to:- 
TANDBERG (UK) LTD. 

167 Hermitage Road 

London N4 1 LZ 

ARTICLES FOR SALE 

Economise on Semiconductors 
All prices include new rate VAT 

* Low Price CMOS * Low price DIL sockets 

Regulators * Lower Price 741 C * Plastic 3 terminal 

TB. Mixed Prices I+ 10+ 25+ 
1+ 10+ 25+ 7400 B 17 16 

709C Op Amp + data 8 pin DIL 37 35 33 7482 B 17 16 
723C Regulator + data 14 pin OIL 70 68 64 7403 8 17 16 
741C Op Amp + data B pin OIL 26 25 24 7404 9 18 17 
748C Op Amp + data 8 pin OIL 43 41 39 7405 9 18 17 
NE555 Timer + date 8 pin OIL 65 62 59 7410 9 17 16 
CA3046 Array 14 pin DIL 84 81 77 7413 36 34 33 
7D61405 Reg. 5V 650m6 95 90 85 7420 18 17 16 
T041412 Reg. 12V 500mA 95 90 85 7430 18 17 16 
TDA1415 Reg. I5V 450m6 95 90 85 7442 77 73 70 
BC107. 108. 109 II 10.5 IO 7447 99 94 89 
8C182. 164 12 11.5 It 7473 42 40 38 
BC212. 214 13 12.5 12 7474 38 36 34 
HP LED 'i" 20 19 18 7476 42 40 38 
HP LED 0.2" 21 20 19 7486 33 31 29 
OIL Sockets 8 pin 12 11 10 7490 60 57 54 
law Profile 14 pin 13 12 11 1492 60 57 54 

16 pin 14 13 12 7493 60 57 54 
74121 48 45 44 

CMOS Mbred Prices 
4000 24 22 
4001 24 22 
4002 24 22 

801080 13 132138C- 111914 5 4007 24 22 
BCI77 21 363.15V 12 1X4001 5 4011 24 22 
801113 21 2113102 13 104002 6 4012 24 22 
8044 27 263704 13 1114004 7 4013 66 60 
11F244B 30 2113108 II 164148 5 4015 175 158 
8FY51 19 263055 55 4023 24 22 

4025 24 22 
4027 97 87 
4130 72 65 

AY- 5.1224 Digital Clock TC. 12 or 24 hr., 7 segment or BCD outputs. drives LEO. Minitron displays. Simple 
interlacing. 16 pin OIL. IC + data + circuits E4.90. 
If5082.7140 0.3" digits E2.00. IC + 4 0.3" dlglls £12.30. IC + 4 0.3" digits + transistors + transformer 
El 4.30. 
TBAOIOAS 7W Audio Amp wfh thermal protection + data + circuit E1.25 
TCA94O IOW Audio Amp with thermal protection + current limit + circuit E2.40 
T10100 Radio IC + IF tiller + circuit E1.80 
Carbob film resistors. high stability 'kW 5%, E12 Values 10 -2M2 Im 2p ea.. 10 11p. 100 95p. 
By return service. Prices include 25% VAT. POP 10p IUKI. overseas al cost. All items sew. Ti. Motorola. MuRard, St.. 
elC. SAE lists. enquiries. Schools. Colleges. etc. supplied. 

SILICON SEMICONDUCTOR SERVICES 
41 Dunstable Road, Caddington, Luton LU1 4AL 40 
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Avery -Hardoll 
Manufacturers of Meter Pumps 
for Petrol and Fuelling Equipment 
for Aircraft, require a 

TECHNICAL 

SERVICE 

ENGINEER 
resident in West Yorkshire, who 
has reached ONC in electrics or 
electronics and preferably has 

'had experience in electro -mech- 
anical servicing. 

The duties are concerned with 
the commissioning, diagnosis of 
faults, and rectification of elec- 
tronic equipment associated with 
liquid flow measuring devices, 
mainly on readout and control. 
Permanent staff position with a 
Company car, four weeks' holi- 
day after one year of service, 
contributory pension scheme, 
etc. 

member Of me 
n.a,y coup 

Please write with 
brief details of 
experience to date 
to: 
Personnel' 
Manager 
Avery -Hardoll Ltd. 
Downley Road 
Havant, 
Hants P09 2NW 

.1r,ß6 

SITUATIONS VACANT 

CCTV and Audio Visual Aids Technician (Grade 
5) with special responsibility for Television 
Studio and equipment. At least 6 years' experi- 
ence in electronics. TV Studio experience desir- 
able. HNC, HND, Advanced City & 'Guilds or 
equivalent. Some evening work. Salary 12,850- 
E3,306 (incl. London Weighting). For more 
details apply to the Vice Principal, Morley 
College, 61 Westminster Bridge Road. London 
SEI 7HT. (4815 

WIDELY experienced quail- uals,fied comma. equip- 
ment, radio, television engineer requires PT/ 
Eve /Weekend job, business. etc. Mid. East 
exp. London area. Box No. WW 4825. 

ARTICLES WANTED 

WANTED, all types of communications receiv- 
ers and test equipment. Details to R. T. & I. 
Electronics, Ltd., Ashville Old Hall, Ashville 
Rd., London, E.11. Ley 4986. (63 

SURPLUS COMPONENTS, Equipment and Com- 
puter panels wanted for cash. Ring Southam,p 
ton 772501. (4748 

WANTED surplus capacitors, resistors and tran- 
sistors in bulk for cash. - Electronic Mail - 
order Ltd., Ramsbottom, Bury, Lanes. Tel (STD 
70682) 3036. (4751 

SURPLUS COMPONENTS, Equipment and Com- 
puter panels wanted for cash. Ring Southamp- 
ton 722501. (4790 

WANTED type 64S1 co- Planer THODE by 
General Radio. Marshall 11 Avalanche Road. 
Portland, Dorset. (4788 

NEW GRAM AND SOUND EQUIPMENT 

GLASGOW. Hi Fi, Cassette Decks. Tape Record- 
ers, Video Equipment, always available we 
buy, sell and exchange for Hi Fi sets and 
photographic equipment. VICTOR MORRIS 
Audio Visual Ltd, 340 Argyle Street, Glasgow. 
Gl, 8/10 Glassford Street, Glasgow, G2, 31 
Sauchiehall Street, Tele: 041 -221 8958. (11 

a69 APPOINTMENTS 

There is scope, 
variety and 
responsibility as a 

Radio 
Technician 
Join the National Air Traffic Services of the Civil 
Aviation Authority as a Radio Techician and you 
have the prospect of a steadily developing career in 
a demanding and ever expanding field. 

ENTRANCE QUALIFICATIONS: 
You should be 19 or over, with at least one year's 
practical experience in telecommunications. 
Preference will be given to those having ONC or 
qualifications in Telecommunications. 

Once appointed and trained, you will be doing 
varied and vital work on some of the world's most 
advanced equipment including computers, radar 
and data extraction, automatic landing systems, 
communications and closed circuit television. 

There are N.A.T.S. locations throughout the U.K. 
but vacancies exist principally in the south. 

Salaries c. £2,375 (at 19) to £3,094 (at 25 or 
over); scale maximum £3,606. Some posts attroct 
shift-duty payments. Promotion prospects are 
excellent and ample opportunity and assistance is 
given to study for higher qualifications. 

r 
Mr. R. F. Simons 
National Air Traffic Services 
STE (Recruitment), Bletchley Park 
Bletchley, Milton Keynes, Bucks. 
Please send me application form for entry 
as Radio Technician. 

Name 

Address 

.(WW) L 

1111111111AR3 
National Air Traffic Services (4836) 

GLASGOW COLLEGE OF TECHNOLOGY 

PART -TIME B.Sc. DEGREE (C.N.A.A.) 
IN 

ELECTRICAL ENGINEERING 
with choices in Power or Electronic subjects 

Holders of a good HNC or HND in Electrical /Electronic Engineering or related 
disciplines may be eligible to enter the above course commencing 18th August, 1975. 
If you are interested in the above course, write or telephone now for application form 
and further details to: 
The Academic Registrar, Glasgow College of Technology, North Hanover Place, 
Glasgow, G4 OBA. (Telephone: 041 -332 7090). 

(4765) 
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CLASSIFIED a70 

ARTICLES FOR SALE 

Wireless World, August 1975 

COMBINED 
PRECISION 

COMPONENTS 
(PRESTON) LTD 

194 -200 North Rd, 
Preston PR1 1 yP 

Tel; 55034 
Telex;677122. 

TOSHIBA VALVES 

Typa Prie. Ip) 

137802 
ECC82 
Ef80 
EF183 
EF184 
EH90 
PC900 
PCC89 
PCC189 
PCF80 
PCF86 
PCF801 
PCF802 
PCL82 
PCL84 
PCL85 
PCL86 
PFL200 
PL36 
PL84 
PL504 
PL508 
PL519 

30.0 
28.0 
29.5 
34 5 

34.5 
35.5 
24.5 
40.0 
41.0 
31.5 
39.0 
42.0 
40.0 
39.0 
39.0 
44.5 
41.0 
59.6 
66.6 
26.0 
64.6 
97.0 

£1.60 
PY88 36.6 
PY800 33.0 
PY500A 96.0 

SEMICONDUCTORS 
Price 

Type Each (p) 
AC127 17 
AC128 13 
AC141K 25 
AC142K 26 
AC151 20 
AC154 18 
AC155 18 
AC156 20 
AC176 22 
AC187 19 
AC187K 24 
AC188 17 
AC188K 29 
AD142 46 

Prece 
Type Each (p) 

A0149 
AD161 
AD162 
AF114 
AF115 
AF118 
AF117 
AF118 
AF139 
AF178 
AF180 
AF181 
AF239 
AF240 
BC107 
BC108 
BC109 
8C109C 
BC113 
BC116A 
86117 
BC1258 
BC132 
BC135 
BC137 
BC138 
BC142 
BC143 
BC147 
8C147,6 
BC148 
BC149 
BC153 
BC/54 
BC157 
8C158 
BC159 
B C173 
BC178B 
B C182L 
B C183L 
BC187 
BC214L 
BC328 
BC337 

Price 
Type Each (p) 
BD124 76 
80131 46 

38 80132 
24 B0160 
21 BD235 
22 130237 
19 80%32 
50 8E115 
35 BF160 
45 6E167 
45 8F173 
45 13E178 
40 13E179 
50 8E180 
11 Bf181 
10 8E184 
14 8F185 
14 8E194 
13 8E195 
19 8E196 
14 8E197 
15 BEM 
25 8E200 
15 13E218 
19 BF224 
26 13E258 
23 13E336 
25 8E337 
11 8E355 
11 BfX86 
10 8E750 
10 BF752 
15 BS752 
15 81106 
14 BU105/02 
10 BU108 
11 80208 
16 E1222 
20 MJE340 
12 0071 
12 0072 
25 R2008B 
15 920108 
28 RCA16334 
19 RCA16335 

39 
£1.39 

49 
52 

£2.40 
20 
15 
20 
20 
35 
40 

10 
12 
23 
25 
30 
23 
34 
28 
36 
54 
28 
18 
20 
36 

£1.20 
£1.96 
[2.10 
[2.116 

30 
46 
15 
18 

[2.00 
E2.00 

80 
80 

DIODES 
Type Each (p) 
8A115 7 
BA145 14 
BA148 19 
5A154/201 11 
87126 11 
137127 12 
87199 27 
137206 21 
81238 26 
0A90 6 

0A202 7.6 
IN60 / /OA91 5 

NEW TOSHIBA TUBES 
19' Á49/191X £49.65 

INTEGRATED 
CIRCUITS price 
Type Each 
TAA550 49p 
TAA700 C2.95 
T8A120AS E1.00 
T8A1205Q [1.00 
TBA4800' [1.40 
TBA5200 [2.35 
TBA530Q [1.75 
TBA5400 £1.75 
TBA56000 E2.40 
TBA800 E1.50 
TBA9200 [2.90 
TBA9900 £2.90 
TCA2700 £2.90 

20' 5100.1822 £50.75 ETTR6016 £2.00 
22' A56/120X C54.26 SN76013ND [1.50 
EHT MULTIPLIERS MONOCHROME (BRC) 

Price Each 
2HD 950MK1, 960 £1.10 
210 950MK2. 1400 Cl 85 
2DAK 1500 (17" 5 19 ") El. 86 
2TAK 1500 (23" 61241 C2.00 

ENT MULTIPLIERS - COLOUR 
MAO ITT CVCI. 2 5 3 

ITN GEC /Soball 
11TAZ GEC 2110 
11TAM Philips G8 
11TBD Philips 550 
3TCW Pye 691/693 
1TH Decca 30 Series 
11 TAO Decca 'Bradlord 
3TCU Thorn 3000/3500 
11 HAA Thorn 8000 
11 HAB Thorn 8500 

C450 
E4 50 
C4 85 
£4.50 
[4.50 
[3.50 
£4.50 
E4.50 
E5.00 
C1.90 
[4.25 

PRICES SUBJECT TO 25% V.A.T. 
All goods subject to settlement 
discount of 5% 7 days and 2% 
monthly. 
No postage charges or minimum 
order values. 
Write or phone fer full details now. 

