
ustralia SA1 .20 
Belgium Fr. 61.50 
Canada $1.50 

-Danmark Kr.11.00 
inland Fmk. 6.20 

rmany Dm. 4.50 
esce Dr. 45.00 
(land Dí1.4.50 
ly L. 900 

alaysia M$3.25 
w Zealand 5NS1.20 
rway Kr. 10.00 incl. moms 
rtuga l Esc. 40.00 
uth Africa R. 1.10 
ain Ptas 80.00 
eden Kr. 6.90 incl. rroms 
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MARCONI INSTRUMENTS LTD 

mi's TF 2115 
a wider view 

of signal generation... 
The TF 2015 is a versatile 10 -520 MHz signal generator with 
calibrated a.m. and f.m. and an accuracy of output level 
setting normally found only in instruments costing th; ee 
times as much. A special system gives very fast tuning 
across the bands yet provides smooth control within the 
narrowest of passbands. Leakage radiation is carefully 
screened out to enable accurate measurements to be made 
even at levels below I µV. 
Matched Synchronizer 
The clip -on Synchronizer TF 2171 transforms the 
performance of TF 2015 into the equivalent of a 

synthesizer at less than half the comparable cost. 
The frequency is locked to crystal stability and 
can be dialled in 100 Hz. steps. Tuning is quick 
and easy - set the decade dials, switch to "lock" 
and tune the generator to the approximate 

frequency and the synchronizer will finish the job for 
you, Now you can change the frequency by up to 2% 
using the decade dials without touching the generator - 

and ail to an accuracy of 2 parts in I0'. It stays locked 
all day and doesn't degrade any aspect of the 
generator performance. 
I.F. Probes 

These are an invaluable aid to the testing of receivers 
with squelch or battery economiser circuits. 
These circuits are inactivated when the crystal - 
controlled signal from the probes is brought into 
the proximity of the receiver's i.f. strip. This 
makes it easy to tune the generator to a receiver 
when its channel frequency is unknown. The 
probes can also be used to check exact tuning by 
adjusting for zero beat. 

THE SIGNAL GENERATORS 
MARCONI INSTRUMENTS LIMITED 

Longacres, St. Albans, Hertfordshire, England, AL4 OJN Telephone: St. Albans 59292. -elex: 23350. 
A GEC -Ma coni Electrolics company. 
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LOW COST VOLTMETERS 
from the 

range 
of 

LEVELL 
PORTABLE INSTRUMENTS 

1 

A.C. MICROVOLTMETERS 
VOLTAGE & dB RANGES: 15.V 50:.V, 1500V ... 500V 
Acc. 1% } 1 % f.s.d. '- 1 HV at 1 kHz - 100, -- 90 
+50dB. 
Scale - 20dB/ + 6dB rel. to 1 mW / 60052. 

RESPONSE: ' 3dB from 1 Hz to 3MHz, _ 0.3d13 from 

4Hz to 1 MHz above 500µV. Type TM3B can be 

set to a restricted B.W. of 10Hz to 10kHz or 100 kHz. 

INPUT IMPEDANCE: Above 50mV >4 3M17<20pf. 
On 50r,V to 50mV > 5M12 <'50pf. 
AMPLIFIER OUTPUT: 150mV at f s d 

type 
TM3A £77 type 

TM3B £88 

BROADBAND VOLTMETERS 
H.F. VOLTAGE & dB RANGES: 1mV 3mV. 10mV . 3V 
A., ...,, 1% f s.d. at 30MHz. - 50dB, - 4003 

20dB. Scale - 10dB/ + 3dB rel. to 1 mW / 50 
0.7dB from 1 MHz to 50MHz, 1- 3dB from 300kHz to 

400MHz. 
L.F.RANGES: As TM3 except for the omission of 15µV and 

1500./ V 

AMPLIFIER OUTPUT: Square wave at 20Hz on H.F with 
amplitude proportional to square of input. As TM3 on L F. 

type 
TM6A £ 25 M6B 

D.C. MULTIMETERS 
VOLTAGE RANGICS: 31LV. 10,V, 30µV . 1kV. 

Acc. ± 1% ± 1% rt.s.d. ±0.1µV. 12 & CZ scales. 

CURRENT RANGES: 3pA, 1 OpA. 30pA . . 1 mA (1A for 
TM9BP). 
Acc. ±2% -±1% f s . d ' 0.3pÁ. LZ & CZ scales. 

RESISTANCE RANGES: 30, 100. 300 ... 1 GO linear Acc. 

1% t l' f s d top to 100MO. 
RECORDER OUTPUT: 1 V at f.s.d. into 110.2 ranges. 

TM9A £ 0 TM9BP £125 

D.C. MICRO VOLTMETERS 
VOLTAGE RANGES: 301íV, 1001N. 304V . 300V. 
Acc - i d., ± 1µV. CZ scale. 
CURRENT RANGES: 30pA, 100pA. 300pA . . 300mA. 

cl , 
± 2pA. CZ scale. 

LOGARITHMIC RANGE: 
5µV at - 10% f.s.d , ± 5mV at -±- 50% f.s,d., ± 500mV at 

f s d 

RECORDER OUTPUT: 1V at f.s.d. into >11(0. 

type 
TM10 £73 

These highly accurate instruments incorporate many useful features, including long battery life. All A type models have 83mm scale meters, and 

case sizes 185x1 10x1 30mm. B types have 1 27mm mirror scale meters and case sizes 260x1 25x1 80mm 

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

Prices include batteries and U.K. DELIVERY. VAT extra. 

Optional extras are leather cases and mains power units. 
send for data covering our range of portable instruments. 
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The world over - 
You get the 
best service 
from Haltron 

Haltron 

For high quality electronic valves, 
semiconductors and integrated 
circuits - and the speediest service - 
specify Haltron. It's the first choice of 
Governments and many other users 
throughout the world. Haltron product 
quality and reliability are clearly 
confirmed. The product range is very, 
very wide. And Haltron export 
expertise will surely meet your 
requirements. Wherever you are, get 
the best service. From Haltron. 

Hall Electric Limited, 
Electron House, 
Cray Avenue, St. Mary Cray, 

Orpington, Kent BR5 3QJ. 
Telephone: Orpington 27099 
Telex: 896141 

WW - 068 FOR FURTHER DETAILS 
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What have Quad been up to recently? 

Current Dumping that's what 
Current Dumping is not East Anglia's 

answer to the black pudding but the name 
given to a totally new power amplifier 
circuit developed by QUAD. 

A current dumping amplifier basically 
consists of a low power amplifier of very 
high quality, which controls the loud- 
speaker at all times and a high - powered 
heavy -duty amplifier which provides most 
of the muscle. 

The small amplifier is so arranged - it 
carries an error signal - that provided the 
heavy duty transistors (the dumpers) stay 
within the target area of the required 
output current, it will fill in the remainder 
accurately and completely. 

The reproduced quality is solely depen- 

dent on the baby amplifier, which because 
of its low power, can be made very good 
indeed. 

The QUAD 405 is the first amplifier to 
incorporate current dumping. 

There are no interna adjustments, so 
nothing to go out of alignment. 

There are no cressover distortion prob- 
lems and performance is unaffected by 
thermal tracking. 

The QUAD 405 offers impeccable per- 
formance, reliably and predictably. 

Details from your nearest QUAD retailer 
or write directly to Dept. W W Acoustical 
Manufacturing Co. L:d., Huntingdon, 
Cambs., PE18 7DB. 

QUAD 
for the closest approach to the original sound 

QUAD is a Registered Trade Mark 
WW -017 FOR FURTHER DETAILS 
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_' 77 `t. 

Good, better, best... 

All things are a matter of compromise and superlatives must take 
account of it. Few will dispute the slogan under which our 
precision pick -up arms are sold. In this context 'best' is not only 
a reference to quality in design and manufacture, but extends to 
service which we believe is unequalled. 

Every week we send out hundreds of letters providing detailed 
advice and answering customers' queries in a way that only 
specialisation permits. 

Spares are despatched promptly to all parts of the world, usually 
the same day, and a recently introduced exchange service pro- 
vides new arms for old on very attractive terms. 

Because of these things demand sometimes exceeds supply but 
delivery is yet another matter in which we should be able to help 
if you write to 

SME Limited Steyning Sussex England 

r 

The best pick -up arm in the world 
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PHILIPS 

Follow the'Philips PIù'; k' 
way to prosperity ;11174 

Prepare for an increase in trade by,making sure that your workshop is 

the most efficiently equipped and that your service engineers' home visits 

are the fastest and most effective. Get these Philips instruments now. 

You won't find better value for money. 

New 

PM5501 PAL TV 

Pattern Generator Price £149 

Extremely light, portable instrument for service in customers' 
home. 5 different test patterns for colour and black white 
installation and service. RF output signal switchable : VHF 
Band III and UHF Band IV. t kHz tone for sound performance 
checks. 

PM5509 PAL TV Pattern 
Generator 
Price £350 
The ultimate in pattern generator_ 
Full IF coverage; band I, III, IV 
and V. Electronic tuning with 5 

preset channels. to test patterns 
,(colour and black white). Adjustable 
chroma burst and HF- amplitude. 
Special sync, video and VCR outputs. 

7111r0ew' 

PM6456 FM Stereo Generator 
Price £192 

Complete stereo signal. L & R signal. 
Internal L.F. modulation: I & 5 kHz. 
External stereo modulation 
possibility. X -tal controlled pilot. 
Adjustable multiplex signal. 

PM5324 HF Generator 
Frequency range too kHz - 
I to MHz. X -tal calibration. 
Special band spread ranges. 
High frequency stability. 
Electronically stabilised 
output max. 5o mVrms in 

75 !1. Facilities for internal 
and external AM and FM 
modulation. 

PM5334 TV 

ersamme 

Price 
£297 

Sweep Generator Price £399 
8 frequency ranges, 3 MHz - 
860 MHz. Sweep width 
continuously adjustable over 
selected range. Sweep frequency 
adjustable, 8 - 5o Hz. One variable 
and 3 fixed markers. Signal 
frequency is accurate and 
thermally stable. Stabilised output 
into 75 !!load. 

PM2503 Ele 

Price £69 
AC DC voltage ranges too mV -I kV. 
AC DC current ranges t IAA - t A. 
Resistance ranges too 11- t o M S!. 

2 -3 " accuracy on all ranges. 
Resistance measurements : unique 
linear scale. No zero adjustment 
necessary. Automatic polarity 
indicator. 

onic Multimeter 

PM2412 General Purpose 
Multimeter Price £48 
1)C voltage 300 mV - 1000 V. 
AC voltage 3 V - 600 V. 
DC current to mA -6 A. 
AC .urrent too mA -6 A. 

u: ,values f.s.d.) 
Resistance t tl - to M !!. Tautband 
40,000 !! V. suspension -type meter. 