BUDGET MINI AUDIO MIXERS 
With Professional Facilities 

Slider Faders * Tone Controls * Monitoring * 
VU Meter 

Mono or Stereo * Ready to use or kits 

Details Ref. WW 

PARTRIDGE ELECTRONICS 
21 -25 Hart Road, Benfleet, Essex 

/r 

t 

zerogg 
Build a mixer to your own 
spec. using our easy to wire 

AUDIO MODULES 
For full details contact Richard Brown 

at Zero 88, 115 Hatfield Road. 
St. Albans, Herts. ALI 4JS Tel. 63727 

MICRO 
ELECTRONIC 
TRANSMITTER 
Receive on a 

VHF RADIO 
The smallest Transmitter 
available in the UK. 
Only 2" X 11 ". Can pick up and transmit 
minute sounds and voices. Range 500 
yards plus. Can be worn round the neck, 
held in the hand, or operated in a drawer. 
Works almost anywhere, uses PP3 
battery (very long life). Completely self - 
contained, transistorised printed circuit. 
Used the world over. Fully guaranteed. 
Latest model now dispatched. 
Transmitter £15.50 
If required, Pocket Radio for 

receiving transmissions £ja 33 
P. & P. 45p. MAIL ORDER AND COD Welcom 
Mulhall Electronics, (WW) 
Ardglass, Co. Down, UK. BT30 7SF. 
Tel: 039- 684461. (4731) 

COLOUR. UHF and TV SPARES. Colour and 
UHF lists available on request. New cross 
hatch kit And Sync and UHF Modulator units 
aerial in -put type £11 p &p 45p. CRT reactivator 
kit for colour and mono £16.80 p&p 60p. Signal 
strength meter kit £18.00. P/P 45p. 825 TV. If 
unit, suitable for Ht -Fi amp or tape recording, 
£8.75 P/P 35p, Bush CTV 25. New conver- 
gence panels plus yoke and blue lat., £3.85, 
P/P 40p. New Philips single standard conver- 
gence panels complete, incl. 18 controls, coils. 
P.B. switches, leads £3.75, P/P 50p. New Colour 
Scan Coils, Mullard or Plessey plus conver- 
gence yoke and blue lateral, £9.20, P/P 55p. 
Mullard AT 1023/05 Convergence Yoke £2.30 pip 
50p. Mullard or Plessey Blue Laterals, P/P 
20p. BRC 3000 type Scan Coils, 82.00 P/P 40p. 
Delay Lines DUE, £3.50, DLIE, DLI, £1.00, P/P 
35p. Lum Delay Lines Sap, P/P 15p. EHT 
Colour Quadrupler for Bush Murphy CTV 25 
111/174 series, £7.50. P/P 60p E RT. Colour 
Tripler ITT TH25/'1TH suitable most sets, £2.00 
P/P 35p, GEC 2040 colour tripler £1.75 P/P 35p. 
Colour surplus /salvaged Phillips G8 panels 
part complete; Decoder, £2.50, IF incl. 5 
modules, £2.25. T. Base, £1.00, P/P 25p. CRT 
base, 75p, P/P 15p. GEC 2040 panels, for 
spares Decoder £3.50, Time Basepp £1.00 P/P 

TUNERS. UHFeELC 
bases 

1043aNEW, £4 ®20. ELC1043/ 
03 £5.00. ELC1042 (VHF) £5.50, Salvaged VHF 
and UHF Varioap tuners, £1.40, P/P 25p. UHF 
TUNERS NEW, Transistorised. Incl. slow 
motion drive, £3.80. 4 position and 8 pos. 
push- button transistorised £4.20. P/P 45p. 
Philips, Bush, Decca, Integrated UHF /VHF 
transd tuners £4.50 P/P 60p Murphy 600 /700ser- 
ies corn. UHF conversion kits incl. tuner, drive 
assy, 625 IF amplifier, 7 valves, acces., housed 
in cabinet plinth assembly, £5.50 P/P 65p. 
THORN 8E0 Dual standard time base panel, 
50p, P/P 50p. PHILIPS 625 IF aenplifler panel 
Incl. cet., 50p P/P 45p. VHF turret tuners 
ATM') Incl. valves for K.B. Feaihertight, 
Philips 19TG170, GEC 2010, etc., £2.50. PYE 
miniature incremental for 110 to 830, Pam 
and Invicta, f1.00. A.B. miniature with UHF 
injection suitable K.B. Baird, Ferguson, 75p. 
New fireball tuners Ferguson, HMV, Marconi, 
£1.00 P/P all tuners 50p. Mullard 110° mono 
scan coils, new suitable all standard Phillips. 
Stella, Pye, Ekco, Ferranti, Invicta, £2.00, P/P 
35p. Large selection LOPTs, FOPTS available 
for most popular makes. 200 +200 +100 MFD 
350v Electrolytic, £1.00 P/P 20p. MANOR 
SUPPLIES 172 WEST END LANE, LONDON, 
N.W.8. Shop premises, callers welcome. (No. 
28, 59, 159 Buses or W. Hampstead Bakerloo 
and Brit. Rail). MAIL ORDER: 64 GOLDEdtS 
MANOR DRIVE, LONDON. N.W.11. Tel. 01 -794 
8751. VAT PLEASE ADD 25% TO ALL PRICES. 

CRYSTALS 
Fast delivery of prototypes and production runs. 

INCLUDING: 
Statek LF crystals in TO5 package 
Buckman LF, clock and mobile radio crystals 
Astro Filter crystals 
Jan General purpose crystals 

Interface Quartz Devices Limited 
29 Market Street, Crewkeme, Somerset 

Tel. (046031) 2578. Telex: 46283 (57 

IBM lGolfball Typewriter with input /output, 
£140. ITEL automatic paper tape Golfball type- 
writers NEW from £880, ex -demo from £450. 
All with guarantee, etc. Model 2000 FLEXO- 
WRITER c/w desk, etc., £375. Model 1 Flexo- 
writers from £50. MDS 1320 LINE PRINTER, AS 
NEW, £1,200. SINiGER Model 1150 printing cal- 
culator, £28. EMI Audio Echo Units (rotating 
drum type), £55. S -Band Travelling Wave Tube 
Amp.. £45. Solartron CD 1440 Double Beam 
Scope, £120, Elliott keyboard Tape Punch, £19. 
Various professional tape recorders available. 
COMPUTER APPRECIATION, Godstone 3106. 
Otford 3256. (Callers by telephone appointment 
only. please). (4812 

SURPLUS TEST EQUIPMENT AND RADIO 
AMATUER !GEAR. Bench power suppliers 200/ 
400 v. Precision millivolt meters, chart recor- 
ders, Vanguard, Cambrides, etc., etc., precision 
stanards room equipment. B &H COMPONENT 
LTD. Dept WW, 61, Cheddington Road, Pipstone, 
Nr. Leighton Buzzard, Beds, LU7 9AQ. Tel. 
Cheddington (0296) 668446. (49 

PAL COLOUR BAR GENERATOR FP684R £120. 
Telequipment D54 oscilloscope £160. Both as 
new. - D. J, Densham, Lowerfield, Lapford. 
Crediton, Devon. Lapford 241. (4833 

ENAMELLED COPPER WIRE 
S.W.G. 1/b Reel %lb Reel 
10-14 £2.05 £1.15 
15-19 £2.15 E1.20 
20 -24 £2.20 £1.25 
25 -29 £2.25 E1.30 
30 -34 £2.35 £1.38 
35-40 £2.50 E1.45 

All the above prices are inclusive in U.K 

COPPER SUPPLIES 
102 Parrswood Road, Withington, Manchester 20 

T ne 061.445 8753 
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ARTICLES FOR SALE 
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TERMS OF BUSINESS: CASH WITH ORDER 
ALL PRICES INCLUDE POST AND PACKING (UK ONLY) B B A M B E R ELECTRONICS EXPORT ENQUIRIES WELCOME. CALLERS WELCOME TUES.-SAT. 

5 STATION ROAD, LITTLEPORT, CAMBS, CB6 1í1E PLEASE ADD VAT. MINIMUM ORDER £1 TEL: ELY (0353) 860185 (TUESDAY- SATURDAY) 
PLEASE BIOME STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 4823 

HANDI -PACKS 
T.V. PLUGS (metal type), 6 for 50p. 
T.V. SOCKETS (metal type), ( ype), 5 for 50p. 
T.V. LINE CONNECTORS (back -to -back 
skt.), 5 for 50p. 
TO3 TRANSISTOR INSULATOR SETS, 
10 for 50p. 
MIXED ELECTROLYTICS, large bag, 
£1.00. 
PC BOARD WITHDRAWAL HANDLES, 
mixed cols., 8 for 50p. 
SOLDER, 20SWG, 60/40 alloy, eon,- 
9 yds. 25p. 
OA81 DIODES. 15 for 25p. 
0C200 TRANSISTORS, 6 for 50p. 
PERSPEX COIL FORMERS, 11/2in. x 

' /zin. dia., 5 for 25p. 
TURRET TAGS, 1/16th in. dia., 25p 
Pack. 
ROTARY SWITCHES, min. 4 pole 2 way, 
2 for 50p. 
TELEPHONE TYPE EARPIECE INSERT, 
50p. 
REEDS (for reed relays) Single -pole make, 
5 for 30p. 
MULLARD TUBULAR CERAMIC 
TRIMMERS, 1 -18pf, 6 for 50p. 
(as featured in Rad. Comm. Jan. p.25). 
ICs, some coded 14DIL type, untested. 

ROTARY SWITCHES 9 way 4 pole 
(separate wafers, plastic), 'kin. spindle. 40p 
each. 
FERRITE COILS on 1/4in. dia ferrite rings, 
3 for 50p. 
HEATSINKS (Approx. Sin. x 4in. x 2in. 
high), 12 fins (drilled for I x T03 
transistor). Brand new, 45p each. 
VHF RF CHOKES (wound on 2.2K ' /aW 
Resistors), 5 for 35p. 
SMALL CHROME HANDLES, 'Ain. dia., 
11/4in. between holes. 1 in. clearance, 
tapped 4BA (with screws & washers). 
2 pair for 40p. 
RELAYS, single ploe, change over. 12 DC. 
approx. Vain x' /:in. x 1' /4in.. 35p each 
AT LAST WE HAVE A STOCK OF 
THE TRIMMERS YOU'VE ALL BEEN 

ASKING FORI 
2 -6pf., 10mm circular, ceramic trimmers 
(for VHF /UHF work). 3 pin mounting, 5 for 
50p. 
CERAMIC HIGH VOLTAGE PILLARS 
(metal ends. tapped 4BA), approx. 1 in. 
long, 10 for 60p. 
CURLY LEADS, 4 core telephone -type, 
18in. closed, approx. 5ft. extended, 2 for 
20p. 
STUD RECTIFIERS, BYX42 /300R, 
300V at 10A. 30p each, or 4 for £1.00. 
TRANSISTOR HEATSINKS, to make 2 e 

T018 transistors, screw in clamps, block 
size lin. x 1/2 in. x 'bin. with 2 holes for 
mounting, 3 for 50p. 
DUBILIER ELECTROLYTICS. 50uF, 
450V. 2 for 50p. 
DUBILIER ELECTROLYTICS. 100uF, 
275V, 2 for 50p. 
PLESSEY ELECTROLYTICS. 470uF, 
63V, 3 for 50p. 
TCC ELECTROLYTICS. 1000F 30V. 3 . u, , 

for BOP' 
PLESSEY ELECTROLYTICS. 1000uF, 
180V. 40p each (3 for £1.00). 
DUBILIER ELECTROLYTICS. 5000mfd. 
at 35V. 50p each. 

DUBI LIER ELECTROLYTICS. 5000uF' 
50V. 60p each. 

DUBILIER ELECTROLYTICS. 5000mfd. 
at 70V. 65p each. 