PM2513 Low Cost Digital 
Multimeter 
Price £95 
DC voltage ranges 0.2 - 1000 V. 
AC voltage ranges 0.2 - 600 V. 
AC, DC current ranges 0.2 mA - 2 A. 
Resistance ranges zoo S! -2 M I!. 
Full circuit protection. 
Provision for temperature 
measurements, -6o to 200 C. 

PM3110 10 MHz dual -trace 
oscilloscope 
Price £243 
Fully automatic triggering, including 
TV line and frame. 
Large 8x tom screen. 
to MHz 5o mV, 5 MHz 5 mV. 
Overload protected. 
Ergonomic styling and lightweight 
construction. 

'l'he Philips Plus is the quality of design, specification 
and appearance - particularly in terms of human 
engineering - of every instrument. A total test and 
measuring range capability, which includes 'scopes, 
meters, counters, pulse generators, power supplies, 
recorders and generators. The ability to supply all the 
user's needs from a single source. 
.\1! prices exclude VAT. 
For prompt delivery of any of these instruments, send 
us your cheque. If you require further information, use 
the reader reply service or write to or telephone 

Yi" 
Pye Unicam Ltd 
Philips Electronic Instruments Dept. 
York Street Cambridge England CBI 2PX 
Tel: Cambridge (0223) 58866 Telex: 817331 

amer ter or me aw or Ca+bnoe Govp 
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On balance the best 

Mk.III 
Flying SpotColour 

Telecine 
The all in one lómm /35mm Telecine 

for 625/525 Standards. 
Instant Start - Fast Shuttle - Still Frame 

Automatic Facilities. 

Cintel 9000 

RANK CINTEL 
Watton Road, Ware, Hertfordshire, SG12 OAE, England. Telephone: Ware 3939, Cables: Rank Ware, Telex: 81415. 

A trading unit within RPI Ltd. 

Economy with Super High Band 
Broadcast Performance 

the obvious choice for the 
cost and quality conscious user. 

WW - 080 FOR FURTHER DETAILS 
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In a range of multimeters with pointers 
whats the point of one without 

7 

The point is that for some applications, a digital indi- 

cator makes a lot of sense.That's why AVO makes the 
the Digital Avometer DA 114. It offers you a choice of 
DC, AC and resistance ranges at high accuracy. High input 
impedance, comprehensive built -in calibration check 

facilities, two versions -one for mains operation, the 

other with built -in rechargeable battery and mains 

operation. 
It offers you the best of the traditional AVO 

features - reliability, ruggedness, range, repairability, 

readability and, perhaps above all, AVO accuracy. Plus 

the best of the new generation multimeters. 

As you can imagine, our designers took a long hard 

look at digitals before they produced a Digital 

Avometer. For instance, they realized that the displays 

on some digital meters could be a positive nuisance in 

many applications. After all, you don't always need 

accuracy to the 'nth degree -so where you'd normally 

just glance at an analogue pointer you could find 
yourself screwing your eyes up at a diminutive and 

faintly glowing digital. Afew hours of that and the 
average engineer would be begging for the return of 
his old analogue meter. 

That'swhy we gave the DA 114 numerals big and 

bright enough to read across a room. And it's the 
reason that AVO, while producing one of the few 
'serious' digital multimeters, still produces what is 

probably the widest range of analogue multimeters 
for the electronics engineer. 

The AVO range for Electronics Engineers includes 

Model 8 Mk 5, Model 72,and the high impedance 
models EM 272 and EA 113. 

414 
For full details of the range, contact 
your distributor or write to: 

AVO Limited, Archcliffe Road, Dover, 

Kent CT17 9EN.Telephone: Dover 
(0304) 202620. Telex: 96283 

Thorn Measurement Control and Automation Division 

WW - 114 FOR FURTHER DETAILS 
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sound equipment 
by 

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

WW -061 FOR FURTHER DETAILS 

A message for dealers 
in exclusive high quality 
audio equipment - 
everywhere. 
It is now proposed to expand the distribution of 
RADFORD products by supplying from the 
factory in BRISTOL direct to franchised dealers 
outside the United Kingdom. 

If you have a discriminating clientele looking 
for the finest audio equipment and loudspeaker 
components available, you could profit from a 

direct RADFORD franchise. 

Write today for details and leaflets. 

Radford Audio Ltd 
Ashton Vale Road 
Bristol BS3 2HZ England 

RADFORD 

ZD22 
Stereo Pre -amplifier Control Unit 
A stereo pre -amplifier of virtually zero distortion. 
Inputs for disc, tuner, and two tape machines. 
Size 17" x 44" x 10" deep. £145.00 

HD250 Stereo Integrated amplifier 
Incorporates ZD22 pre -amplifier with low distortion 
power amplifier of 50 watts per channel into 4 -8 ohms 
load. Headphone output. Illustrated above. 
Size 17" x 41" x 11". £195.00 

ZD100 Power amplifier 
Power output 120 watts in 4 ohms and 75 watts into 
8 ohms. Distortion less than 0.004% up to clip level. 
Size 17" x 4;" x 13 ". £175.00 

ZD200 Power amplifier 
Power output 250 watts into 4 ohms and 150 watts into 
8 ohms. Distortion less than 0.004% up to clip level. 
Size 17" x 7" x 13 ". £295.00 

WW -030 FOR FURTHER DETAILS 
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THE new WORLD OF AUDIO 

1976 INTERNATIONAL AUDIO FESTIVAL & FAIR OLYMPIA LONDON 

13th -19th September (inclusive) 

There is a whole new deal for exhibitors at the 
1976 Audio Festival & Fair. A new deal designed to ensure 

that participation spells success in every way 
The formula has been created by a new management 

team comprising people with a real understanding 
of Hi -Fi and people possessing deep experience and 

expertise in staging, ; ., \mayor exhibitions. 

Plans 
for the 
1976 
Audio 
Fair 
include:- 

new - earlier dates 

new - extended trade 
only period 

new -floor plats 

new - cost structure 

new - Biggest ever 
all -media 
promotion 

plus - 
The backing of 
all the <ey 
IPC Business 
Press 
publications 

IT'S SOUND SENSE FOR YOUR COMPANY TO BE THERE 

Complete and post the coupon below for more details 

Please send me a brochure with details for intending exhibitors at the 1976 Audio Festival & Fair. 

Name Company 

Address telephone number 

Complete and post to: Audio Festival & Fair, Iliffe Promotions Ltd., 

Dorset House, Stamford Street, London SE1 9LU. 

Tel : 01 -261 8000 

--< 

9 
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Bridge in a thousand 

WAYNE KERR 
A meinhrr he. Wrh a i1 Fi -- _ 

For more information phone Bognor (02433) 2581 1 , or write to 
Wayne Kerr, Durban Rd., Bognor Regis, Sussex P022 9RL 

One part in one thousand is the accuracy 
of Universal Bridge B224 from 10 ohms 
to 1 gigohm,0.1pF to 10 microfarads and 
1 nanomho to 100 millimhos. Monitor its 
1592Hz source frequency and also get 
0.1 %from 1mH to 10kH.With reducing 
accuracy,coverage extends above and 
below the ranges quoted,on R, C, G and L. 
Resistive and reactive terms read simul- 
taneously. Sockets for 200Hz - 50kHz 
operation. Internal rechargeable battery. 
Many other valuable features detailed in 
Data Sheet B224. 

WW - 081 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 with carrying case, Probe and internal 11/2 
volt standard size battery. 
Model "Mini -Z 1" measures from -40° C to + 70° C 
Model "Mini -Z 2" measures from -5` C to + 105` C 
Model "Mini -on Hi" measures from + 100° C to + 500° C 

PRICE £20.00 each (VAT 8 °0 EXTRA) 
Write for further details to 

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

('Phone 01 -837 7937) 

WW -059 FOR FURTHER DETAILS 

1- 10,000 for same 
day shipment 
Prices from 49p 100 rate 
Military grade - 

ask for NATO conversion list 

Custom design specials- 
7-10 days for samples 

15 years experience 
Equivalents to most European 
& U.S. type available 

Erg ComponnnIs Telephone : 0582 -62241 
Luton Road, Dunstable, Bedfordshire,LU5 4LJ England. 

WW -108 FOR FURTHER DETAILS 
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The Oryx 50. A temperature controlled mains 
soldering iron. (Temperature control within ± 2 %.) 
Adjustment (200 ° -400 °C) can be made whilst iron 
is operating using the same tip. Light, compact and 
easy to handle. A large 50W element loading gives 
rapid heating and high performance with constant 
tip temperature. 

Also available: Oryx safety stand. 

The IsoTip. A safe, high - 

powered iron which works 
anywhere without mains 
lead. The breakthrough? 
Nickel Cadmium cells that 
are re- chargeable. 
(A charging stand is included 
for 240v or 115v A.C.) 
Each charge gives at least 
60 soldering joints. Weight? 
Only 6oz. 

With the Oryx adjustable 
bench vice you can handle 
soldering, drilling, and 
cutting on even the most 
delicate components. 
Positioning is easy and 
quick, with 90° vertical and 
360° horizontal adjustment. 

Oryx SR3A desoldering tool. 
Ideal where components are 
tightly grouped. Instantly removes 
unwanted solder from printed 
circuits etc. Accurate, reliable, 
speedy, and safe. 

Greenwood Electronics offer a range of highly advanced products 
specifically for professional soldering applications. 

For more detailed information about the comprehensive Greenwood range, 
write to address below. 

Greenwood Electronics 
Portman Road, Reading RG3 1NE.Tel: Reading (0734) 595844. Telex: 848659. 

Due to expansion we are seeking additional distributor /stockists. 

WW -H3 FOR FURTHER DETAILS 
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S -DEC Solderless Breadboard 50p off +free solder board. 
Designing circuits? It's easy with S -DEC! NO SOLDERING - just plug your components in. So they can be re -used indefinitely. As used by the Schools Project Technology 
Courses. 

FREE with this offer - booklet giving a range of quick -assembly circuits for the S -DEC, including radio receiver; 3 -stage amplifier, and many others. 
Also, FREE control panel for mounting switches, lamps etc. 
This offer also applies to the T -DEC, U -DEC, and the T- and U- super solder boards. Simply take this page to your local dealer, or send it direct to us. 
S -DEC BREADBOARD + FREE SUPER SOLDER BOARD. £1.48 (send £1.80 to cover postage, packing and V.A.T.). 
T-DEC + SUPER SOLDER BOARD £3.87 
U -DEC A + SUPER SOLDER BOARD £4.31 covers postage, packing and V.A.T. 
U -DEC B + SUPER SOLDER BOARD £7.71 
To use ICs with T and U -DEC A, 16 DIL adaptor with socket, £1.92; 10 to 5 adaptor with socket, £1.80. 

NEW Low cost PB DEC Super Solder Boards. 

toy 
-a-e-e 

When your circuit is proved working on your DEC, simply plug the components into a Super Solder Board - a fibre -glass, drilled, roller- tinned finished circuit board using the 
same layout as the DEC breadboard. Once the components are plugged in, in the same positions as on the DEC, solder! (No cutting or drilling of contact rails.) The result - a perfect, finished, printed circuit board. 
Super -solder boards are available in packs of 1 or 3 off. 
SUPER SOLDER BOARD SSS -1 for use with S DEC circuits, only: 1 off £0.39; 
3 off £1.00. 
SUPER SOLDER BOARD SST -1 for discrete circuits: 1 off £0.59; 3 off £1.60. 
SUPER SOLDER BOARD SSU -1 for discrete and DIL circuits: 1 off £0.59; 3 off £1.60. 
SUPER SOLDER BOARD SSN -1 for discrete and DIL sockets. Up to 40 -lead 0.6 in. DIL, 
and for the direct insertion of TO5 packages or 0.1 in. lead -out sockets: 1 -off £0.69; 
3 -off, £2.00 
When ordering, please also send £0.40 for post, packing and V.A.T. 

Expo Reliant Drills and Kits. 
Powerful, miniature, low- voltage drills capable of sawing, grinding, burring, brushing and polishing - as well as drilling holes up to 3 mm. diameter through virtually any material. 
The Expo drill operates from a power supply of 12V d.c. or, using the Titan transformer/ 
rectifier unit (0220), from a.c. mains supplies at 200 -250V a.c., 50Hz. 
The Expo Reliant Mini Kit, consists of the Reliant Standard Drill (0150) and a set of 20 
assorted tools (0305), providing a powerful, versatile kit for use both by the professional 
and the hobbyist. Prices: £9.40 including postage and packing, and V.A.T. 

Zippy Cabinets. Ideal For All Assembly Cabinets. 

Resist Coated Circuit Board Lowest price in 
U.K. 
12" x 12" Glass Fibre 1/16 coated with resist 
£1.50 each. 

Circuit Board Manufacture, Fast delivery, Low 
Price, any circuit board made in days. 

Robust ABS plastic assembly boxes, front panel designed to be cut and drilled, slots 
inside for mounting circuit boards attractive colouring and styling. 
TP1 80 x 50 x 30mm £0.72 1 OFF TP3 155 x 90 x 50mm £1.62 1 OFF 
TP2 115 x 65 x 40mm £1.27 1 OFF TP4 210 x 125 x 70mm £2.27 1 OFF 
Discount for quantity prices include Post & VAT 

NIGHT GUARD. 
Dimmer with a difference, Guards your home 
from theft, SET, darkness comes, lights come 
on, dawn, lights go off. Dims room lights up to 
500 watts. £5.95 + £1.05 VAT & POST 

Factory: 

DEC - T DEC - U DEC Accessories. 
16 DIL ADAPTOR £0.99 
16 DIL with socket £1.92 
Single ended leads (packs of ten) £0.90 
Double ended leads (packs of ten) . £0.90 
EXPERIMENT GUIDES used by all to 
teach electronics with DEC breadboards. 
GUIDE A 8 Projects £1.50 
GUIDE 8 10 Projects £1.77 
GUIDE C 3 ADVANCED . £0.90 
GUIDE D 10 Projects £2.40 
GUIDE E 23 Projects £4.20 

P.B. ELECT P.B. ELECT7RDNICS LTD. 
SCOTLAND 

ELECTRONIC - SCIENTIFIC - / INSTRUMENTS 

Sa /es Office: 57 High Street, Saffron Walden, Essex. Tel Saffron Walden (0799) 22876 
Factory: 62 Largo Road, St. Andrews, Fife, Scotland. Tel: St. Andrews 2641. 

WW -099 FOR FURTHER DETAILS 
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Putting our test equipment to the test 
won't cost you a thing. 

.I 

Heathl'ScMürriberger° 
sernbied instruments 

LIT 

Send now for the new Heathkit catalogues. 
They're both free. 

Then, when you get them, compare Heathkit equipment 
with the instruments you're using now. 

We're sure you'll be pleasantly surprised. 
In the assembled catalogue you'll find a wide range of 

laboratory grade assembled instruments. Including oscillo- 

scopes, frequency counters, multi- meters, power supplies, 
function generators and chart recorders. 

In the kit catalogue you'll find all you'd expect from the 

world's largest makers of electronic kits. Test equipment, 
audio equipment, kits for the home and many more. 

We'll also be very happy to advise on all your service 
requirements. 

For full details, just post the coupon now. Or call in and see 

us at the London Heathkit Centre, 233 Tottenham Court Road, 

or at our showroom in Bristol Road, Gloucester. 
And test our test equipment for yourself. 
Heath (Gloucester) Limited, Dept. WW -36, Bristol Road, 

Gloucester GL2 6EE.Tel: (0452) 29451. 
MI MI MN MI WM ........ . .-I 

To: 
loucester 

Heath( Glouceste 
GL2 6EEr) 

Limited, Dept .WW -36. 

I 
G 
Please send me b 

. 

oth Heathkit catalogues. 

I Name 

I Address 
I 
IL 

HEATH 

Schlumberger 

I'ostcode 

FAST RESPONSE STRIP CHART RECORDERS 
Made in USSR 

Type H3020 -1 

Single pen 

Specification 

Basic error 2.5% 

Sensitivity 8mA F.S.D. 

Response 0 2 sec. 

Width of each channel 80mm 

Chart speeds. selected by 

push buttons 0.1-0.2-0.5-1-2.5 - 
-5- 12.5 -25mm /sec. 

Chart drive 200 -250v 50Hz 

Type H3020 -3 

Three -pen 

Recording: Syphon pen directly attached 

to moving coil frame, 

curvilinear co- ordinates 

Equipment: Marker pen, Timerpen, Paper footage 

indicator, 10 rolls of paper. connectors, 
etc. 

Dimensions: H320-1: 285x384x16.5mm 
11320 -3: 475x384x16.5mm 

PRICE: H320 -1 £108.00 
H320 -3 £ 160.00 

Exclusive of VAT Available for immediate delivery 

Z & I AERO SERVICES LTD. 
44A WESTBOURNE GROVE, LONDON W2 5SF 

Tel. 01 -727 5641 Telex: 261306 

WW-093 FOR FURTHER DETAILS 
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The James Scott range of Microwave equipment 
now offers industrial users a greater choice of 
alternative systems in robust, industrial, cast 
aluminium housings, for a wide variety of 
applications. 
The range is made up of standard sub -assemblies 
which can be permutated to suit Individual 
application requirements. 
Some Suggested Applications for these Units 
Level controllers; Proximity alarms; Small object 
counters; Process control systems; Positioning 
systems; Door opening systems; Safety barriers; 
Presence /detectors; Train control systems; Vibration 
sensing systems; Intruder alarms; Road vehicle 
systems. 
If any of the above are your problems or if you have 
a particular problem for which we could adapt a 

system please write or telephone for further 
information and technical literature to 

Ill11 
JAMES 

SCOTT 
(Electronic Engineeringlltd 

111 CARNTYNE INDUSTRIAL ESTATE 
GLASGOW G32 6AB 
Tel 041.778 4206 

WW -004 FOR FURTHER DETAILS 
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PROFESSIONAL 
TAPE TRANSPORTS 
and multi -channel electronics 
for studio and industrial use 

Finance 
available 

s +i Type 19 

kw 25mm model 

* Tapewidths up to 25mm 
* Speeds: 3mm /s minimum up to 152cm /s max 

2 and 4 speed models 
* Reel Capacity up to 29cm 
* Remote Control Facility 
* Tape Tension Control 
* Automatic Interlock against misuse 
* Special models to customer requirements 

BRENELL ENGINEERING CO LTD 
231 -5 Liverpool Road, London N1 1LY. Tel: 01- 607.8271 

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

REPAIRS 
OF ELECTRICAL MEASURING INSTRUMENTS 

7 -14 DAYS SERVICE 
Al MODEL 8 MK.V 

- 

STOCKISTS 
ALSO SUPPLIERS OF GEC 

RISSO AND OTHER 
MULTI -RANGE TEST SETS 

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

OF ALL TYPES OF INSTRUMENTS, INDUSTRIAL 
AND PRECISION GRADE 

LEDON INSTRUMENTS LTD. 
GLADSTONE WORKS, GLADSTONE RD, 

FOLKESTONE, KENT. 
TEL: (STD) 0303 57555 

WW -039 FOR FURTHER DETAILS 
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MEASURE FREQUENCY ANY- 
WHERE WITH MULTIMETERSIZE 
INSTRUMENT POWERED BY 

FOUR PENCE LLS 

Latest technology miniature device 
uses four 0.4" LED digits to display 
frequency. 5 ranges with coupled 
decimal point give resolution of 
0.1 Hz to 1 kHz in decade steps. 

TAKES UP ALMOST NO BENCH 
SPACE. 
NEW LOW PRICE. £67.50 inc. p &p 
ex vat. 

Mains PSU available which fits 
inside ready drilled case. 

MINIATURE 
N)W WITH BATTERY 

0.4 in. 

DISPLAY FREQUENCY METER 
FM -1 

.2 

4. Also: FX -1 FREQUENCY MULTIPLIER (X 60,X 1001 L T 0 T 
ShC // O/ / INSTRUMENTS LTD., 24 

£27.5 

Copenhagen Street, 

FOUR -DIGIT MEMORY 
DISPLAY 

FIVE RANGES 
4 ppm CRYSTAL 

SIZE 61x3;x21in 
-including knob 

and terminals 

LONDON N1 Tel: 01-278 6273 

WW -084 FOR FUR7HER DETAILS 

There's more scope 
in Scopex 

The Scopex 4D25 is a portable 25 MHz 
dual -trace instrument suitable for all 

laboratory and field applications. It features a 

guaranteed measuring accuracy of 3% - and 
yet at £225* is in a price bracket bel6wy,- 
comparable instrument. Check these features 
and see why the 4D25 is a must for the 
discerning buyer. 

*DC-25 MHz, full screen 

-X-3% accuracy 
*Signal delay (both channels) 

*One control for Trig Level and Polarity 

*Timebase 200ms to 200ns 
x 5 expansion 

*Sensitivity 50V /cm to 10mV /cm 

*UK List ex VAT 

L.f C P E X write or telephone today: - 

Scopex Instruments Ltd., Pixmore Industrial Estate. 
Letchworth, Herts. Tel: Letchworth (04626) 72771 

WW -078 FOR FURTHER DETAILS 

P.A. SYSTEMS FOR AIRPORT. HOTEL. FACTORY. 

THEATRE AND LECTURE THEATRE AUDIO SYSTEMS 

AUDIO MIXING EQUIPMENT 

SIMULTANEOUS TRANSLATION SYSTEMS 

RADIO AND T.V. BROADCAST SOUND CONTROL EQUIPMENT 

MARINE INTERCOMMUNICATION AND ENTERTAINMENT EQUIPMENT 

System design, manufacture and installation. 

i ` 
Wenden, 

LIMITED 
XWenden, Saffron Walden, Essex C61 t 4L9 

TEL. Saffron Walden (0799) 40888: TELEX: 817444 

www.americanradiohistory.com
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ALLEN & HEATH Ltd. 