ITT ELECTROLYTICS. 6800mfd. at 25V, 
high grade. screw terminals, with mounting 
clip. 60p each. 
PLESSEY ELECTROLYTICS. 
10000mfd. at 63V. 75p each. 
PLESSEY CATHODRAY CAPACITORS. 
0.04uF at 1 2.5KVDC, srow 
terminals, £1.50 each 

PLUGS AND SOCKETS 
25 -WAY ISEP PLUGS AND SOCKETS, 
40p set. (1 plug + 1 skt). Plugs and sockets 
sold separately at 25p each. 
DIN SKTS, 5 pin, 250 deg., 4 for 50p. 
DIN SPEAKER SKTS. 2 -pin, 4 for 50p. 
ANDREWS 44AN FREE SKTS. (N -t ) y0 
for FH4/5013 or FHJ4 /50B cable. £1.00 
each. 
BULGIN ROUND FREE SKTS. 3 pin for 
mains input on test equipment. etc 25p 
each. 
50239 BACK TO BACK SOCKETS, 
£1.25 each. 
BNC INSULATED SOCKETS (single hole 
type). 65p each. 
P1.259 PLUGS (PTFE). Brand new, 50p 
each, or 5 for E2.25. 
Reducers for above 15p each. 
50239 SOCKETS (PTFE). Brand new (4 
hole fixing type). 50p each, or 5 for E2.25. 
N -TYPE SKTS. (4 hole chassis mounting, 
50ohms, smell coax lead type). SOp each. 
BNC PLUGS (Amphenal, new. packed). 
35p each (4 for E1.20). 
BNC SOCKETS (4 hole chassis mounting, 
lead type), 35p each (4 for E1.20). 
GREENPAR (GE30015) CHASSIS 
LEAD TERMINATIONS (These are the 
units which bolt on to the chassis, the lead 
is secured by screw cap. and the inner of 
the coax passes through the chassis). 30p 
each, 4 for £1.00. 

VALVES 
2C39Á /10 (ex. eavi t), n , 75o 

each. 

QOV02/6 (ex. equipment), £1.00 each. 
4CX2506 (ex. equipment). E2.10 each. 
4X2508 (ex. equipment).£1.50 each. 
DET22 (ex. equipment). 2 for £1.00. 
EF80 (new), 25p. EZ81 (new) 25p. 

MAINS TRANSFORMERS 
All 240V input, voltages quoted approx. 

RMS 

(Please quote Type No. only when quo 
ordering) 

TYPE 10/2 10 -0 -10V at 2A, £1.50. 
TYPE 18/2 18V at 2A, £1.65. 
TYPE 28/4 28V at 4A, 125V at 500mA. 
E4.00. 
TYPE 128 400V at 20mÁ. 200V at 10mÁ. 
6.3V at 500mA, £1,25. 
TYPE 72703 400v at 10mÁ. 200V at 
5mÁ. 6.3v at 400mÁ, £1.25. 
TYPE 70462 250- 0 -250V, 50 -0 -50Y, 
6.3V. £1.75. 
TYPE 1258S, approx. 125V at 30mA. 
65p, 

MAINS ISOLATING TRANSFORMER 
(ex. equip.), in metal cases, totally enclosed. 
tapped mains input. 110 -240V etc., output 

240V at 3A + 12v at 0.5A, £11.00. 
AS ABOVE, output 240V at 12A + 12V at 
3A + 22V at 2.5A, £27.50. 
RADIOSPARES 500WATT AUTO 
TRANSFORMER, 100 / 110 / 150 / 
200 / 220 / 240 / 250V tapped input and 
output step up or step down facility. ex. new 
equip.. £6.00. 
HIGH QUALITY SPEAKERS, 83/4in x 6in., 
elliptical, 2in. deep, 4ohms. inverse 
magnet, rated up to 10W, £1.50 each, or 2 
for £2.75 (Quantity discount available). 
VARIABLE STABILISED PSU, solid 
state, 240V AC input, output 0 -24V DC at 
500mA + 32V at 50mA (approx.). Size 
71/2in. x 4in. x 21/2in. (voltage controlled by 
external 5k ohm pot) (less 5k ohm pot). 
E5.00 each. 
5k ohm pots, 3 turn. for above, 75p each. - 

mixed, 20 for 25p. 
IF CANS,' /ein. square, suitable for rewind. 
6 for 30p. 
24V MIN. REED RELAYS, encapsulated 
single -pole make. 2 for 5Op. 
24V 2.8W LAMPS, MES e, 6 for 20p. NP p. 
CHASSIS TAGES. 25p pack. 
CABLE CLIPS, for nailing cable, 15p 
pack. 
MINIATURE SLIDER SWITCHES, 2 

pole, 2 way, 5 for 50p. 
BSY95A TRANSISTORS, 6 for 50p 
6.3V. 0.3A CAPLESS LAMPS, 10 for 
25p. 
PNP AUDIO TYPE TO5 TRANSISTORS, 
12 for 25p. 
BLACK PLASTIC KNOBS, Vein. dia., 
'Am. spindle. 4 for 50p. 
RINGS MAGNETS, 7mm outside dia., 20 
for 50p. 
15082 MULLARD 150V REG. (Equiv. 
0A2) (new, boxed). 40p. 

MANUFACTURERS -- SEND SAE FOR 
OUR LATEST BARGAIN CAPACITOR LIST 

PYE RADIO -TELEPHONE 
EQUIPMENT 

Cambridge, Westminster, Motofone, Euro- 
pa series. Send s.a.e. for full details. stating 
requirements. frequency. channel spacing. 
etc. 

SURPLUS BARGAINS 
EASTER LINE ANGUS 8 _ 
chart recorders, model A601 R 

500- 0- 500u.a. f.s.d. 110v AC, 
as new, with manual. £35.00 
(carr. £1). 
Kent Chart recorders single point £20, 
multipoint £301E1.50). 
A.E.I. 4 -stage sequential transistorised 
electronic timer, many applications, inc 
3 channel auto -light. flasher (750 watts 
240v). Circuits provided for fully inter- 
rupted and dim /bright flashing. Modification 
instructions and mains transformer. £4.50 
only )50p). 
Printed circuit Kits. £1.25 (3Qp). 
Instant Heat Soldering Irons, 240v 100 watt 
£2.65 (30p). 
Veedor root 4 digit resettable counters 115v 
AC £1.2511 Op). 
AMPEX VIDIO Tape 2" X 1670'. New £9 
(50p). 
Ferric Chloride 25p lb (20p), 10 lbs for 
£2.50 (45p). 
TELEPRINTER PAPERS and TAPES, 81" 
wide, 3 -ply carbon. buff manilla 80p (35p(, 
ditto 7 -ply NCR, no carbon required £1 
(35p). TAPES, white £2 per 8 rolls (65p). 

buff £2 per 10 rolls (65p). 1" tape suit 
Friden, etc, £2 per 7 rolls (65p). 
B & R VHF change over coaxial relays 50v 
DC operating coil 21" X 21" x 21" £1.25 
(15p). 
35 watt Mains transformer outputs 2, 3. 6, 
20, 24, 27, 30. £1.25 125p). 
All prices plus (p &p) total plus VAT 8 %. 
Large S.A.E. for list. 
CASEY BROS, 235 Boundary Rd, St Helens, 
Lancs. 86 

NULLARD ferrite cores LA3 ;100 to 500 kHz 
50p, LA4 10 to 30 kHz, 75p; LA 2100 3 to 200 
kHz 50p. Toroids approx sizes O.D, 101, 6 mm 
l.D 50.8 mm. Widely used in frequencies from 
500 kHz to 2 Mhz 50p. Small toroids O.D. 
127 mm, I.D 6.35 min effective permeability 
700, 50 for £2.50. Enquiries invited for other 
ferrites, cores, beads, tubes, etc. Ceramic 
formers L23 mm diem. 13 mm Bore 1 end 
8 mm other end 4 turn 100 for £1.50. Very 
large quantities of all above components ex. 
stock. Also available large quantities of poly- 
ester, Ceramic, Polystyrene and Electrolytic 
capacitors relays key switches, etc. Please add 
25% V.A.T. to all orders. Mail order only. 
Xeroza Radio, 1 East Street, Bishop's Tawton, 
Devon. 14817 

16MM B & H 631 Sound projectors c/w speaker 
and transformers £135. - Hilton Cine, 9 West 
Hill. Dartford -T, 20009- (15 

HUNDREDS of Dual Standard Colour TV's for 
sale. Contact: S. G. C. Televisions Ltd., 024 
026 (Radnage) 3321. (20 

VACUUM is our speciality, new and second 
hand rotary pumps, diffusion outfits. accessor les coaters, etc. Silicone rubber or varnish 
outgassing equipment from £40. V. N. Barrett 
(Sales) Ltd., 1 Mayo Road, Croydon. 01.684 
9917. (24 

60 KHz MSF Rugby and 75 KHZ Neuchatel 
Radio Receivers Signal and audio outputs. 
Small, compact units. Two available versions. 
Tooles, Bristol Road, Sherborne (3211), Dorset, 

(21 

Are you obtaining the full 
benefit from the disposal 

of your electronic and 
computer scrap ? 

As refiners of base and precious 
metals we purchase manufacturers' 
and distributors' scrap arisings 
and redundant 
components 
including ... 

Contact us 
for prompt and 
personal attention 

PRINTED 

CIRCUITS ' RELAYS' 
TRANSISTORS ' PLUGS - 

CONNECTORS 

ETC 

The COMMERCIAL SMELTING Et REFINING Co.ltd. 
171,Farringdon Rd., London EC1R 3AL 01 -8371475 

WOLTHAM 20W Audio Power Amplifier Module 
1974) confidently challenges any performance - on ear or paper. £9.60 inc. S.O.R. Detailed 

spec. on request, Audio Fluttermeter to BS1988, 
£95.000 Inc. Sydney House. 35 Villiers Road, 
Watford (38757). (4799 

CONSTRUCTION AIDS - Screws, nuts, spacers, 
etc., in small quantities. Aluminium , panels 
punched to spec. or plain sheet supplied. Fas- 
cia panels etched aluminium to individual re- 
quirements. Printed circuit boards - masters, 
negatives and board, one-oft or small numbers. 
Send 9p for list. Ramer Constructor Services, 
29 Shelbourne Road Stratford on Avon, 
Warks- Tel. Stratford on Avon (STD 07891 4879. 

(2R 

CARBON FILM RESISTORS -E,2 SERIES. High Sul. ',W OR '41V 5 ", Ip. 
75p. 100. E5.50'1000 122.)I5)4). RESISTOR KITS 22.'.IM -EI2 SERIES. 

10E12 KIT it dl eact value (lone of S71.11', W. E3.t5: ,W E3.55: 25E12 KIT 25 el 
salt aloe pall el 14251 ',W. E5.35: ':W. £8.45. 
EQUIPMENT SALE: Replated power supply modules. New in orgieel packing. 
ATC T4V /2A Eis. Feelew ' 1501 A. with F /Panel. El 2.50. 8tH Vacuum Meters 

PeU3 pm! E15. Merceai O.A Coarerlen T0402. E20. Code Converter TF2403. 
E25. limes ledluler 82404. £20. HOAK( Coast Temp. Water Circulators type 
IJunior I. 0.101 Used E50. Transformers 50V/30A E20. 7.558/0.015k U. 
Honeywell Chart Recorders E50. Solomon VF252 Precision Milliralimeler E35. 
Soestro, CA512 V. S. W.A. Indicators £25. 400V. 250mA Bench Power Supplies 
E15. Hatfield Inc Pall /16 400 cycle Generators £30. Muirhead 2PH. Dec. Om. 
E30. Many Baer lams available Please add E I carriage and 8'4 VAT METAL FILM 
KITS ALSO AVAILABLE. CATALOGUES No. 3 (Approx. 2000 Pans) Zap. 
C.W O. P 6 P 10p on orders under 35 Overseas at cost B. H. COMPONENT 
FACTORS LTD.. Dept WW. 61 Cheddiagion Road, PITSTDNE. Ni Leighton 
Buzzard. Beds.. LUI 9A0. CheedinMen 10 29 6) 668446 132 
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ARTICLES FOR SALE 

555 
TIMERS 

741C 
OP-AMPS 

25+ 39p 25+ 23p 
100+ 35p 100+ 19p 
250+ 32p 250 + 17p 

100+ 1 000 + 

1 N4001 2.5p 2.0p 
1 N4002 2.8p 2.2p 
1 N4003 3.2p 2.5p 
1N4004 3.6p 2.9 p 
1N4005 4.3p 3.6p 
1 N4006 4.7p 4.0p 
1 N4007 4.Op 4.2p 

AddVat @8% 
Minimum order charge E5 

JUNIPER 
ELECTRON ICS 

PO Box 61, 

Southampton 
4826 

Fibre optic ff upp(üere 
DARE'S TAIL Decorative Display. 22" dia. 7.000+ F,bres E10.00 
1OROFLEX SIZE 1 440 Strand Flexible Glass Light Conduit, 1 14mm 
,ctive Die.. Black Sheath. I Om E3.00; 100m E21.00. 
1SROFLEX SIZE 4 1.760 Strand E1.60 per metre; 10m E12.00 
: ROOFON 1610 Flexible 64 Strand Plastic Light Conduit, Active Dia 
8mm, O.D. 3.3.mm £1.20 per M.; 10m E5,o0 

'LASTIC OPTICAL MONOFIURE Flexible Light Guide Die, 10. 20. 40. 60 
. FP1O 100m E2.00. FP2O (0.5mm) 10Orn E4.00; FP40 10m E2.20. 

OOm E14.00. FP60 tom E4.00; 100m £30.00 
IPTIKIT 103 2m CROFON 1610 + 5m each FP20. FP40, FP60 E4.90 
IPTIKIT L6 6 Convex Gass Lenses Dia. 7/14 /21 /26/47/55mm E3.00 
IpTIKITS NMI Five Rolm-Reflectors for Optical /Infra -Red beam systems. 
kas. 22/38/44/83mm + 150mm Strip [2.50 
ILTRASONIC TRANSDUCERS Sensitive 4001, Tx /Rx pair E3.50 
ILTRASONIC TRANSDUCERS *NEW* 25kHx Tx /Re pair E3.50 
1RCULAR POLARISERS Reduce glare on MI types of instrument. 
'ED /AMBER /GREEN or NEUTRAL. 50mm sq. 70p; 75mm sw. £1.40 
IPTOLECTNONICS LIGHT SOURCES a DETECTORS 
1V54 2mm Red LED 20p. MLEO500 T092 Red LED 20p. 
C2094Red (3mm) 20p. XC209 -Y, XC209 -G (Amber. Green) 30p. 
ILED92 Infra Red Eminer 30p. MLS203 Photo-Thyristor E1.20. 
N5777 High Sensitivity Photo-Darlington 25V 5Op. 
IRO 150 2mm High Speed Photo-Transistor (4 uS) 40V 7Op 
lease add 8% VAT to prices. S.A.E. please for short form /data. 
MU OPTIC SUPPLIERS IWWI, 211.011101111111/110 MEWS. LONDON WWII SDN 

4822 

TEKTRONICS 541A OSCILLOSCOPE V.G.C. with 
trolley and plug -in unit, £120 o.n.o. Evenings 
or weekends. telephone Southampton 444266. 

(4834 

uNSILIEY -HOOD 75 watt amplifiers construc- 
ted and serviced. Filter switch click and mains 
borne initertference suppression kit for mark 3. 
with instructions. .f1.35, P&P 20p. Motorola 
MI01310P, ex stook, £2.95. P&P 10p. I. G. Bow- 
man, 35 Park Hill Road, Torquay, South 
Devon. [4829 

MARCONI TF667A Si'gnlal Generator in good 
working order. 15KHZ to 30 LmHz in eleven 
bands. Offers Crowthorne (Berks) 5651. (4828 

HONEYWELL G -115 PROCESSOR Module with 4k 
store, Power Supply Module, and Control Con- 
sole (System installed 1971). ALL £165. Honey- 
well Series 200 Magtapes (4 with controller), 
£65 per unit or £275 the lot, Friden JUSTO- 
WRITER, automatic paper tape justifying type- 
writer equivalent to IBM " Executive." £290. 

(4812 

AARVAK SOUNDLIGHT CONVERTORS E9! 
Strobes 121: Sequencers 127 ! etc., etc. 
Bumper Catalogue:- 98atW) Wit Green 
Road, N15 SNS, 01 -800 8656. (23 

ANY OFFERS? Historic bound copies of 15 
volumes of Wireless World 1920 to 1930, almost 
complete. Write Box WW 4796, 

COVENTRY COLOUR 
Wired G.E.C. 19 -inch complete with tested 
tube, £40. Aerial conversion kit, £15. Bush 
C.T.V. 25 -inch colour TVs, serviced to retail 
standards, no further work necessary, £95. 
G.E.C. 19 -inch serviced to retail standard, £85. 
Discounts on 4 or more sets, all prices subject to 
V.A.T. 

CO LOUR CAR E 

Arden Street, Eartsdon, Coventry 
Tel Coventry STD (0203) 79400 

4802 

FOR SALE: 

MARINE RADIO EQUIPMENT 
by Marconi, Redifon, etc., main and 
emergency transimtters, receivers, auto - 
alarms, VHF R/T and spares. 

Above also wanted 

Box WW 4800 

THE SCIENTIFIC WIRE CO. 
Copper - Nickel - Chrome - Eureka - 

Litz - Manganin Wires. 
Enamelled - Silk - Cotton - Tinned 

Coverings. 
* No minimum charges or quantities. 
* Trade and export enquiries welcome. 
* S.A.E. brings List. 

P.O. BOX 30, LONDON E4 9BW 

FOR 

CLASSIFIED 

ADVERTISING 

RING 

ALLAN 

PETTERS 

ON 

01 -261 8508 

OR 

01 -261 8423 

MARX -LUDER 
STACKABLE EPICYCLIC 

GEARED ELECTRIC MOTORS 
A range of high efficiency reversible 
D.C. motors are now offered . O! 
complete with stackable . / 
epicyclic gears Z) 
giving all the ' r 610 
gear ratios: / `J / 3, 4, OI /í 5. 6, 12, I' r 15, 18, 20, 24, ei 

_ 

30, 60, 72, 90, 
ie " 'O 

120, 360 by combining / them as shown. Extra gear sets 
'_è extend the range to fit most requirements 

Four sizes of motor each with pile gears 
and 6v windings are available as under 

£ 
EM136P 11/2 watts; 5000 rpm; size 
24x24x74mm. Max. gearbox torque 
2kg.cm 5.70 

EM136P/1 Spare gear set with 3, 4. 5, 6 
ratios 1.70 

EM 141 P 8 watts; 5000 rpm; size 
35X35x109mm. Max. gearbox torque 
5kg.an 6.45 

EM 141 P/ 1 Spare gear set with 3, 4, 5, 6 
ratios 1 .80 

EM145P 20 watts; 7000 rpm; size 
52 X 52 X 180mm. Max. gearbox torque 
T Okg.cm 8.2 5 

EM146P 30 watts; 4000 rpm; size 
52 x52x200mm. Max. gearbox torque 
lOkg.cm 10.20 

SPECIAL OFFER 
'ONrbox pock'. All items above. 30.00 

MOTORS without gearboxes. 
EM 13 10.8 watts; 20g.cm; 8000 rpm; 

017mm 4.05 
EM136 1.2 watts; 40g.cm; 5000 rpm; 

021 mm 3.80 
EM139 4.2 NeUs; 160g.cm; 5000 rpm; 

030mm 3.60 
EM141 8 watts; 320g.cm; 4500 rpm; 

030mm 4.20 
SPECIAL OFFER 

"Motorpack ". All motors above 14.00 
Suggested applications. Laboratory equipment, stirrers. 
pump drives. servo systems, positioning of aerials. 
dampers, doors, power for models, trains, boats, drills, 
cutting wheels, etc. SAE for DATA SHEETS 

MAIL ORDER ONLY FROM 

AID -US PRODUCTS 
Dept. WW4, 8 Hillview Road, Pinner 

HA5 4PA, Middlesex 14827 
I. 

LOW COST IC MOUNTING. Use Soldercon IC 
socket pins for 8 to 90 pin DILs, 70p (plus 
5p VAT) for strip of 100 pins, £1.50 (plus 12p 
VAT) for 3 strips of 100, £4 (plus 32p VAT) 
for 1,000. Instructions supplied. Send for sam- 
ple. Sintel, 53c Aston Street, Oxford. Tel: 
0865 43203. (67 

DIGITAL CLOCK CHIP, AY -5 -1224, with data 
and circuit diagram, £3.66 plus VAT. 'Jumbo' 
LED digits (16mm high) type economy DL/747 
only £2.04 each plus VAT, post free, Greenbank 
Electronics, 94 New Chester Road, Wirral, 
Merseyside L62 SAG. (89 

TRANSFORMERS. Pri.200 /240V& Sec.12, 15, 20, 
24, 30V, lA 12.10 p.p. 38p, 2A £3.10 p.p. 38p, 
3A f4 p.p. 42p, 4A 14.45 p.p. 52p, 5A £5.60 
p.p. 52p, 6A 16.30 p.p. 52p. Pri, 200/240. Sec. 
19, 25, 33, 40, 50V. IA £2.85 p.p. 38p, 2A £4.35 
p.p. 42p, 3A £5 p.p. 52p, 4A £6.70 p.p. 52p, 
5A £10.80 p.p. 67p. Pri, 200/240V. Sec. 24, 30, 
48, 60V, lA £2.75 p.p. 38p, 2A £4.45 p.p. 42p, 
3A £6.70 p.p. 52p, 4A £7.80 p.p. 67p, 5A £8.65 
p.p. 67p, 6A £10 p.p. 82p. Open type, table 
top connections. Quotations for sizes up to 
500 VA. Add 8% V.A.T. TRANKIT ELECTRICAL, 
192 SILVERTONHILL AVENUE, HAMILTON 
ML3 7PF. (4655) 

LADDERS unvarnished 14ft lin, closed, 2511 
4in extd. £21.40 delivered. Tel: Telford 586644. 

(16 

COURSES 

RADIO and Radar M.P.T. and C.G.L,I Courses. 
Write: Principal, Nautical College, Fleetwood, 
FY7 SJZ, (25 
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EURO CIRCUITS LTD. 
Due to GOVERNMENT V.A.T. REGULATIONS the cost of the additional 
office work involved in applying or 21/2% discount is prohibitive. We have 
no option but to reluctantly withdraw our discount for the present. This does 
not reflect our policy but is directly due to GOVERNMENT REGULATIONS. 
We hope you will join with us in looking forwúrd to better times and to a more 
sane fiscal policy. 

EURO CIRCUITS LTD. 
(Manufacturers of Printed Circuit Boards) 

Hightield House, West Kingsdown, Nr. Sevenoaks, Kent 
Tel: West Kingsdown 2344 (4 /8li 

TAPE RECORDING ETC. 

RECORDS MADE TO ORDER 
DEMO DISCS 

MASTERS FOR 
RECORD COMPANIES 

VINYLITE 
PRESSINGS 

Single discs, 1.20, Mono of Stereo, delivery 4 days 
from your tapes. Quantity runs 25 to 1,000 records 
PRESSED IN VINYLITE IN OUR OWN PLANT. 
Delivery 3 -4 weeks. Sleeves /Labels. Finest quality 
NEUMANN STEREO /Mono Lathes. We cut for 
many studios UK /OVERSEAS. SAE list. 

DEROY RECORDS 
PO Box 3, Hawk Street, Carnforth, Lancs. 

Tel. 2273 i82 

CAPACITY AVAILABLE 

AIRTRONICS LTD., for Coil Winding - large or 
small production runs. Also PC Boards Assent- 
plies. Suppliers to P.O. M.O.D., etc. Export en- 
quiries welcomed. 3a 1Nalerand Road, London, 
SE13 7PE. Tel: 01 -852 1706. (61 

BATCH Production Wiring and Assembly to 
sample or drawings. Deane Electricals, 19B 
Siltation Parade, Ealing Common, London, W.5. 
Tel: 01 -992 8976. (13) 

CAPACITY available to the Electronic Industry. 
Precision turned parts, engraving, milling and 
grinding both in metals and plastics. Limited 
capacity available on Mathey SP33 jig borer. 
Write for lists of full plant capacity to C.B. 
Industrial Engineering Ltd., 1 Mackintosh Lane 
E9 6AB. Tel: 01-985 7057 (14 

ARTICLES FOR SALE 

411111110 

ELECTRONIC KITS 

requires reliable firms well 

connected in own markets 

for handling exclusive sales 

in countries where no 

organisation yet exists. 

Send enquiries to: 

AMTRON 
Casella Postale 4160, 

Milano, 
Italy 

22 

BOOKS 

A Giant 
SEMICONDUCTOR DICTIONARY 

sn.2vr .J.759J/ a /.:1 
THE BIGGEST BARGAIN EVER OFFERED IN THE 
FIELD OF ELECTRONICS. This excellent electronics 
dictionary in 7 languages is the result of an intensive 
collaboration between scientists and technicians. In 2 
volumes are contained 1,373 pages. Although 
published at £16 we are pleased to make a special offer 
of this important reference work to readers at E6.50 per 
set, carnage 75p. The volumes are in leather styled 
finish and must have cost over £10 to print. 

POWER SUPPLIES FOR ELECTRONIC EQUIP- 
MENT. J. R. Nowicki. Published recently in 2 vols. A 
full treatment of all power supplies is given. Originally 
£4.50 per volume. Bargain price £4 for the 2 
volumes postage 50p. 