* MINIMIX is a unique system of 
interlinking units which may be used 
individually or together to provide 
low cost quality mixing facilities for 
any application. 

* QUASI is a fully professional semi - 
modular portable mixing console. It 
can be supplied in two 
configurations, 8 x 4 or 10 x 2. 

* POP MIXER is a modular 16 channel 
stereo P.A. console built to a very 
high standard and with maximum 
facilities. 

* MOD II 16 x 8, 16 -track monitoring 
studio console. The emphasis is on 
maximum facility and quality and yet 
keeping price to a minimum. 

F i ltd 
Pembroke Houseand , Campsbourne 

I 
Rd., Hornsey 

LONDON, N8. Tel. 01 -340 3291 (10 lines) 
WW -120 FOR FURTHER DETAILS 

Where can I get an RF Generator 
nowadays that's easy to use, reliable, 
robust but not too expensive ?" 

-00001""w6 "Here'' -Avo's new HF135 -a really useful professional 
RFgenerator ideal for repair bench or test lab. 

Wide frequency range -eight bands from 100kHz to 
240 MHz. Calibration accuracy conservatively rated at + 1% 
right across the range Output level from 1pV to 100 mV 

: 6dB). AF Signal source facility (1 kHz). Input for external 
modulation. All wrapped up in a tough metal cabinet with 
ergonomically designed front panel and complete with 
connectors, crocodile clips and the AVO guarantee of 
reliability, serviceability, and accuracy at a sensible price. 

For descriptive leaflet and name of your nearest stockist, 
phone or write: 

Avo Limited, Archcliffe Road, 
Dover, Kent. CT17 9EN. 
Tel: 0304 202620 Telex: 96283. 

1, Thorn Measurement Control and Automation Division 
WW -102 FOR FURTHER DETAILS 
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ELECTRONORGTECH N ICA 

carbon film 
RESISTORS 

1/2, and 1/4w 70°C 5% tol. E.1 2 

EX -STOCK 

£4.00 PER 1,000 PLUS 

OF ONE VALUE V.A.T. 

Contact John Gingell 

z&I 
AERO SERVICES LTD. 
44A Westbourne Grove 
London W2 5SF 
TEL: 01 -727 5641 TELEX 261306 

WW -005 FOR FURTHER DETAILS 
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'1Lst Equi jnient 
Alultinieters 
The Eagle range of multimeters 
covers every possible need of the 
electrical or electronic engineer. 
They cost from about £6 to £58 
(inc V.A.T.). There's at least one 
which suits your job precisely. 

We have a lot of otïher test equipment too. 
Send the coupon and we'll send you our 
complete catalogue. 

I. 
Please send me details of all your test equipment 

NAME 

ADDRESS 

Eagle International Ltd., Precision Centre, Heather Park Drive, Wembley HAO 1SU 
Tel (01)- 902 8832 

. - NE' - 
WW -028 FOR FURTHER DETAILS 

ww 
.1 

66 where can I get a Universal Bridge 
that's good enough forthe labs,simple 
to use and tough enough for the shop 
floor and doesn't cost a fortune?,, 

"HereAVO's Universal Bridge B150 Mk. 3 gives you 

measurement of resistance, capacitance, inductance 
accurate to 1 %, can be used anywhere, it's battery powered. 

And anyone can use it, connections are simple and readings 

easy to take -with no calculations thanks to.the mechanical 

irr -line digital display and interlocking units selector. 

The B150 Mk. 3 -for use in production, quality control, 
development labs -even at goods inwards. Tough metal 

cabinet, and the AVO guarantee of reliability, serviceability 
and accuracy, all at a price that's a pleasant surprise. From 

good distributors everywhere. 
Ring us for the name of your nearest stockist or for 

fuller details of AVO's Universal Bridge B150 Mk. 3. 

Avo Limited, Archcliffe Road, 
Dover, Kent. CT17 9EN. 

Tel: 0304 202620 Telex: 96283. 

1 Thorn Measurement Control and Automation Division 

WW -103 FOR FURTHER DETAILS 
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(Ga.rdners 

The Best 
of British 

Where performance 
is paramount, professionals prefer Gardners... 

We, at Gardners, have been in the communications busi- 
ness for many more years than we care to remember - so 
have our Audio Transformers. Used throughout the world by 
leading broadcasting and recording companies or wherever 
only the highest technical standards and levels of reliability 
are good enough our products are still preferred by profes- 
sionals who know ... 

From microphone to tape (or film), speakers or head- 
phones, studio consoles, manpacks, amplifiers, modems, we 
at Gardners have tried to anticipate yourneeds. Miniaturisa- 
tion (yes!) plus good performance (yes!) through to excep- 
tional performance (of course!). Impedance changing, 
coupling, isolation, bridging, low and high power, with or 
without D.C. Choose from our standard range of 95 models! 
Every one an example of sheer professionalism. 

All have low loss, low distortion, low phase- shift, low 
pick -up, BUT wide frequency range. 

Frequency 
Response 

Cat. 
No. 

Impedance (OHMS) 
Input Output 

Turns Reno OFeranng Level 
Sec/Pr) dBm at 50Hz 

MU 7501 03-15 100k 83/188.1 
MU 7503 
MU 7514 

0-200-600 
600 

100k 
600/2.4k 

13/23:1 
1 s 1.1 8 

MU 7518 10k CT 10k 1.1 CT 1 
MU 7521 3.75/15 600 CT 6.32/12.64.1 
MU 7522 3.75/15 tOOk 82/164 1 

MU 7524 
MU 7525 

150/600 
600 CT 

600 CT 
300/1.2k 

1/2'.1 
1 1.1.41 CT 165 

MU 7530 10k CT 10k 1:1 CT 
MU 7534 50/200 100k 22.4/44.8:1 ) 
MU 7566 
MU 7567 

600 CT 
600/150 

10k/2.5k 
50k 

.08/2.04:t 
9.13/18.26.1 t2 

MU 7582 200/50 600 CT 1.73/3A6:1 20 
VM 7461 15/3.75 600 6.35/12.7:1 
VM 7464 600/150 600 1/2:1 
VM 7466 
VM 7468 

600 
50/12.5 

10k/2.5k 
50k 

4.14/2.07:1 
32/64:1 

4.75 

We would emphasise that the above 
is a representative selection only. 
Send for Brochure GT5 for 
complete listings. 
All units described are normally 
AVAILABLE FROM 

SPECIAL DESIGN SERVICE. 
If your requirements cannot 
be met by dur standard 
range, then we will gladly 
design for your 
production needs. 

! 1 dB 
50HZ tOkHz 

± 0.5 dB 
30HZ-20kHz 
(T 1dB at 20k Hz) 

i 0.5d810HZ-10OkHz 

1dB30HZ-22kHz 

: 10B 30HZ-12kHz 

` Ga.rdners 
Gardners Transformers Ltd. 
Christchurch Dorset BH233PN 
Telephone 

41276 
02015 -2284 

Gardners XCH 
Approved manufacturers of 

electronic transformers, modular power supplies, inverters and 
converters to Defence Standard 05 -21 

WW -101 FOR FURTHER DETAILS 
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Tester 
available 
no salary required 

Undertakes thorough checks on 
printed- circuit boards. 
Thrives on repetitive work. 
Never omits a test. 

Full information in brochure 
TM, available from Wayne Kerr, 
Durban Road, Bognor Regis, 
West Sussex, P022 9RL Telex 
86120 Telephone Bognor 
Regis (02433) 25811 

Interviews by arrangement. 

WAYNE 
KERR 

WW - 066 FOR FURTHER DETAILS 

DIGITAL CLOCK KITS 
LITRONIX CLASS II LEDs 1 -24 25 -99 
DL707E, 704E, 701E 0.3" 0.70 0.48 
DL727E, 728E. 721E -0.5" (2 digit pack) 1.80 1.15 
DL747E, 746E, 750E 0.6" 1.50 1.00 

MHI CLOCK KITS 

100+ 
0.36 
0.86 
0.80 

Contents:, Clock chip, driver chip. PC board 1-9 10 71 
MHI -5309 BCD & 7 seg. Reset to zero 7.35 6.80 
MHI -5311 BCD output - TTL interfacing 7.35 6.80 
MHI -5314 Basic clock, 7 seg. 6.60 6.20 
MHI -5318 External digit selection 7.35 6.80 
MHI -5378 Car /Boat clock. Quartz crystal timing source 

15.10 13.50 
MHI -5025 Alarm, snooze. 7 seg. 8.35 7.85 
MHI -50395 Up /Down counter. 6 Decade 19.50 18.60 
MHI -50396 Up /Down counter. HHMMSS 19.50 18.60 
MHI -50397 Up /Downcounter. MMSS.99 19.50 18.60 
MHI -7001 Time date, alarm, sleep. 7 seg. 10.00 8.70 

MHI DISPLAY KITS 
Contents: Litronix Class I LEDs & PC Board 1-9 10 -24 
MHI -707/4 (digit) 0.3" 6.60 6.00 
MHI -707/6 0.3" 9.50 8.80 
MHI -727/4 0.5" 2 digit package 8.50 7.80 
MHI -727/6 0.5" 2 digit package 12.00 10.85 
MHI -747/4 0.6" 9.80 8.75 
MHI -747/6 0.6" 14.70 13.00 
MHI CASE. 8 x 5.5 x 3 inches 2.95 (plus 0.25 p &p) 

The above kits are not supplied with transformer,. resistors, etc., all of which 
are stocked by most radio shops. With some kits (e.g. MHI -5378) we also 
supply quartz crystals, trimmers or other components normally difficult to 
obtain. Any of the MHI clock kits will interface directly with any of the MHI 
display kits or any other common anode LEDs. 

Terms: C.W.O. Access, Barclaycard (simply quote your number and sign) 
Credit facilities to Accredited account holders 

ALL PRICES EXCLUDE VAT AT 8% 

13YffiDU 
BYWOOD ELECTRONICS 

68 Ebberns Road 
Hemel Hempstead, HP3 9RDF 

Tel. 0442 62757 

WW - 088 FOR FURTHER DETAILS 
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New 
Achievements 
from Xcelite 

Xcelite technology has created some new additions 
to the famous 99 SERIES of Interchangeable Tools. 
The first of these is the Compact Set of Ball -End 
Hex drivers which, as illustrated, can drive from any 
angle. 

Also now available in the same series are the 
POSIDRIV blades Nos. 1, 2 and 3. 

Send for the complete Xcelite precision tools 
catalogue from: 
Special Products Distributors Limited 
81 Piccadilly, London W1V OHL 

Telephone: 01 -629 9556 

XCELITE PROFESSIONAL HAND TOOLS 
WW -048 FOR FURTHER DETAILS 

SUBMINIATURE 
), 

I Film Re Meta 
Resistors 11 - 

* Resistance Range 10Q to 150K52 

* Tolerance from ±1% * Nominal Watage (Dl 70 °C upto 50KS2 125mW 
* Prices from 9.06p each 100 rate * Temperature Coefficients from 5OppM * Size 4 1 mm long 1' 8 mm diameter 

Irk EIompalElIS Telephone : 0582 -62241 

Luton Road, Dunstable, Bedfordshire, LU5 4LJ England. 

WW -110 FOR FURTHER DETAILS 
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OMR 

LOW -COST INSTRUMENTS 

Anted 

ram 

VALUE! 
ligp 

£82 
+i2 -00 pp 

l + VAT 

745 COUNTER TIMER 
Measures frequency, period, time and totalises 

32 MHz frequency range (DC coupled) 
5 -digit .3" LED display 

6 Gate times/Time units, i Ops to 1 S in decades 
Sensitive, protected FET input 

r, 

COWMEN 
TIMER 

z 

G t-nrit; 

744 COUNTER TIMER 

£79 + £2.00 p. &p. + VAT 

Measures frequency, period and time 

30MHz frequency range (DC coupled) 

5- digit, lang -life incandescent display 

Sensitive, protected FET input 

AMIN& 

643 FUNCTION GENERATOR 
£86 + £2.00 p. &p. + VAT 

Accurate, digital frequency setting 

01Hz -1MHz 
Wide range external control of frequency 

Triangle, Squarewave and Law Distortion 
Sinewave outputs 

500 + simultaneous outputs 
DC offset 

Delivery is normally ex- stock - telephone for confirmation 
Prices correct at time of going to press, subject to change without notice 

OMS ELECTRONICS 
Riverside, lEynsford, Kent DA4 OAE 

Tel. Farningham (0322) 863567 

WW -035 FOR FURTHER DETAILS 

QUARTZ 

CRYSTALS 

-MST! 

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

WW -055 FOR FURTHER DETAILS 

i 
s 

Telford PRODUCTS LTD. 

Telford 
Oscilloscope 

cameras 

Type A modular system with widest 

range of film backs, lenses, viewing 

systems and adaptors to meet virtually 

all requirements. 

Plus inexpensive Type P (prices from £50) 
utilising coaterless Polaroid ® film and 

Robot with economical 35mm film for 
continuous feed. 

More complete details available on request from: ®Reg. Trade Mark, 

WADSWORTH ROAD PERIVALE GREENFORD MIDDX. ENGLAND Telephone:01 4 998 1011 Tetex:935524 , WY./ n MEMBER COMPANY OE BENT11M INoe5TRIES LIMITED 

WW -020 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


20 
Wireless World, March 1976 

ALSO AVAILABLE AT 
LEADING BOOKSTALLS 

the big dour from 
Wireless World 

Wireless World 
Annual 1976 
I The world of electronics, 

television, radio /audio is on 
parade in the second great 
Wireless World annual. Con- 
structional articles include mak- 
ing a photographic timer. Surveys 
cover video, magnetic tape corn- 
patability, electronic ignition and 
radio astronomy in schools. 

Hi -Fi Year 
Book 1970 
2 This is the book that tells 

you everything you need to 
know about the hi -fi equipment 
on the market. Separate illus- 
trated sections cover every major 
category, together giving prices 
and specifications of over 2,000 
products. 

H igh Fidelity 
D esigns 
3 In response to demand for 

reprints of Wireless World 
constructional projects, we have 
collected fifteen of the most 
popular designs in one book. 

r 
Order coupon 

To General Sales Dept. Room 11, 
Dorset House, Stamford St., SE1 9LU 

Circuit 
Designs (I) 
4 A compilation of the first 

ten sets of Wireless World 
Circards and including addi- 
tional circuits. Each set in this 
hard back book is preceded by an 
explanatory introduction. 

Please send me books as indicated below (state number of copies of each) 

Hi -Fi Yearbook 1976 

High Fidelity Designs 

Circuit Designs (1 ) 

I enclose remittance value £ 

£2.35 incl 

o f1.35 incl 

o f10.40incl 

(cheques payable to IPC Business Press Ltd) 
Name 

Address 

Regd. in England No. 677128 Regd. Office Dorset House, Stamford St. 
SE1 9LU 
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Audio Laboratory 
Instruments 
To expand the distribution of Audio Laboratory 

Instruments RADFORD are looking for new 

dealer /agents outside the United Kingdom. If 

you are a supplier of laboratory instruments to 

professional and industrial end users it could be 

to your advantage to learn more about 
RADFORD audio measuring equipment. 

Write today for leaflets and details of franchised 

dealership. 

Radford Laboratory Instruments Ltd 

Ashton Vale Road 
Bristol BS3 2HZ England 

RACDFORD 

LDO3. Low Distortion Oscillator 
Frequency range: 10Hz - 100kHz. 
Distortion: Distortion less than 0.002% over audio band. 

Size: 17" x 7" x 873i". £275.00 

LDO3B. Low Distortion Oscillator 
As LDO3 but additionally fitted with output amplifier and 

transformer providing a 600 ohm floating balanced output. 

Unbalance: -80dB. 1kHz. -60dB 10kHz. £375.00 

DMS3. Distortion Measuring Set 
Frequency range: 5Hz - 50kHz. 
Measurement down to 0.001 %. 

Size: 17" x 7" x 81" £225.00 

HSV1. High Sensitivity Voltmeter 
Average reading: 10s.V to 300V f.s.d. £1 25.00 

HSV2. High Sensitivity Voltmeter 
True r.m.s. reading. 1017.V to 300V f.s.d £175 00 

ANM1. Audio Noise Meter and High Sensitivity 
Voltmeter 
Average reading: 10p/.V to 300V f.s.d. 
Includes Wide band, Audio band, IEC curve 'A" and CCIR 

weighting networks. Illustrated above. £150.00 

AN M2. Audio Noise Meter and High Sensitivity 
Voltmeter 
As ANM1 but true r.m.s. reading. £200.00 

WW -032 FOR FURTHER DETAILS 

METER PROBLEMS? 

3 

Illlllllf, 

V 

137 Standard Ranges in a variety of 

sizes and stylings available for 1 0-1 4 

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: 01X837/7937 

WW -042 FOR FURTHER DETAILS 

NEW OLSON 
SLOPING 

CASES 

Type 

1 

2 
3 

Panel Dim 

150 m/m X 100 m/m 
200 m/m x 100 m/m 
250 m/m x 100 m/m 

Depth 

95 m/m 
95 m/m 
95 mini 

Height Price 

95 
95 
95 

m/m 
m/rrt 
m/m 

E1.55p 
E1.75p 
E1.95p 

New range of cases at 45° sloping panels, attractively designed of robust 

construction and finshed in two tons colour. Supplied complete with four rubber 

feet, available from stock in three different widths. 

Materials 
Cases made from 20G. steel. 
Front panels made from 20G. aluminium. 

Colours 
Cases sprayed in light brown hammer finish, front panels sprayed in light 

grey semi -gloss enamel. 

i 

PORTABLE POWER DISTRIBUTION 
COMPLETE WITH 6FT CABLE AND 
13 -AMP PLUG 

4 Sockets 13A 8.80 
6 Sockets 13A 10.45 
4 Sockets 13A /SW 10.06 
6 Sockets 13A /SW 11.11 

PLEASE ADD 8% FOR V.A.T. PLUS P & P 

Trade Counter is open for personal callers from 9 a.m. to 
5.00 p.m. Monday- Friday 

OLSON ELECTRONICS LTD. 5-7 LONG ST ., LONDON, E.2 

TEL: 01 -739 2343 

WW -l00 FOR FURTHER DETAILS 
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EXCLUSIVE WORLDBEATING DIGITAL ALARM 
CLOCK KIT* 

new, 

. 10 i 
g 

16, ALARM4 .. *Or Ready Built & Tested £22.50 

NON -ALARM £14 INC. VAT, ETC. 

£1 
S.A.E. for complete price list 

Built -in Alarm 
Photo cell con- 
trolled brightness 
AM /PM Indicator 
Giant 0.63" LED 
Display 
12/24 hr. mode 

CWO, PULSE ELECTRONICS, DEPT. WW10, 202 SHEFFORD RD., CLIFTON, 
SHEFFORD, BEDS. 

PHONE: HITCHIN 0462 814477 

Mains failure End. 

Tilt Snooze Sw. 

Separate alarm 
Control Sw. 

9 min. Snooze 

No knowledge of 
electronics to 
build kit 

clic k 
Cli ck 

CI ick 
Click 
_witch 

For Programming, 
Select on Test. 

Crosspoint Switching, 
Range Changing, 

etc. etc. 

DILswitch 16 
Contacts, 1 p /8w, 2p /4w, 4p /2w and many others held 
in stock. Rated at 28V 250mA (240V and 2A carry) 
and gold on nickel plating for low level circuits. 

From about 
£0.56 each 

Er& Components Telephone 0582 -62241 
Luton Road. Dunstahle, LU5 4LJ Bedfordshire, England. 

WW -109 FOR FURTHER DETAILS 

SPEEDSERVICE 
Hard -to -find tubes and 

semiconductors are normally 
included in our quotations. 

We try to give a complete answer. 
AEL GATWICK HOUSE HORLEY SURREY RH6 9SU 
Telex 87116 Cable, Aeroton Telex Horley Telephone Horley 5353 

WW -057 FOR FURTHER DETAILS 

JES AUDIO INSTRUMENTATION 

Si451 
Comprehensive 
350p Volts 

£50.00 
Millivoltmeter 

20 ranges 

Illustrated the Si452 
Distortion Measuring 
Unit -low cost distor- 
tion measurement down 
to .01% £40.00 

Si453 £50.00 
Low distortion Oscillator 
sine - square - RIAA 

prices plus VAT 
J. E. SUGDEN & CO. LTD. Tel. Cleckheaton (0274) 872501 

CARR STREET, CLECKHEATON, W. YORKSHIRE B19 5LA 
WW -040 FOR FURTHER DETAILS 

Diameter 33mm 
Weight 160g 
Length 125mm 
Torque 120cmg 
RPM 
approx. 10,000 
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 
EXAMPLE OF FRENCH PRECISION ENGINEERING 

NEW IMPROVED MARK II £8.00 P&P 35p 

Flexible drive. 
5.00 
P &P 25p 
Now in use by the following: 
GPO, BBC, Atomic Energy 
Authority. British Nuclear 
Fuels, Weekend TV, Ministry 
of Defence, Hospitals, 
Opticians, etc. 