CONFIDENTIAL FREQUENCY LIST HANDBOOK. 
Takes the raps off and reveals for the first time the Hush 
Hush secrets regarding frequencies used by Ministry 
organisations, C.I.A., coastguards, spy stations. 
aeronautical voice networks and many others too hot to 
handle. £2.50 plus p. & p 25p. 

FREE. THE TECHNICAL & SPECIALISED 
BARGAIN BOOK BULLETIN. Contains techni- 
cal. radio, electronics, scientific and specialised 
books at bargain prices. Published monthly and 
sent free on request. 
FREE, THE BARGAIN BOOK GAZETTE. 
Contains thousands of interesting books at bargain 
prices. Subjects include hobbies, transport., 
aviation. collecting, etc. Something for everybody. 
Published monthly and sent free on request. 

DEPT. W.W. GERALD MYERS (Bookseller & 
Publisher). 138 Cardigan Rd., Leeds 6. Callers 
Welcome. Please add extra postage for 
abroad. (.18141 

CAPACITY available for the Assembly of Elec- 
tronic Or Electrical Components P.C.B.s, etc. 
Small or large batch production. Remploy 
Ltd., Jupiter Road, Norwich NR6 6SU. (31 

COUNTERS, 6 DIGIT ELECTRO -MECHANICAL 
with manual reset finished in grey plastic. 
23V.D.C. at 40 I.P.S.-E2.25 ea. 24V.D,C- at 25 
I.P.S. -£2.00 ea. - Ring 01 -969 9388. (4772 

SMALL Batch Production, wiring assembly, to 
sample or drawings. Specialist in printing cir- 
cuit assemblies. D. & D, Electronics, 42 Bis- 
hopsffeld, Harlow, Essex. Tel: Harlow 33018. 

(17 

VALVES RADIO TV TRANSMITTING INDUS- 
TRIAL 1930 to 1975, 2200 types stocked, many 
obsolete list 20p, s.a.e. for quotation. We buy 
new and boxed valves. - Cox Radio (Sussex) 
Ltd., The Parade, East Wittering. Sussex, West 
Wittering 2023. (4789 

SERVICE AND REPAIRS 

PHOTO ETCH 
LIMITED 

9 LOWER QUEEN STREET 
PENZANCE, CORNWALL, TR18 4DF 

Prototype or long run we will supply 
your printed circuit requirements 

Also facilities for Design, Assembly and 
Test 

Prompt and efficient service assured 

t. PENZANCE (0736) 4472 

LABELS, NAMEPLATES, FASCIAS on anodised 
aluminium or perspex. Any quantity, superb 
quality, fast delivery. G.S.M. Graphics Ltd., 
1 -5 Rectory Lane, Guisborough (Tel. 02873- 
4443), Yorks. (26 

A CLEARANCE, 1,000 values to sell, 1930 -1975, 
all new- boxed. - Sensible offers please, H. J. 
Gifford Ltd., Basingstoke PH, 65266. (4811 

AUDIOMASTER BACKGROUND MUSIC . . ser- 
vice, sales. Tape programmes. P. J. Equip- 
ments, 3 Onslow Street, Guildford 4801. (12 

PRINTED CIRCUIT BOARDS - Quick 
deliveries, competitive prices, quotations on 
request, roller tinning, drilling, etc., speciality 
small batches, larger quantities available. 
Jamiesons Automatics Ltd. i -5 Westgate, Brid- 
lington, N. Humberside, for the attention of 
Mr. J. Harrison. Tel: (0262) 4738/77877, (18) 

VALVE BARGAINS. Any 5.45p, 10 -75p. 50- £3.60. 
ECC 82 ECL 89 EF 80/183/184 PC 86/88 PCF 80/ 
802 PCL 82/84/85/805 PL 36/504 PV 33/81/800/88 
30PL14. COLOUR VALVES, 12p each PL508 /509 
PY 500A. No VAT required. P &P under £1/10p, 
£1 to £3 /1Sp. Above £3/20p. Money back guaran- 
tee. - LANCASHIRE MAIL ORDER. 6 WILLIAM 
STREET. STUBBTNS, RAMSBOTTOM. BURY, 
LANCS. 1 4807 

TUBE POLISHING, mono £5.63, colour £5.94. 
C.W.O. Return carriage and VAT paid. Phone: 
N.S. 300, Retobe Limited, North Someirotes, 
Lough, Lanes. (27 

DESIGN, development, repair, test and small 
production of electronic equipment. Specialist 
in production of printed circuit assemblies. 
YOUNG ELECTRONICS LTD., 184 Royal Col- 
lege Street, London NW1 9NN. 01-267 0201. 129 

RECEIVERS AND AMPLIFIERS - 
NRO Rx5s, etc., AR88, CR100, BRT400, G209, 
8640, etc., etc., in stock. R. T. & I. Electronics, 
Ltd., Ashville Old Hall, Ashville Rd., London, 
Ell Ley 4986. (65 

THOR -HOLE CONVENTIONAL P.C.B.'s gold 
plating, roller tinning, prototypes, silk screen- 
ing, drilling. All or part service. - ELECTRO- 
CIRCUITS (P.C.) LTD., Delamare Road, Ches- 
nut, Herts. Tel. Waltham Cross 38600 or 20344. 

(84 

DESIGN - DIGITAL - ANALOG. Development 
and production of electronic and electro -mesh 
circuits. Kel Electronic, 3 Baskerville Rd. 
Wandsworth, London, S.W.18. (4801 

SIGNAL Generators, Oscilloscopes, Output 
Meters, Wave Voltmeters, Frequency Meters. 
Multi -range Meters, etc., etc., in stock. R. T. 
Sc I. Electronics, Ltd., Ashville Old Hall, Ash- 
ville Rd., London, E.11. Ley 4986. (64 

VALVES WANTED 

WE BUY new valves, transistors and clean new 
components, large or small quantities, all de- 
tails, quotation by return - Walton's, 55 Wor- 
cester St., Wolverhampton. (62 

www.americanradiohistory.com

www.americanradiohistory.com


 

a74 

IR 

111 

HENGSTLER 
Manufacturers of counters and counting systems 

HENGSTLER GB LIMITED, 
NAZEING NEW ROAD. 
BROXBOURNE. HERTS. EN1O 6SX. 
TELEPHONE: HODDESDON 68451 
TELEX LONDON 263243 

WW-021 FOR FURTHER DETAILS 

GUIDEBOOK OF 

ELECTRONIC CIRCUITS 
By John Markus PRICE £13.85 

PRINCIPLES OF TRANSISTOR 
CIRCUITS 
by S. W. Amos. PRICE: £3.45 
COLOUR TELEVISION SERVICING 
by G. J. King. PRICE £4.90 
SOLID STATE HOBBY CIRCUITS 
by RCA. PRICE: £1.20 
MODULATION SI UNITS 
by F. R. Connor. PRICE: £1.25 
TRANSMISSION & DISPLAY OF 
PICTORIAL INFORMATION 
by D. E. Pearson. PRICE £6.20 
IMPROVING YOUR HI -FI 
by J. Earl. PRICE: £3.25 
DESIGNING WITH TTL INTEGRATED 
CIRCUITS 
by Texas Inst. PRICE: £5.40 
TRANSISTOR AUDIO & RADIO 
CIRCUITS 
by Mullard. PRICE. £2.05 
INTEGRATED CIRCUITS DATA BOOK 
by Signetics. 2 Vols. PRICE: £4.55 
APPLICATIONS OF LINEAR 
INTEGRATED CIRCUITS 
by E. R. Hnatek. PRICE: £13.55 

* PRICES INCLUDE POSTAGE * 

THE MODERN BOOK CO. 
SPECIALISTS IN SCIENTIFIC 

& TECHNICAL BOOKS 
19 -21 PRAED STREET 

LONDON W2 1NP 
Phone 723 4185 

Closed Saturday 1 p.m. 

QUARTZ CRYSTAL 
UNITS from 

1.0 -50.0 MHZ 

FAST DELIVERY 

HIGH STABILITY 

TO OFF 5211.0 

TEL. HYTHE 848961 
STD CODE 0703 

WRITE FOR 

LEAFLET AT1 
MCKNIGHT 

CRYSTAL Co. 
080010Y INDUSTRIAL 

ESTATE, HYTHE. 

SOUTHAMPTON SO4 8ZY. 

PRINTED CIRCUIT 
BOARDS 

QUICK DELIVERIES 
Prototypes and small runs by return 

Longer runs 7 days 
For Photography, Drilling, Roller Tinning. 

Machining, Gold Plating, Silk Screening, the lot 
Harold Fisher (Plastics) Limited 

Grove Mills, Gynn Lane, Honley, Huddersfield 

Wireless World, August 1975 

BY ORDER OF G. C. S. BAKER ESQ., A.C.A. 
RECEIVER OF EDWARDS SCIENTIFIC 

INTERNATIONAL LTD 
E S I NUCLEAR LTD., AND COMPTON 

EDWARDS LTD 
(SITUATE AT MIRFIELD, YORKS AND 

MORLEY, YORKS) 

WALKER WALTON HANSON 
WILL SELL BY AUCTION AT BRUNTCLIFFF: 

MILLS, 
BRUNTCLIFFE ROAD, MORLEY, LEEDS ON 

WEDNESDAY 6th AUGUST 1975 AT 10.30 A,M. 

ELECTRONIC ORGANS AND PIANOS OF 
SUPERB QUALITY, ELECTRONIC COMPO- 
NENTS, OFFICE FURNITURE, ETC. 

including 
10 OF THE FAMOUS COMPTON EDWARDS 
ELECTRONIC CLASSICAL ORGANS INCLUD- 
ING 7 MINUETS AND 3 CANZONAS, 20 
TRANSISTORISED TOUCH SENSITIVE ELEC- 
TRONIC PIANOS WITH FULL 71 OCTAVE 
KEYBOARD, ORGAN PARTS, PIANOTRON 
CHASSIS, ETC. 

also 
OSCILLOSCOPES, AVOMETERS, RESISTORS, 
DIODES, CAPACITORS, TRANSISTORSI 
INTEGRATED CIRCUITS, SWITCHES, NEONS, 
INSTRUMENT CASES, NUTS, BOLTS, 
SCREWS, SINGLE AND MUTLI CORE CABLE, 
WELLER SOLDERING IRONS, WORK TABLES, 
ETC. 

and 
OFFICE DESKS, CHAIRS, FILING CABINETS. 
TYPEWRITERS, ETC. 

ON VIEW: 

Monday and Tuesday 4th & 5th 
August from 9 a.m. -4.30 p.m. 
and also on the morning of the 
Sale from 9 a.m. 

CATALOGUES 
price 10p each may be obtained 
from the Auctioneer's Offices 
WALKER WALTON HANSON, 
Dept. ESI, BYARD LANE, 
BRIDLESMITH GATE, NOT- 
TINGHAM NG1 2GL 
Telephone: Nottingham 54272 
(10 Lines) also at 27 Market 
Place, Melton Mowbray, Leics. 
Telephone: Melton Mowbray 
67555. 

SINTEL CMOS CMOS CMOS 
See advertisement on p 76 

6 Digit Atan,, Clock Kit. Complete less case. bleep alarm. snooze, intensity 
control. DL704E displays E19.95 
32.768 kHz Miniature Quartz Crystal. High accuracy and stability for clock 
and watch timebases . £3.50 
"50 cps Kit ". Will provide stable 50 cps for clock IC's giving time accurate 
to a few seconds a month; PCB. 32.768 kHz /Oat, 3 CMOS ICs. trimmer, C's, 
ft's. IC stns . £7.36 
DL7045. 0.3" C. Cathode Red 7 segment LED. Only 85p 
MAN3M. 0.13" C Cathode Red 7 segment LED Asp 
FNO500 0.5" C. Cathode Red 7 segment LED E2.20 
5LT01 0 5" 4 digit Green Phos. Diode Clock Display E5.90 
M K50253 4. 6 digit 12 / 24hr alarm clock IC E5.90 
MK5O206 Digital Clock /Appliance Timer E9.20 
MK5030 CMOS LED watch IC with date and seconds E19.50 
AY51224 Simple 4 dgit clock IC E4.25 
Soldercon IC Pin Sockets for CMOS, TTL, IC's. Displays Strip of 100 for 
50p, 400 for E2, 1,000 for E4, 3,000 for E10.50 
RCA 1975 CMOS Oataboak. Pin-outs, 400 pages of data, 200 pages of 
circuits and applications. E2.30 (no VAT( + 37p P &P ' 
ADD VAT at 5% (higher rate does not apply to above). 
10p P &P on orders under £2. Despatch is 1st Cl BY RETURN. Official 
Orders welcomed, written or tel.: Educn. Govt. Cos 
Export orders' No VAT. Add 35p (Europe), 70p (overseas) for P &P. 