Stand 3.76 
P&P 35p 

UK DISTRIBUTOR 

PRECISION PETITE LTD 
119A HIGH STREET 

TEDDINGTON, MIDDX. UK 
TEL. 01 -977 0878 

SAE for leaflets, price list and order form 
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Join the Digital Revolution 
Teach yourself the 

latest techniques of 

digital electronics 
Computers and calculators are only the beginning of the 

digital revolution in electronics. Telephones, wristwatches, 
TV, automobile instrumentation - these will be just 
some of the applicatron areas in the next few years. 

Are you prepared to cope with these developments? 

This four volume course - each volume measuring 
111" x 8*" and containing 48 pages - guides you 
step -by -step with hundreds of diagrams and questions 
through number systems, Boolean algebra, truth tables, 
de Morgan's theorem, flipflops, registers, counters and 

adders. All from first principles. The only initial ability 
assumed is simple arithmetic. 

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

Dadga at 
Digital Systems 

"kg&,AnI.A.A , 

E5 9 5 pl ups65p0 

p 

Also available - a more 
advanced course in 6 
volumes: 

1. Computer Arithmetic 

2. Boolean Logic 

3. Arithmetic Circuits 

4. Memories & Counters 

5. Calculator Design 

6. Computer Architecture 

Offer. Order this together 
with Digital Computer Logic & 

Electronics for the bargain 
price of £9.25, plus 50p 
p &p. 

Design of Digitai 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 Digital 
Computer Logic and Electronics or Design of Digital 
Systems, you may return them to us and your 
money will be refunded in full, no questions asked. 

Digital Computer 
Logic and 
Electronics 
A Self-instructional Course 

C PGnne MA ICantabl 
A W Boom BA Icantabi 

Book I 
Book 2 

Basic 
computer 
logic 

Logical 
circuit 
elements 

Book Designing circuits 
to carry out 
logical functions 

Book alipflops 
and 
registers 

Digital Cvmixwf 
Logic and 
Electronic 
5.e u,.Ca... 
Book 1 

8 95 

£3.gß 
plus 50p packing and 

surface mail anywhere 
in the world. 

Quantity discounts 
available on request. 

Payment may be made 
in foreign currencies. 

VAT zero rated. 

To; Cambridge Learning Enterprises, 
FREEPOST, St. Ives, Huntingdon, Cambs. 
PE17 4BR 
'Please send me . . . . .s e t ( s ) of Digital Computer 
Logic and Electronics at £4.45 each, p &p 
included 
or .... set(s) of Design of Digital Systems at 

£6.45 each, p &p included 
or .... combined set(s) at £9.75 each, 
included 

p&p 

Name 

Address 

delete as applicable 
No need to .ise a stamp - iust print FREEPOST on the 

, 

envelope. 

1 

WW 'j 
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HIGH POWER DC- COUPLED AMPLIFIER 
* UP TO 500 WATTS RMS FROM ONE CHANNEL 
* DC- COUPLED THROUGHOUT 
* OPERATES INTO LOADS AS LOW AS 1 OHM 
* FULLY PROTECTED AGAINST SHORT CCT, 

MISMATCH, ETC. 

* 3 YEAR WARRANTY ON PARTS AND LABOUR 
The DC300A Power Amplifier is the successor to the world famous DC300 which is so widely used in 
Industrial, and Research applications in this country. It is DC- coupled throughout so providing a power bandwidth from DC to over 20,000Hz.The ability of the DC300A to operate without fuss into totally 
reactive loads while delivering its full power, and maintaining its faithful reproduction of Pulse or complex 
waveforms has established the DC300A as the world's leading power amplifier. Each of the two channels will operate into loads as low as 1 ohm, and the amplifier can be rapidly connected as a single ended amplifier providing over 650 watts RMS into a 4 ohms load, and still providing a bandwidth down to DC. Below is a brief specification of the DC300A, but if you require a data sheet, or a demonstration of this fine equipment please let us know. 

Power Bandwidth 
Power at clip point 11 chan) 
Phase Response 
Harmonic Distortion 
lntermod. Distortion 
Damping Factor 
Hum & Noise (20- 20kHz) 
Other models in the range: D60- 

DC -2OkHz u 150 watts -- 1db, Odb. 
500 watts rms into 2.5 ohms 
+0. - 15 DC to 20kHz, 1 watt 8S1 
Below 0.05% DC to 20kHz 
Below 0.05% 0.01 watt to 150 watts 
Greater than 200 DC to 1 kHz at 8.52 
At least 110db below 150 watts 

60 watts per channel 

Slewing Rate 8 volts per microsecond 
Load impedance 1 ohm to infinity 
Input sensitivity 1 75 V for 150 watts into 8(1 
Input Impedance 10K ohms to 100K ohms 
Protection Short, mismatch & open cct. protection 
Power supply 120- 256V,50 -400Hz 
Dimensions 19" Rackmount, 7'" High, 91" Deep 
D 1 50 - 150 watts per channel 

. MACINNES LABORATORIES LTD 
MACINNES HOUSE, CARLTON PARK INDUSTRIAL ESTATE, 
SAXMUNDHAM, SUFFOLK IP17 2NL 
TEL (0728) 2262 2615 

WW -033 FOR FURTHER DETAILS 

NT 3302. fet fm tunerhead 
+AM gang 
* FET input stage 
* 3 stage tuning 
* 3:1 gearing 
* 335pF AM gangs 
* AFC facility 

TOKO's latest FM tunerhead is available for immediate 
evaluation with the Broadercasting 9000 tuner chassis- an 
AM (LW /MW) and mpx FM chassis, with switches inc. 

OEM 
Alma 

distributed by Ambit international, 37 High St 
Brentwood, Essex. te1:216029, tlx:848095. 
ALL 9000 chassis enquiries to Ambit please. 
enquiries to TOKO UK, Ward Royal Parade, 
Road, Windsor, Berkshire. te1:54057, tlx:848095. 

WW -054 FOR FURTHER DETAILS 

when reliability 
and quality count 

Magnetrons, Klystrons, T.W. Tubes, Transmitting 
Valves, Industrial Valves, T.V. Picture Tubes, 

Cathode Ray Tubes, High Reliability Valves and a full 
range of Receiving Valves always available. 

Professional import and export 
enquiries welcomed. 

EDICRON LIMITED 
Redan House, 1 Redan Place, London W2 4SA 
Telephone: 01 -727 0101 Telex: 265531 
Cables: Edicron London W2 

WW -009 FOR FURTHER DETAILS 
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Do you really 
need a 
synthesiser? 

The Eddystone 1830 series of general purpose HF /MF 
communication receivers is widely used in marine, military, 

police, broadcasting and other professional applications. 
Using the optional crystal control facility, stability is almost 

up to synthesiser standard - at a fraction of the cost ! 

Economy, simplicity and reliability are characteristics of the 

1830 series. Continuous coverage is provided from 120 kHz to 

30 MHz in 9 ranges, with reception facilities for CW, MCW and 

AM signals. Variants are available providing SSB reception, 
modified coverage, and 50- channel crystal capability. 

Eddystone Radio Limited 
Member of Marconi Communication Systems Limited 

Alvechurch Road, Birmingham B31 3PP, England 
Telephone : 021 -475 2231 Telex : 337081 
A GEC -Marconi Electronics Company 

WW -007 FOR FURTHER DETAILS 

ANEW DIMENSION 
IN SOLDERING 

Iso-Tip Cordless 
Soldering Iron 

Ideal for factory, field servicing, 
laboratory or home, the Iso -Tip 

Cordless offers a great advance in 

soldering. It is completely portable, 
heats in 5 seconds and recharges 
automatically in its own stand. 

The Iso -Tip is powered by 
long -life nickel cadmium batteries 
giving tip performance up to 50 
watts with a temperature of 370 °C. 

Tips are available in five different 
sizes ranging from Micro to 
Heavy Duty to meet all soldering 
requirements. 

Greenwood Electronics 
Portman Rd, Reading RG31NE, England. 
Telephone: Reading (0734) 595844. 
Telex: 848659. 

WW -060 FOR FURTHER DETAILS 

Problem 
Where to obtain a low -cost device to use as a linear 
output stage for mobile and marine radio under 
SSB conditions. 

M -0V long -life beam tetrodes. 
A single TT21/22 gives 
100W PEP at 1200V H.T. 
and one TT100 delivers 
180W PEP at 850V H.T. 

EEVand M -OV 
know how. 
LAP 80 

THE M -O VALVE CO LTD, Hammersmith, London, England W6 7PE. 

Tel: 01 -603 3431. Telex: 23435. Grams: Thermionic London. 
WW -016 FOR FURTHER DETAILS 
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Add LUSTRE to every 
Performance 

SPECIFICATION 
Bias ('onrpensation: 
Patented Direct Magnetic 
Dialling System 

* Two Head shells provided 
with Gold Plated Contacts 

* Offset angle: 210 
* Tracking error angle: 

Less than 1.50 
* Weight range of suitable 

cartridge: 5 -30g 
Connecting Leads: 
Liter Capacity Phono 
Plug 

* Stylus pressure is by micro 
adjustment graduated 
from 0 -3g 

* Height Adjustment is from 
45 -i0mm 

* Overall length: 330mm 
* Effective length: 237mm 
* Overhang: 15mtn 

Lustre Pick -up arms have variable Magnetic anti -skating, stylus 
overhang adjustment, lateral balance and height adjustment plus 
an oil damped arm lifter and two plug -in headshells all to add 
Lustre to your HiFi performance. 
The Lustre Pick -up Arm is beautifully finished in satin chrome 
and black to complement the precision engineering employed 
in its manufacture and yet it is (approximately) half the 
recommended price of those few other arms which rival its 
performance. 

Wireless World, March 1976 

IIAKUTO 
INTERNATIONAL (U.K.) LTD.. 

Hakuito Hakuto House, 557/563 Rayleigh Road, Leigh -on -Sea, Essex, SS9 Si-IP. Telephone (0703) 526622 

WW - 063 FOR FURTHER DETAILS 

servos 
synchronous 

steppers 
dc motors 

gearboxes and 
control systems 

Stockists f or imi'oc Motors Molennan 
McLENNAN ENGINEERING LIMITED 

Kings Road Crowthorne Berks Telephone: Crowthorne 5757/8 

WW -034 FOR FURTHER DETAILS 

Vaco STRIPEX 
Wire Stripper 

Precision Stripping Tool for most types of PVC 
wire and cable from 38- 10AWG. - Solid or 

stranded. 
Features include: 
33 self adjusting cutting knives 
penetrate and remove insula- 
tion without nicking the wire. 
Depth Control adjusts for 
different insulation thick- 
nesses. 

Wire cutter with transparent 
finger guard snips cable clean 
Lightweight moulded nylon 
body reinforced with 
fibreglass, reduces fatigue in 
continuous operations. 

Model No. 70285 
Packed in contoured plastic 
case. Individually cartoned. 

No. 70286. Metric wire plier. Crimpsterminals, cuts and measures 
bolts, cuts and strips wire. Combines the most used cable 
operations in a single tool. 