Full Price List sent free on request 
SINTEL. 53c ASTON STREET, OXFORD. TN. 0555 43203 

ADD VAT at 8% apPlY tooá %t these goods lop P&P on orders under E21Send app. for "ice List 6) 
SINTEL 53c ASTON STREET, OXFORD. Tel. 1665 43203 ' 

EURD CIRCUITS WK 2344 

i 

Due to GOVERNMENT V.A.T. REGULATIONS the cost of the additional 
office work involved in applying our 2Y2% discount is prohibitive. We have no 
option but to reluctantly withdraw our discount for the present. This does 
not reflect our policy but is directly due to GOVERNMENT REGULATIONS. 
We hope you will join with us in looking forward to better times and to a 
more sane fiscal policy. 

EURO CIRCUITS LTD 
Manufacturers of 

Printed Circuit Boards 

Highfield House 
West Kingsdown 
Nr. Sevenoaks, Kent. 
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American 
Made Quality 
Products. 
Prompt 
Delivery - 
Excellent 
Pricing 

B &K Television Analyst 
Model 1077 - PAL 
Cuts troubleshooting time in half! 
Checks every stage of 
black- and -white and color TV 
receivers from antenna input to grid 
of CRT. Drives solid -state sweeps, 
all UHF channels, 8 VHF channels, 
20 to 45 MHz IF, audio, video, sync 
outputs. 

B &K Solid State Sweep /Marker 
Generator 
Model 415 - PAL 
Four instruments in one - sweep 
generator, marker generator, 
marker adder and bias supply (3) 
plus the demodulator probe. Easy 
to use. Available for CCIR 
frequencies. 

Write for complete catalog 
and prices. 

Empire Exporters Inc. 
270 -278 Newtown Road 
Plainview, N.Y. 11803 

Cable Address: Empexinc, N.Y. 
Telex: 96 -7880 

WW - 007 FOR FURTHER DETAILS 

Wilmslow 
Audio 

THE firm 
for 

speakers! 
Baker Group 25, 3, 8. or 15 ohm £8.64 
Baker Group 35, 3' 8 or 15 ohm £10.25 
Baker Deluxe, 8 or 15 ohm £13.75 
Baker Major. 3, 8 or 15 ohm £11.87 
Baker Regent, 8 or 15 ohm £10.00 
Baker Superb, 8 or 15 ohm £18.12 
Celestion HF1 300 8 or 15 ohm £7.75 
Celestion MF 1000 horn, 8 or 15 ohm .. £10.95 
Decca London and X over £37.50 
Decca DK30 and X over £24.06 
EMI 13 x 8, 150 d /c, 3, 8 or 15 ohm £2.94 
EMI 13 x 8, Type 350 £9.56 
EMI 13 x 8, 25 watt bass £9.00 
EMI 21/4" tweeter 8 ohm £0.77 
EMI 8 X 5, 10 watt, d /c, roll /s 8 ohm £3.44 
Elac 59RM 109 15 ohm, 59RM 1148 ohm £3.44 
Elac 61/2" d/c roll /s 8 ohm £4.06 
Fane Pop 15 watt 12" £5.25 
Fane Pop 20T 10" 20 watt £6.50 
Fane Pop 25T 30 watt 12" £7.50 
Fane Pop 50 watt, 12" £12.00 
Fane Pop 55, 12" 60 watt 12.95 
Fane Pop 60 watt, 15" ' £13.75 
Fane Pop 100 watt, 18" £29.95 
Fane Crescendo 12A or B, 8 or 15 ohm £34.50 
Fane Crescendo 15, 8 or 15 ohm £47.50 
Fane Crescendo 18, 8 or 15 ohm £62.95 
Fane 807T 8" d /c, rolls /s, 8 or 15 ohm £4.62 
Fane 801T8 "d /troll /s8 ohm £8.12 
Goodmans 8P 8 or 15 ohm £5.50 
Goodmans 10P 8 or 15 ohm £5.80 
Goodmans 12P 8 or 15 ohm £13.95 
Goodmans 12P -D 8 or 15 ohms £16.95 
Goodmans 12P -G 8 or 15 ohms £15.95 
Goodmans Audiom 100 8 or 15 ohm .. £13.90 
Goodmans Audiom 200 8 ohm £13.90 
Goodmans Axent 100 8 ohm £8.44 
Goodmans Axiom 402 8 or 15 ohm . £20.00 
Goodmans Twinaxiom 8" 8 or 15 ohm £10.14 
Goodmans Twinaxiom 10" 8 or 15 ohm £10.75 
Kef 727 £6.06 
Kef 715 £6.94 
Kef B110 £8.37 
Kef B200 £9.50 
Kef 8139 £16.50 
Kef DN8 £2.31 
Kef DN 12 £5.75 
Kef DN13 £3.87 
Richard Allan HP8B 8" 45 watt £12.95 
Richard Allan CG8T 8" d/c roll /s £7.37 
STC 400 1 G super tweeter - £6.56 
Baker Major Module, each £13.44 
Goodmans Mezzo Twinkit, pair £47.19 
Goodmans DIN 20, 4 ohm, each £13.44 
Helme XLK25, pair £25.44 
Helme XLK30, pair £17.19 
Helme XLK50, pair £46.25 
Kefkit 1, pair £48.44 
Kef kit Ill, each £42.50 
Peerless 3/ 15(3 sp. system) each £17.19 
Richard Allan Twinkit, each £10.37 
Richard Allan Triple 8, each £15.94 
Richard Allan Triple, each £23.12 
Richard Allan Super Triple, each £27.50 
Wharfedale Linton 2 kit (pair) £23.12 
Wharfedale Glendale 3 kit, pair E40.62 
Wharfedale Dovedale 3 kit, pair £63.12 
All Radford, Gauss, Castle, Jordan Watts, Eagle, 

Lowther, Tannoy units in stock. 

INCLUDING VAT AT 25% ON HI -FI, 8% ON 
PRO AND PA 

Cabinets for PA AND HiFi, wadding, Vynair, etc. 
Send stamp for free booklet "Choosing a Speaker" 

FREE with all orders over £7 - HiFi 
Loudspeaker 

Enclosures Book 
All units are guaranteed new and perfect 

Prompt despatch 
Carriage: Speakers 38p each,) 2" and up 50p each. 
tweeters and cross -overs 25p each, kits 75p each 

(F1.50 pair). 

WILMSLOW AUDIO 
Dept. WW 

Loudspeakers & Export Dept: Swan Works, 
Bank Square, Wilmslow, Cheshire SK9 1HF. 
Discount HiFì, PA, etc: 10 Swan Street, 
Wilmslow. Radio, HiFi, TV: Swift of Wilms- 
low, 5 Swan Street, Wilmslow. Tel. (Loud- 
speakers) Wilmslow 29599, (HiFi, etc.) 

Wilmslow 26213 

WW -070 FOR FURTHER DETAILS 
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EXCLUSIVE OFFERS 
WORLD -WIDE RANGE 

NEVER BEFORE OFFERED 
COMPLETE TRANSPORTABLE H.F. COMMUNICA- 
TIONS CENTRE housed in Air Conditioned TRAILER 
fitted two COLLINS KWT -6 500W B.S.B. Transmitter- 
Receivers and one COLLINS Receiver all fully tuneable 
2 to 30 mies digital readout synthesised frequency 
control, with line amplifiera and Inputs, operating 
position and remote control facilities and ancillary 
equipment. Power Input 115V or 230V A.C. Full details 
on application. 

PHILCO HC -150 POINT -TO -POINT STRIP RADIO HF 
RECEIVERS 2/30 m /ce. Ten fully tuneable channels to 
0.5 kw with synthesisers. Single and diversity reception 
on ISB, DSB, SSB with 4 sub -bands to each channel. 
Full details and prices on application. 

HIGHEST QUALITY 19" RACK 
MOUNTING CABINETS & RACKS 
Our Height 
Ref. in itches 

CABINETS 
ii'idih Depth )tack Petrel 

+ 

t 

inches in inches Space in ins. Price 
CL 30 60 36 42 01231 
CR 69 30 20 - CAM 
DM 70 20 26 138 C21.01 

FA 85 22 36 160 E22.M 
FC' 52 25 22 47 E17.10 

FG 11 19 18 10 E11.00 
FH 15 21 17 11 C12.00 
Fi 15 21 15 12 C12.00 

FN 70. 24 20 68 017.00 
LLS 11 21 17 9 015.00 
LL7 16 20 12 14 E15.00 
LLB 10 20 10 9 E15.00 

LL9 17 21 17 14 E15.00 

LLIO 52 21 18 46 £15.0 

Also Consoles, twin and multi -way Cabinets. 
OPEN RACKS 

Our Aright Channel Rock Panel 
Ref. in inches Depth Space Base Price 
NF 85 :3 79 15 
Ito 57 2 51 14 

Full detallo of all above on re quest. 

£11.00 
£900 

\Ve have a large quantity of "bita and pieces" 
we cannot list-please send us yDur requirements 
we can probably help -all enquiries answered. 

Kintel Standard Voltmeter .001 /600 VX.001 
Tally 5/8 Thick Tape Readers 35cps 
Tally 5 /8Track Tape Readers 120 cps 
2 KVA Auto -Transformers 
Cossor 1035 Oscilloscopes 
Coutant 40v 30A Powe Supplies 
Ampex 44" 2 Track 6 Speed Recorder Reproducers 
15 foot 15 inch Lattice Steel Mast Sections 
Cintel 2 KV Powe Suppkes 
Valradio 400 watt Inverter 24v to 230 VAC 
Cawkell FV4 Band Peas Filter Testers 
Bendix 313 Directional Couplers 
Racal RA -63 SSB Adantors. new 
Racal RA -237 L -W Converters, new 
I9" Rack Panels BXin. high 
Apeco Lectru -star Photo Copier Electrostatic 
Apeco Dial a Copy Photo Copier Electrostatic 
Ornai Electromat Photo Copier Electrostatic 
Hewlett Packard 560A Digital Recorder 
Hewlett Packard 524C Digital Counter 
Tektronix 519 Oscilloscopes 1 GMC 
Ferrograph Series 4 Recorders 
Airmec 701 Sig. Generators 30 k /cs /30 m /cs 
Airmec 702 Sig. Generators 30 cyc /30 k /cs 
Cr381 Test Sets Freq. Response 
Rustrack Chart Recorders 1 -0 -1 m/a (New) 
Portable Mains Battery Floodlights 
400 channel Pulse Height Spectrum Analysers 
Sola ron 5/25000 cyc. Oscillators 
Adda 5/8 track lape Punches 
Auto Electric Carillon Chimes 
Casena Assman Electric Hygrometers 
Ampex Audio Stereo Tape Machines 
Astrodata 5190 Time Code Generators 
Geotech 4983 Helio Amplifiers 
le' Chrome rack trims 11i" to 15" from 
DG7 /5 CRT's 24" 
3AZP /31 CRT'u 
FX -I facsimile Transmitter Receivers 
Teletype 28. 3-speed tape printers 

E40,00 
£48.00 
£65.00 
E22 00 

C26.00 
£30.00 

£250.00 
C29.00 
£35.00 
C22.00 
C60.00 
C4.00 

C70.00 
C70.00 
£1.00 

£50. 0 

£75.00 
C25. 0 

P.U.R. 
P.U.R. 
P.U.R. 
£45.00 
C30.M 
£23.00 

£140.00 
£30.56 
£24.00 
P.U.R. 
E24.00 
£48,00 

C250.00 
C24.00 

£250.00 
£60.00 
016.00 
C0.25 
C3.00 
E0.00 

C85.00 
C35.00 

We have a varied assortment of industrial xud 
protessiuu: i Cathode Ray Tubes available. List on 
reg u st. 

INSTRUMENTATION -TAPE 
RECORDER -REPRODUCERS 

AMPEX 

'FR-6001" and 1/2" 14 and 7 
tracks 4 speeds 
Transistorised. 
Also 14" 2 track 6 speeds 

MINCOM 

CMP -100 
1/4" 1/2" 1" 7 tracks 6 speeds 

E.M.I. 
BTR -1 R -301. 

Several other smaller 
decks. 

Full details on request. 

Prices of above are 
from £100 to £400 

COMPUTER HARDWARE 
* t'Altl) 1REA1)ER 80 tul. 000 

* PRINT ER, High speed 1000 lines pan. * TAPE READER, High speed 5/8 track 
800 e.11.Dl. 

Prices on Application 
PLEASE ADD V.A.T. AT APPROPRIATE 

RATE TO ABOVE 

P. HARRIS 
ORGANFORD -DORSET 

BH166ER 
BOURNEMOUTH- 5051 
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VIDEO HIRE 
EQUIPMENT, EDITING, OPERATORS' STUDIO FACILITIES ETC. 

THE MOST EXPERIENCED VIDEO COMPANY IN THE BUSINESS, 

R.E.W. 
R.E.W. HOUSE, 
10, 12 HIGH STREET, 
COLLIERS WOOD, 
LONDON, SW19 2BE PHONE: 01 -540 9684 

1.y ., 
Crystal 

ACCURATE /J 

RELIABLE 

e 

Private enquiries, send 10p in stamps for brochure 

HE QUARTZ CRYSTAL CO. LTD. 
Q.C.C. WORKS, WELLINGTON CRESCENT, 
NEW MALDEN, SURREY. O' 942 0334 & 2Y88 

QUARTZ 
CRYSTALS 

Quality Units 2 - 105 MHz 
Competitive Prices 
Industrial and Mobile Radio Crystals a speciality 
Prompt Delivery (Appx. 3 weeks) 

For full details write or telephone: 

C &C electronics 
10 West Park, London SE9 4RQ 

Telephone 01 -852 9397 

WW-078 FOR FURTHER DETAILS 

SINTEL for CMOS 
C04000 0.21 CD4025 O. 1 CD104e 0.78 C04075 0.26 
C04001 0.21 C04026 1.96 C048/9 0.62 C04076 1.63 

cD4002 0.21 C01027 091 C04050 0.62 C01077 0.65 
COMM 1.47 C0102e 1.40 C04051 257 031078 0.26 
cß1007 011 CaerB 116 1234052 2.57 031081 0.26 
COIOm 113 031030 0.65 C01053 2.57 COMO 0.26 
031039 0.67 C010.11 4.05 001054 116 C01085 1.17 
c04010 0.67 034032 1.77 C04055 1.96 COMM 1.17 
C01011 0.21 001033 2.4e CO4056 1.96 031033 1.43 
c54012 0.21 C01034 8.26 c04057 2110 004095 1.82 
C01013 0.63 031035 1.63 C010.53 16.60 MC14501 0.32 
C01014 112 CDIGM 7M COING 2.29 ACI4502 0.65 
1511015 1.62 C04037 1.83 C01061 20.03 MCI4508 4.20 
C04018 012 C01038 1.80 C04062 7.33 1601510 1.26 
031017 1.63 CD1010 1.16 034063 2.22 AC14511 1.95 
c04018 229 031041 202 C01088 1.05 AIC1451e 1.87 
CD1019 0.73 C04042 1.37 034068 0.26 MCI 4520 1.87 
0340m 112 031043 202 0340q 0.26 Mt14528 0.07 
C01021 1.63 C04044 2.02 6O070 0.26 MCI 4553 4.07 
031022 1.69 034136 2.29 C01071 0.26 MC14566 1.21 

N4023 0.21 C01016 2.02 031072 0.26 AC14585 1.45 
N4524 1.16 C04047 1.37 031073 0.26 10114C14 1.16 

ADD VAT at 86. 14 P&P n 44 
INTEL. 53c ASTON STREET, OXFORD. Tel. 0865 43203 

Housing 
West Hyde will have a 

case to meet your needs. 

See last. or next issue 
Check now. Ring 

WEST HYDE 

problems? 
CONTIL MOD -2 
MOD -3, SAMOS 
BRIOHTCASE 
AMTRON, MINOS 
ENVIRONMENTAL 
HEAVY DUTY CASES 

WEST HYDE DEVELOPMENTS LIMITED 
Ryefield Crescent, Northwood Hills 

Northwood, Middx. HA6 1NN 
Tel. Northwood 24941 /26732. Telex: 923321 

J. LINSLEY HOOD 
HIGH QUALITY AMPLIFIERS AND TEST EQUIPMENT 

available from 

TELERADIO HI FI 
Examples: 

75 Walt Amplifier PA. Module 
Pre -amp Module 
P.S. Units from 
F.M. Tuner. Basic Kit 

De Luxe Kit 
Stereo Decoder. Made 

Millivoltmeter Kit 
Low Distortion Oscillator Kil 
Tax extra. P &P extra (min. 25p) 

Kit El LOO 

Kit E10.25 
Kit E 13.70 

£30.00 
£35.00 
E 5.85 
E13.00 
f 8.95 

Made £ 14.95 
.. £14.50 

£ 15.30 

p &p 70p 
p &p 70p 

FOR DETAILED AND ILLUSTRATED OSTS SEND S.A.E. 

FM Tuner 

__ .. 

Á Q MOM 
Millrvoltmeter 

325 Fore St, Edmonton, London, N.9 
91 -807 3719 Closed Thursdays 

TAPE * TAPE * TAPE 
EMI PROFESSIONAL LOW NOISE TAPE 

7" LP 1800' £2.30 (10 for £21 00) 
101/2" LP 3600' NAB £5 60 (10 for £51 .00) 
Hi- dynamic cassettes C90 64p (10 for £6.30) 
X1000 cassettes C90 89p (10 for £8.70) 

Please add 20p P &P and then 8% VAT to 
orders 

FRASER -MANNING LTD. 
40 TUDDENHAM ROAD, IPSWICH, IP4 

2SL 

BROADFIELDS & MAYCO 
DISPOSALS 

21 Lodge Lane, N. Finchley 
London, N12 8JG 

Telephone: 
01 -445 2713 01 -445 0749 01 -958 7624 

MAY WE ASSIST YOU TO DISPOSE OF 
YOUR SURPLUS AND REDUNDANT 
STOCKS. 

We will call anywhere in the British Isles, 
and pay SPOT CASH for Electronic 
Components and Equipment. 

SOWTER TRANSFORMERS 
FOR 80UN0 RECORON6 MD REPR000CIN6 EQUIPMENT 

We are suppliers to many well -known companies studios 
and broadcasting authorities and were established in 1941 

Early deliveries. Competitive prices Large or small 
quantities Let us quote 

E. A. SOWTER LTD. 
Transformer Manufacturers and Designers 

12 Dedham Place, Waterworks Street 
Ipswich IP4 1JP. Telephone 0473 52 794 

WW 081 FOR FURTHER DETAILS 

WE PURCHASE ALL FORMS 
OF ELECTRONIC EQUIPMENT 

AND COMPONENTS, ETC. 
SPOT CASH 

CHILTMEAD LTD. 
7, 9, I I Arthur Road, Reading, Berks. 

Tel: 582 605 

Wireless World, August 1975 

Quality 
Products 
Made in 
America 

Blonder- Tongue 
Field Strength Meter - FSM2 
Superb quality and performance. 
Complete line of MATV and CATV 
products available. 

Astatic - Choose from over 60 
different microphones for public 
address, studio, commercial sound 
and recording microphones. Quality 
sound reproduction since 1930. 
Complete line of Astatic cartridges, 
needles and arms. 

Atlas Loudspeaker - complete line 
of public address speakers and 
microphone stands. 

Trusonic - speaker systems to meet 
every indoor and outdoor 
requirement. 

Irish Tape - premium quality tape 
available in cassette, 8- track, open 
reel and video. 
Gromes Precision public address 
amplifiers 
Consolidated Wire and Cable 

AVA - coaxial connectors 

Teleco - telephone answering 
instruments 
Perma Power - portable PA 
Systems 

Utah - complete line of hi -fi 
speakers and accessories 
Automatic Garage Doors, TV Tube 
Brighteners, Remote Controls 

Write for illustrated catalog and 
specifications for these products. 

Morhan Exporting Corp. 
270 -278 Newtown Road 
Plainview, N.Y. 11803 
Cable Address: Morhanex, N.Y. 
Telex: 96 -7880 

WW - 008 FOR FURTHER DETAILS 
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EX- COMPUTER 
STABILISED POWER SUPPLIES 

RECONDITIONED, TESTED AND 
GUARANTEED 

Ripple <IOmV. Over -voltage protection, 
120 -130v. 50 c /s. Stepdown transformer to suit 
about E3, P & P £1.80. 
5/6v. 8A. E12. 5/6v. 12A. £14 

PAPST FANS 4f x 4f x tin. 100 cfm. 240v. 
50/60 c /s. E3.50 (35p). 

PAPST FANS 6; dia x 2* deep, type 7576 
ES.00 (35p). 250w light dimmers £2.70 (15p) 

TRANSISTORS p & p 10p 
BC107/8/9 BC147/8/9 BC157/8/9 all 9p 
8E180 25p. BF182/340p. 8E184 17p. BFW 10 55p. 
2N3819 20p. 8F336 35p. 741 8 dll 28p. 2N3771 
£1.10. BD131 40p. NE555 55p. 

ELECTROLYTICS 
2.800 100v 80p (20p). 2.240u 100v 75p (20p). 
4.500u 25v. 60p (13p). 30,000u 25v., 15,000u 
30v., 65p (35p) 5,000u 35v. 40p (15p), 2,000. 
50v with clip 35p (1 1 p) 2,200u 63v. 35p (1 1 p) 

EX COMPUTER PC PANELS 2 x 4 in. 
25 boards LI (35p). 

OPCOA 7 seg led display SLA -7 7mm characters 
wich dec. point ea EI.50(IOp) 
QH bulbs 12v. 55w 55p (8p) 
150 mixed HI STABS 60p (11p) 
250 mixed resistors 60p (I5p) 
250 mixed capacitors 60p (I5p) 
20A. 100 piv Si RECS 4for LI (12p) 
2N3055 Equiv 4for LI (12p) 

SMALL ELECTROLYTICS 
22u 10 /16v., lOu 35v, 50u 
1000 6v., 150u 10v., 64u 

40v., 100a 40v., 
10v.. 300a 10v.. 

12 for 45p (7p)' 

PIHER PRESETS 100m W 
220, 470, 4k7, 10k, IOOk 12 for SOp (6p) 

Postage and packing shown in brackets 

Please add 25% VAT to TOTAL 

KEYTRONICS 
Mail Order only. 

44 EARLS COURT ROAD, LONDON, W.8 
01 -478 8499 

PRECISION 

POLYCARBONATE CAPACITORS 
All High Stability - Extremely Low Leakage 

440V AC( ±10%) 63V Range ±1% !2% 15% 
O.IpF (11/2"x55 ") SOp 0.47µF 56p 46p 36p 
022µF (1%x% ") SOp 1.0µF 86p Sep 46p 
0.25pF (1 % "8%') 112p 2.2µF 80p 65p 55p 
0.47uF (I %'x44) 71p 4.7µF C1.30 £1.05 85p 
0.5µF (1 % "x% ") 75p 6.8pF C1.64 £1.29 C1.09 
0.68pF (2 "x % ") BOp 10.0µF C2.00 01.60 f1.40 
1.0µF (2 "x 3/4") alp 15.OpF 02.75 02.15 £1.90 
2.OoF (2 "xl'S 0122 22.00 £3.50 f.2.70 02.55 

TANTALUM BEAD CAPACITORS - Values available: 
01. 0.22. 0.47. 1.0, 2.2. 4.7. 6.8µF at 15V/25V or 35V: 10µF at 
I6V /20V or 25V; 22,0pF at 6V or 16V; 33.0µF at 6V or 10V; 47.0µF 
at 3V or 6V; 100.0µF at 3V. ALL at 10p each, 10 for 9Sp. 50 for C4. 

TRANSISTOR 
ACI28 14p BC183 /183L 1 l BFY50 20p 
BC107/8,9 9p BC184 /184L 12p BFY51 20p 
BCI14 12p BC212/212L I4p BEY52 20p 
BC147/8/9 10p BC547 /558A 12p AF178 30p 
BC153/7/8 12p 13F194 /195 12p 0071 12o 
BC182/IB2L Ilp BF196/197 13P 2N3055 50p 

POPULAR DIODFS-1 N914 6p, 8 for 45p. 18 for SOp; 1N916 80.6 
for 45p. 14 for 90µ; 1844 Sp. 11 for 50p, 24 for MN; 1N4 148 5p, 6 

for 27p, 12 for 48p: I N4001 514p; 002 Op; 003 655p; 004 7p; 006 Sp; 
007 8N4p. 
LOW PRICE ZENER DIODES- 400MW. Tol. ±5% at 5mA. 
Values available: 3V. 3.3V, 3.6V, 4.7V, 5.1 V, 5.6V. 6.2V. 68V. 7.5V, 
8.2V,91V, IOV. 11V, 12V, 13V, 133V, 15V, 16V, 18V, 20V, 22V, 
24V. 27V, 30V. All at 7p each. 6 for 39p. 14 for 84p. SPECIAL 
OFFER. 100 Zeners for C5.50 
RESISTORS -High stability. low noise carbon film 5 %. YYW at 
40 °C, NW at 70 °C. EIS series only -from 2.20 to 2.20. ALL at Ip 
each. Bp for 10 of any one value, 70p for 100 of any one value. 
SPECIAL PACK: IO of each value 2.20 to 2.2M0 (730 resistors) 

C5. 