Disti 

Special Products Distributors Limited 
81 Piccadilly, London W1V OHL 

Tel. No. 01 -629 9556 
Cables: Speciprod London W1 
W'W - 083 FOR FUR I Fil R 111 :T :\ILS 
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For just £1; the 
world isyours! 

The world of electronics, television, radio /audio is on 
parade in the second great Wireless World annual. 
Constructional articles include making a 

photographic timer. Surveys cover video, magnetic 
tape compatability, electronic ignition and radio 
astronomy in schools. 'How to ... ' features range 
from using oscilloscopes to making printed circuit 
boards. And there's a reference section listing 
standard frequency transmissions and much, much 
more. All written with the clarity, authority and 
expertise you'd expect from Wireless Wcirld. 

*£1 from newsagents or £1.35 inclusive 
by post from the publishers. 

Order Coupon 
To General Sales Dept , Room 11, Dorset House, Stamford St.. 

London SE1 9LU. 
Please send me .... copy /copies of Wireless World Annual 1976 at 
£1 35 inclusive. 

I enclose remittance value £ (Cheques payable to IPC Business 
Press Ltd). 

Name (please print) 

Address 

Company regd. in England No. 677128 
Regd. office: Dorset House, Stamford St., 
London SE1 9LU. 

a.. 
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Pt1AVE 11,OOOpo 
PER ENGINEER with ThIS 8001 
*With the Colour Faults Guide system of rapid, on- the -spot diagnosis 
of colour set faults the originating firm, Colour Vision Rentals Ltd, 
reported savings of the order of well over £1,000 per engineer per 
yew. 

HOW IT IS DONE ... A tabulated index of fault symptons and the 
most common circuit troubles causing them quickly enables the 
engineer in the customer's home to locate the cause of the 
breakdown and the panel or assembly in which it has occurred. He 
can then change the panel (etc) on the spot from his van stock and 
return the faulty item for repair subsequently, and return to stock. The 
originating firm calculates that an average of about 3 hours a week 
per engineer is saved, plus an average of one workshop uplift less per 
engineer - hence the £1,000 -plus per year saving. 

The Colour Faults Guides, E R T's top innovation of 1974-5, covering 
14 widely used chassis, are now collected in book form for sale at 
£1.70 inclusive per issue. 

CAN YOU AFFORD YOUR MEN NOT TO HAVE A COPY WITH THEM 
ON EVERY JOB? 

The fourteen chassis covered in the book comprise:- Decca 30 series; 
GEC 2210 series; GEC Hybrid 2040 series; Hitachi range - CAP 
160, CEP 180, CNP 190; ITT CVC5; Philips G8; Pye CT200 series, 
Pye 691 -697; Rank R I A823/A; Thorn C E 3000 & 3500; Thorn 
(BRC) 8000/8500 series; Bang & Olufsen 39 series - Beovision 
3500, 3600, 400, 600; Skantic - all models except earlier 22in. 
hybrid. 

691 -697 Chassis 

'43o 
serves 

Ctit,,.k'ti` 

Order Couplin 
To General Sales Dept., Room 11, ERT, Dorset House, Stamford St 
London SE1 9LU 
Please send me copy /copies of Colour Faults Guide at 
£1.65 inclusive. 

I enclose remittance value £ (Cheques payable to IPC Business 
Press Ltd.) 

Name (please print) 

Address 

Company regd. in England No. 677128 
Regd. office: Dorset House, Stamford St.. 

I London SEI 9LU 

nombrex 

MODEL 40 
WIDE RANGE AUDIO GENERATOR 

£42.49 - VA 

* 4 RANGES, 10Hz -100 KHz. 

* SINE AND SQUARE WAVE OUTPUT. 

* DUAL CALIBRATED ATTENUATOR. 

* STABILIZED OUTPUT LEVEL 1 V. 

1-acre arai Expurr cny.,r 
Send for lull technical leaflets 
Post and packing LI 00 extra 

NOMBREX LTD., POUND PLACE, WOLBOROUGH STREET 
NEWTON ABBOT, DEVON TO12 1NE 

Tel. Newton Abbot 68297 

WW -045 FOR FURTHER DETAILS 

ANADEX CF-700 

1 GHz COUNTER 
FOR £475 

ANADEX 

®AÌ°' 11111 
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 -098 FOR FURTHER DETAILS 
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tecknowledgey in consumer ICs - and their applications. 
SGS Audio ICs 

r - -- 
- 

eVC iOVCd 
To accomodate expanded R & D 
facilities, AMBIT has moved sales 
and administration 25 High 

High Brentwood. The existing 37 High 
Street premises are retained for the 
engineering activities. 
One of the first products of this 
move has been the development of 
a TV sound tuner, from an "off 
air' system, using its own varicap 
UHF TV tuner, with ICIF am- 
plifiers and block filters by TOKO. 
And then one of our best ever 
circuits - an electronic touch tuner, 
with scanning mode, and facilities 
for 6 preset stations. The unit is 

suitable for use with FM, and now 
AM of course, and offers a com- 
Plete tuner system without any 
moving parts. Selection is by means 
of touch tuning in all cases, with 
manual scan and preset switching 
automatically interlocked- 

Our R &D facilities are available for 
general consultancy to OEMs: further 
details on application. Standard project 
estimation fee, including project evalua- 
tion comment data is £15.00 payable in 
advance. 

Modules &Kits 
New modules: 

8011 Totally touch tuned varicap controller built £14.99- 
8005 Larsholt et accesory unit, with pilot tone filter 

and audio stages, rectifier, IC stabilizer, meter driver 
circuits. 

low 
pa (kit) 

8001 55kHz law pass filter (mpx birdy filter) £2.35 built 
£1.75 )kit) 

2001 Stereo scratch and rumble filter, with continuously 
variable operating frequencies. £5.80 (built) 
£4.60 (kit) 

3000 Stereo control preamp - a wide dynamic range, low 
distortion AF preamp, with vol, bal, bass and treble 
controls. kit £5.78 

2020k The TDA2020 stereo amp kit photographed on the 
left. £7.85 

7700 TV off air UHF sound tuner - built £26.00 
(4 preset stations) 

/ 
f ., -,+ 

.., / 
', 

t r` 

The much heralded TDA2020 
to make sure that you don't Y 
SGS application test circuit 
15 + 15 (RMS) Hi Fi amplifier. 
Prices : IC 

is here. And just 
go wrong, so is the 9 9 

PCB for a stereo 

AUDIO DISCRETES 

ZTX107/8/9 14p 
ZTX413(LN) 17p 
ZTX212/3/4 16p 
BD 535 n 7A /60v 52p p 
BD536 pnpl 53p 
BD377 np 3A /50v 29p 
BD378 pnp 32p 
BD515 npnj 2A/45v 27p 
BD516 pnpl 30p 
BD609 npn 10A/90v 70p 
BD610 pnpl 102p Pn 

9000 kit AM /FM mpx tuner chassis, with meth. tuner £17.50 
7004 kit MW /LW varicap tuner module, inc. ferrite rod £9.95 
7252 HiFi MOSFET FM timer module by Larsholt £24.00 
7253 HiFi FET FM tuner module inc decoder £24 -00 
5600 Hi Q MOSFET varicap tunerhead by TOKO £11.25 
EC3302 FET tunerhead from TOKO £5.00 
Complete FM Tuner kits, inc case, for use with the above 
modules: details SAE please. Prices range from £40 £60. 

Amongst our various accessories for entertainment g 
electronics is a range of FM tuning, frequency and 
sig. strength meters with 12v, 50mA bulb. 42.50 ea. 

TBA810AS +HS 1.09 
TCA940E +HS 1.80 
TDA2020 2.99 

FM LINEAR ICS 

MC1350 0.70 
CA3089 +QC 1.94 
TBA120 +QC 1.00 

MPX LINEAR ICS 

Ka92 tae tò0 só4 MC1310P +LED 2.20 
CA3090AQ +LED 3.75 

it international 
ambw 

T.a.. r..,. 

25 high street brentwoodl 
essex. em14 4th tel: (0277) 216029 

tlx: 995194 

Free price list. with an SAE, catalogue of modules and parts 
40p., including postage and VAT. 

General Terms: CWO please, official bodies and companies 
please note min. invoice £7.50. PP for CWO orders 22p per 
order. (UK and Eire). Overseas customers please include suffi- 
cient for postage. VAT is not included, and must be added 
at 25 %, In stock orders despatched within 48 hours. 

WW -053 FOR FURTHER DETAILS 

Autocrat 
The absolute leader in its class 

Farnell offer the only 

DIGITAL MULTIMETER 
with all these Features 

* AUTORANGING (with hold) * AUTOPOLARITY 

* AUTOZERO * SIX RESISTANCE RANGES 

* LARGE DISPLAYS * A.C. & D.C. VOLTS & CURRENTS 

* TEMPERATURE MEASUREMENT 

.,.0 O l.i 

...v 
..w 0.. 

Details from Farnell Instruments Limited Wetherby - W. Yorks LS22 4DH 
Telephone 0937.3541 x 01 -864 7433 

WW -096 FOR FURTHER DETAILS 

SHADED 4 POLE AC MOTORS 
Slow drive speed. 
Smooth running and freedom from 50 Hz vibration. 
Low magnetic leakage field. No electrical interference. 

Speed torque characteristics adaptable to individual requirements. 
Full load power up to 4 watts. 
Particularly suitable for tape recorders, record players, 
instrumentation. 

Sample £8.50 incl. P &P and 25% VAT 

Also DC Motors up to 1O watts output 

A. D. Bayliss & 
PFERA WORKS 
REDMAR LEY 
.L000ESTER GL19 3JU 

Son Ltd. 
Tel. Bromesberrow 364 & 273 

STD 053 -1 81 -364 & 273 

WW -029 FOR FURTHER DETAILS 
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Better Performance than any Graphic Equaliser on the market 

BUY BRITISH :; BUY HLARH- TEHNIH RESEARCH LIMITED 
Summerfield Kidderminster DY11 7RE 

Tel Kidderminster 64027 

WW-I19 FOR FURTHER DETAILS 

v 

PROFESSIONAL - FREQUENCY COUNTERS 

BY HOYMITZ 
Up -to- the -minute design. All five of our range of 
frequency -period -ratio counters are directly gated. For 
best resolution - FAST. 

Stability. Electronic controlled crystal oven 3.parts 10' 
Bright. .63" character height display. (All Nine) 

CHOICE. Filament or LED with Polaroid Filter. 

All counters have suppressed leading zeros and auto 
decimal point positioning for easy positive readings. The 
memory is also standard. 

Suffix F- Filament Suffix L- LED 

Type 061001. 