SILICON PLASTIC RECTIFIERS -1.5 amp. brand new wire 
ended D027; 100 PLV. 7p (4 for 28p), 400 P.I.V. Bp (4 for 30p). 
BRIDGE RECTIFIERS -2N amp, 200V 40p. 350V 45p, 600V 53p. 
SUBMINIATURE VERTICAL PRESETS -O.IW only. ALL at 
5p each; 500, 1000, 2200, 4700. 6800, 1 k0, 2.2k0, 4.7k D. 6.8k 0, 
1010, 15k O. 22k0, 47k0. 68k0. 1000, 250ko, 680k0. IMO, 
2.5540. 5M0. 
PLEASE ADD 15p POST AND PACKING ON ALL ORDERS 
BELOW £5. ALL EXPORT ORDERS ADD COST OF SEA /AIR 
MAIL. 

PLEASE ADD 25% VAT TO ORDERS 
Send S.A.E. for lists of additional ex -stock items 

Wholesale pace lists available to bona fide companies 

MARCO TRADING 
(Dept. D7) 

The Old School. Edstáston, Nr. Wem 
Shropshire 

Tel. Whixall (Shropshire) (STD 094872) 
464/5 

(proprs.: Miniclot Trading 1 td.) 
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STEREO DISC AMP 
FOR BROADCASTING AND DISC MONITORING 

Mains in Balanced lines out Excellent distorton and LF 
performance MEETS IBA SPECIFICATION £95.00. 

10- OUTLET DISTRIBUTION AMP 
One balanced input- 10 isolated balanced outputs 

GENERAL STUDIO WORK * FEEDING MULTIPLE SLAVE PA 
AMPLIFIERS * DRIVING FOLDBACK HEADPHONES 

Meets IBA signal path specification. Complete booed unit £94.00. 
Set of parts less case and all XLR connectors £55.00. 

PEAK PROGRAM METERS TO BS4R97 
also 200KHa version for high speed copying. 

Drive circuit. 35 x 80mm for 1 mA L H. zero meter to BBC 
ED1477. Gold 8 way edge con supplied. 
Complete kit £12.00 Built and aligned ' £17.00 
ERNES T. TURNER PPM meters scalings 1 7 OR 22 .4 Type 
642. 71 x 56mm £12.80. 643. 102 x 79mm £15.00. 
Twin movement. scale 86 x 54mm £37.00. 

.L 3 4 S b.12 -B -9 

1 

FREQUENCY 
SHIFTER 

FOR HOWL REDUCTION 

PUBLIC ADDRESS : SOUND REINFORCEMENT 
In any public address system where the microphones and 
loudspeakers are in the same vicinity acoustic feedback (howl 
round/ occurs if the amplification exceeds a critical value By 
shifting the audio spectrum fed to the speakers by a few Hertz 
the tendency to howling at room resonance frequencies is 
destroyed and an increase in gain of 6 BdB is possible before 
the onset of feedback 
SHIFTERS IN BOXES with overload LET shift bypass switch 
854491 mains connector and housed in strong diecass bdxes 
finished in attractive durable blue acrylic Jack or XLR audio con 
hectors 
vpe A 8 C 

Input impedance 1006thm 100Kohm 10Kohn BALANCED 
Output impedance 2KOhm 10 or 600 ohm 20 or 6O9Am BAI 
PRICE í5a.00 fit 00 faf90 
SHIFTER CIRCUIT BOARDS FOR WW July 1973 article 
Complete kit and board £24.00 /tir/ dingg su and DESIGNER 
Board built and aligned ß1.00 mains rranrlprmrr APPROVED 

SPECTRUM SHIFTER: variable shifts, 0.1- 1000Hz, 
for weird special effects and phasing. Ring for Leaflets. 

SURREY ELECTRONICS 
The Forge, Lucks Green, Cranleigh, 
Surrey GU6 7BG.`(STD 04866) 5997 

3% accuracy- Which 
just about summates 

this 25MHz 
clue( -trace Instrument 

from Scopex. 
A professional scope 

by any standards 
-yet at £225 'In a 

price bracket far 
below its design 

specification. 

Ex. VAT. 

ttOPLLIZa41,1 
The precision scope for 

the demanding engineer 

-.. .o 

W ;° ° 

' c alf c.i, 4. .4- r .:, i ti 

w"I Itf" NI 

1611111SWES 

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 

e Sensitivity 
1 OmV /cm to 50 V /cm 

e High brightness 
PDA tube 

a Lightweight 
portability 

Write or phone for details 
Scopex Instruments Limited, 
Pixmore Industrial Estate, 
Pixmore Avenue, 
Letchworth, Herts. SG61JJ 

Tel : Letchworth (04626) 72771 

WW -099 FOR FURTHER DETAILS 
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LOW FREQUENCY 

ANALYSER 

50Hz -50kHz 
ASSEMBLY AND INSTRUCTION 

INFORMATION S.A.E. 

Board, modules and all 
components (excluding 
P.U.I. 

PRICE £27 p &p 75p 

12" CRT 
Magnetic Deflection. Blue Trace 
Yellow Afterglow (P7). Informa- 
tion and recommended circuits 
with all purchases. Brand new, 
boxed, £4 each. Carriage £2. 

V.A.T. at 8% 

CH11L1TMEACI LT 

100MHz SCOPE 

TUBES 
MULLARD D13- 450GH -03. P31 PHOSPHOR. 

IfilTERNAL GRATICULE -6CM x 10CM 

RECTANGULAR. Y SENSITIVITY 3V PER 

CM x SENSITIVITY IIV PER CM. SINGLE 

GUN. DISTRIBUTED Y PLATES, TRACE 

ROTATE COILS. 

BRAND NEW BOXED. £30 each Carriage f2. 

7 -9 ARTHUR ROAD, READING, BERKS. (rear Tech. College). Tel. Reading 582605 
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THIS CARTRIDGE CAN EQUAL THE 
PERFORMANCE OF ALL THESE 

S2 `1'R 
CO`O`HG 

G Re 

SHORE 
M4417 £7.45 

00.0 
040 S 040 Q040 

e` 

GOLDRING G800 £8,10 
Rec. R.P. 

STEREO 'MAGNEDUCT' CARTRIDGE 
TECHNICAL SPECIFICATIONS: 
Separation More than 25db at 1000 Hz 
Frequency Response 15 to 25000 Hz 
Compliance 20 x 10 -5 CM /DYNE 
Output 5.5 mV at 1000 Hz - 5cm/sec 
Playing weight 1_ -3 grammes 
Channel Balance 2db at 1 KHz -dB 
Tip Mass 1 mg 
Stylus Radius 0006 -15u (colour white) 
Load 47K ohms 
Weight 7 grammes 
Inductance 550 mH 
DC Resistance 520 ohms 
Measuring Records DECCA SXL 2057 B + K OR 2009 

a cartridge of toiil0i"`oli1...T0O:W I 

5.45 
EXCL. VAT 

Recommended Retail Price 

MADE IN HOLLAND 

,,y,,,,,,,,,,,,, yee,aeee, 

...... .... 
i11111 1 1 y1,111,1,y11 e/ ,, ., ., , ,,,, 

..x.a...lFti ....I ...... .....,D.., 

C DISTRIBUTORS REQUIRED IN ALL COUNTRIES. FOR 
FURTHER DETAILS CONTACT: TENOREL 

t1 O LAMBOSTRAAT, 2 BUSSUM, HOLLAND. 
CONDOR ELECTRONICS LIMITED, 100 COOMBE LANE, LONDON SW20 OAY. 

The fastest bird in the business TELEPHONE: 01 -946 0033 (4 LINES). TELEX: 928502. 

Distributors of cartridges, styli, record cleaners, condenser microphones, headphones, and adaptors etc. Guaranteed 24 hour despatch service. 
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What s new in Solderin g Chemicals? 
Multicore 's R & D 

Laboratories are still 
making news -three 
important new 
chemicals for electronics 
manufacturers. 

MULTICORE PC 26 
ROSIN FOAM FLUX 

A completely new general purpose liquid 
soldering flux particularly suitable for the 
automated soldering of all types of printed 
circuits. PC 26 provides a unique combination 
of desirable properties. 

Complies with U.K. Ministry Flux Speci- 
fication D.T.D. 599A. 
Eliminates "icicles" and "bridging ". 
0.5% max. halide content and yet gives 
better soldering than t: 'n- approved fluxes 
with high halide contents. 
Leaves negligible flux residues so p.c. 
boards are dry after soldering, can be 
handled and inspected easily and have 
better sales appeal. 

MULTICORE PC 81 
SOLVENT CLEANER & 
FLUX REMOVER 

A unique blend of polar and non-polar solvents 
formulated for degreasing electronic hardware 
prior to soldering as well as for removing rosin 
flux residues including ionizable activators 
after soldering. Its intermediate boiling range of 
71 to 80 °C and selective solvency make it ideal 
for vapour degreasing. 

The boiling range of PC. 81 is higher than 
fluorinated solvents (approx 46°C) and lower 
than either trichloroethylene (87 °C) or per - 
chloroethylene (121 °C). Also its solvency prop - 
ertiesfor rosin flux removal are superiorto fluori- 
nated solvents without in any way affecting most 
electronic hardware. As a result, PC. 81 solvent 
will perform its vapour cleaning function longer 
and more effectively than fluorinated solvents 
whose vapour condensation ceases at 46 °C 
with a consequent end to flux removal. 

Solvent evaporation rate is substantially 
lower than that of the fluorinated solvents, 
making it more economical to use in open tanks 
and vapour degreasers. 

Multicore PC. 81 is a highly stabilized solvent 
blend, extremely resistant to thermal or chemi- 
cal breakdown during prolonged heating or as 
a result of the introduction of activators from 
the solution of rosin during its working life. 
Its relatively narrow boiling range and 
high stability make it readily useable 
again without property changes after 
distillation. 

PC. 81 can also be used for cold 
cleaning and to reinforce ultrasonic 
cleaning. Even though its toxicity 
is relatively low, well ventilated 
areas are required. 

PC. 81 is expected to be partic- 
ularly welcome as it is non -flam- 
mableand non -combustible under 
the new British "Highly Inflammable 
Liquid" Regulations. 

Supplied in one gallon metal 
cans and 45 gallon steel drums. 

Specific Gravity (20 °C) - 1.256 
Boiling Range 71 80 °C 

Toxicity (TLV) 340 ppm 
Residue on Evaporation- Tess than 10 ppm 

MULTICORE PC 54 
CONFORMAL 
COATING 
Fully meets the requirements of the new U.K. 

Defence Standard 59 -47 /issue 2 and U.S. 
Spec. MIL- I- 46058C, which are becoming 
mandatory for the protection of many 

electronics assemblies against 
adverse environment, contamin- 
ation and attack by chemicals. 

PC. 54 is a two -part epoxy resin 
system which is conveniently 
mixed in equal parts by volume. It 
may be applied by dip, spray or 
brush to either one or both sidesof 
p.c. boards and components where 
it forms a thin tough coating after 
curing. PC. 54 will dry in 1 hour 
under normal ambient conditions 
and develop its full propertiesafter 
several days at room temperature 
or it may be cured in 2 to 4 hours at 
65 "C. A glass fibre brush can be 
used to remove the coating locally 
to enable rework and repair. 

Other Multicore Soldering Chemicals 
include a complete range of liquid fluxes and 
the following special chemicals. 

PC 2 Multicore Tarnish Remover 
Cleans tarnish from metal surfaces prior to 
soldering. 

PC 10A Activated Surface Preservative 
Applied after pre -cleaning, preserves solder- 
ability and need not be removed. 

PC 10D 
A special version of PC 10A for application by 
roller coating machines. 

PC 90 Peeloff Solder Resist and 
PC91 Thinners 

A temporary solder resist for edge- connector 
contact areas etc. Replaces masking tape. 

PC41 and PC43 
Solder Bath dross inhibitors. 

PC 52 Protective Coating 
One -part conformal coating. Can be soldered 
through. 

PC 70 Thinners 
Compatible Solvent blend for use with all rosin 
tluxes, PC 10Aand PC 52. 

Pleas write for Technical Bulletins on your 
Company's letterhead for products which 
interest you to: 

MULTICORE SOLDERS LIMITED 
Hemel Hempstead,Herts. HP2 7EP 
Tel Hemel Hempstead 3636 Telex 82363 
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