Type 06100F 

Sensitivity 10mV 

Frequency 100 Mhz 

PRICE £199.00 

Type DG32L 

Type 0632F 
(8 digit only) 

Sensitivity 10mV 

Frequency 32 Mhz 

PRICE £169.00 

Type DG700L 

Type 06700F 

Type DG400L 

Type 06400F PRICE £349.00 

Sensitivity AMP 1.DC -150 Mhz. 10mV 

Sensitivity AMP 2.40 Mhz -400 Mhz. 

10mV 

Type DG500L 

Type 06500F PRICE £475.00 

Sensitivity AMP 1.DC -150 Mhz. 10mV 

Sensitivity AMP 2.40 Mhz -500 Mhz. 

10mV 

SPECIALS TO ORDER 
Telephone Today 0642 -431 24 

Telex No. 587238 
Hoymitz Electronics Ltd. 

7 -9 Albert Terrace, Middlesbrough 
Cleveland, TS1 3PA, England 

Sensitivity AMP I.DC -200 Mhz. 10mV. PRICE £569.00 
Sensitivity AMP 2.40 -700 Mhz. 10mV 

Prices exclusive of VAT 

WW -041 FOR FURTHER DETAILS 

HEPWORTH 
ELECTRONICS 

Worcester Road, Kidderminster 
Tel. 0562 2212 or 3 

for 

Quick, Clean, Low Cost, No Waste 
Breadboarding: 

THE SK 10 Socket 

or its little brother the SK50 
Socket. SK50 Costs £6.95, the 
SK10 Costs £12.07. 
VAT and Postage extra or from London and South 
East Distributors 

ASPEN ELECTRONICS 
18A High Street, Northwood, Middlesex 

Tel. 27688 
WW 107 FOR FURTHER DETAILS 
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PRINTED CIRCUIT BOARD TRANSFER SYSTEMS 
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Acid resistant transfers for direct application to P.C. Board. This is a 

new approach to printed circuit board manufacture, giving a 
professional finish with all details that an electronics engineer would 
require, including all drilling positions automatically marked. 
Ideal for single unit boards or small quantities. All at a very low 
cost -for example an average 6" x 4" layout would cost less than 
30p, and the time taken under one hour, including etching to 
complete. 
The system is simple, briefly it consists of 10 sheets of self adhesive 
acid resistant transfers made in required shapes - i.e. edge 
connectors, lines, pads, dual in line I.C.s, 8- 10 -12. T.0.5 Cans, 3 -4 
lead transistors, etc., etc., which only require pressing into the 
required positions on the printed circuit board before etching. 

HI 
'a' 

The printed circuit transfer system is a genuine offer to the public and 
industry, A full money back guarantee is sent with each order, trade 
prices on application. 

List of Prices 

Complete system including post and VAT. £2.95 
Individual sheets 30p 
Sample sheet 30p 
Ex. U.K. Post Extra £1.00 

Printed circuit board PCB transfer systems patent applied 

E. R. NICHOLLS, 46 LOWFIELD ROAD, STOCKPORT, CHESHIRE 
TELEPHONE NUMBER 061 -480 2179 

for 

TPA SERIES - D 
Integrated circuit 
power amplifier 

TPA 50 - D Specification 
Power Output 

Freq Response 

Total harmonic 
distortion 
Input sensitivity 
Noise 

Rise time 
Price 
100V Line (C.T.) 
For full technical 

100 watts rms into 4 ohms 
65 watts rms into 15 ohms 

±0.1dß 20Hz to 20KHz into 
15 ohms. -1dB at 150KHz 
Less than 0.04% at all levels up to 
50 watts rms into 15 ohms 
OdBm 
-100dB 
2 u seconds 

£77 plus V.A.T. 
and balanced inputs available. 
information contact: 

H11H ELECTRONIC 
CAMBRIDGE ROAD, MILTON, CAMBS 
TELEPHONE CAMBRIDGE 65945/6/7 

WW -064 FOR FURTHER DETAILS 

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 

Miniature Relays 
AZ 420... 439 
International. standard relay. 
2, 4, or 6 change -overs. 
Plug -in type saves maintenance costs. 
Coil voltages: 1.2 to 180 Volts D.C. 
6 to 240 Volts A.C. 
Life expectancy to 100 million 
operations. 
Balanced spring -held armature allows 
operation in any mounting position. 
Relay extends only'/." from PC board 
when used with right -angle socket. 

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

Ìz1/4 
Z ETTLE R Zettler 

UK Division 
Brember Road 
Harrow, Middx. HA2 8AS. Tel. (01) 422 0061 

A member of the worldwide ZETTLER electrical engineering group. est. 187 7 

WW-019 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


32 
Wireless World, March 1976 

SPECIALISTS IN COIL 
AND TRANSFORMER 
WINDING: 

Torroidal: c core: high 
speed high turn bobbin 
winding: chokes and wave 
winding 
any quantity, any rating. 

Send for new catalogue. 

--A`-° 
---°`" 

°' 

' 

1 

[I' 
Electronics J , Limited 

i 

27 STATION ROAD 
BRIMINGTON 
CHESTERFIELD 
DERBYSHIRE, ENGLAND 
TEL: 0246 70297 /8/9 
TELEX 54284 

WW -018 FOR FURTHER DETAILS 

QUADRAPHONIC KIT MODULES 
IC),NUCI)IR ELECTI2I)NICS LIMITED 

is pleased to announce that it has concluded licensing agreements with the 
respective licensers of the CD -4, QS and SQ systems, thus entitling it to 

offer approved kits of parts for the following quadraphoñic modules. Each 

module is capable of being used on its own. However, the modules have 

been designed to plug into a master switch board thus enabling a universal 
quadraphonic system to be constructed. A-four-channel tone and loudness 

control is to be offered shortly. Silk screened and drilléd-front and back 

panels are also offered. 

Craie DEMODULATOR 
A complete kit of parts comprising all resistors, capacitors, transistors, 
inductors, a PCB and QS! 5022 integrated circuits necessary to construct 
a complete CD-4 demodulator. The demodulator incorporates a phase lock 
loop design and ANRS. 
CD-4 and ANRS are registered trade marks of the 
VICTOR COMPANY OF JAPAN LIMITED 

QS VARIOMATRIX DECODER 
SYNTHESIZER 

A complete kit of parts comprising four special integrated circuits, resistors, 
capacitors and double PCBs necessary to construct a Type A left-right and 
front -back QS Variomatrix Decoder /Synthesizer, capable of decoding QS 
encoded discs and synthesizing four channel sound from normal stereo 
sources. Both "Surround" and "Hall" synthesizer options are incorporated 
and offer a truly remarkable transformation of normal stereo to four channel 
sound. 
QS, QS Variomatrix and QS Synthesizer are registered trade marks of 
SANSUI ELECTRIC COMPANY LIMITED OF JAPAN. 

SO DECODER 
(Type L3A) 

A complete kit of parts comprising two integrated circuits, 28 transistors, 
1 FET, double PCBs and all resistors and capacitors necessary to construct an 

SQ decoder with wave matching logic and variable blend. This is the top 
design presently offered by CBS to its licensees. 
SQ is me registered trade mark of CBS WIC. 

For enquiries please send S.A.E. to 

COMPCOR ELECTRONICS LIMITED 
9 DELL WAY, LONDON W13 8JH 

or telephone 01 -998 8221 on weekdays 
between 7.30 p.m. and 10 p.m. only 

WW -085 FOR FURTHER DETAILS 

FOUR CHANNEL 

Recorder . £385 
Replay only £237 
VAT and carriage extra 

A new rugged four channel recorder for industrial 
or university use mounted in an Imhof steel 
case size 21" wide x 19" x 10" high overall. 
Weight 25Kg. 

In line record and replay heads with ability to erase 
and record on individual tracks. Mk. 5 Brenell Deck - 3i4, 71/2 and 15 i.p.s. - 
8'A" spools - 'A" tape - -Papst Motors. 

-Mrs equipment, which has simple controls, is specially designed for reliability and easy 
maintenance. All the amplifiers plug in. Features include jack sockets for input and 

output lines on the front panel with extra D.I.N. sockets at the back. Built in four x 

8 watt power amplifiers available. .. Price £46 

DEIMOS LIMITED 
Simmonds Road, Wincheep, Canterbury, Kent. Tel. 0227 68597 

4040 
Haim aucio 
the power amplifier 

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 combin- 
ation 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 pickup 
cartridge and driving 
any loudspeaker. 

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

WW -036 FOR FURTHER DETAILS 

Ieil(LOGIC PROBE 340 
Generates a single minus pulse 

oí02' -0 05 millisecond. 

Built -in pulse generator 
RED & GREEN -LED APPLIED LOGIC LEVEL INDICATOR 

alt Wrong polarity& overload protectors provided 
alt Detection of the peek value of input waveform 
alt Open circuit or faulty IC can be detected 
alt AlMogic levels are visible at a glance 
alt Unique high/low level probe 

a 

for use in 
detectingTTL, 

DTI flip -flop 
and other pulse 

cirants 

Each £1400 
including pp r VAT 

Discounts for quantity 

ASSOCIATES LIMITED 
52 Silver Street, Stansted, Essex. Tel: 10279) 814929. Telex: 81675 Jaylamps. 

WW-038 FOR FURTHER DETAILS 
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< 

What's new? 
How can you possibly be expected to know about every single piece of new 

equipment that has a bearing on what you are doing? 
IEA -ELECTREX '76 fills in the gaps.lt gives you a convenient opportunity of 

assessing everything under one roof at the same time. 
IEA -ELECTREX '76 could provide confirmation of your choice of new 

equipment. Or you could find a better proposition for your requirements. 
Make a point of setting aside time to come to IEA -ELECTREX 76. 

It's an education. 
Take advantage of our special money- saving travel and accommodation 

package deal. 

r I would like registration cards. 

Please send me details of the special travel /accommodation 
package deal. C 

Name 

Company 

Address 

Send to: Industrial and Trade Fairs Limited, Radcliffe House, 
`Blenheim Court, Solihull,West Midlands B91 2BG. England. wwJ 

International Electrical, 
Electronic and Instrument 
Exhibition 3 -7 May 1976 
National Exhibition Centre, 
Birmingham 

iectronir 

o Britain. 
E1,2,ti, . .:, ,dhy ASEE and BEAMA. 

Ft,rthertntormattononlEA ELECTREX'76is 
i,F front: Industr ial & Trade Fairs Ltd , 

- rouse.Blenhetm Cow rt.Solihull. 
°.l,;iands 991 2BG. England 
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TEONEX 

The 
new 
Rank 

WOW & FWTTER Meter 
Type 

1742 

X15 

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'ABS4847:1972 DIN 45507 

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

Specifications 

For further information please address your ëng6iry to 

Mrs B. Nodwell 
Rank Film Equipment, PO Box 70 

Great West Road, Brentford 
Middlesex TW8 9HR 

Tel: 01- 5689222 Telex 24408 Cables Rankaudio Brentford 

Teonex are 
better known abroad... 

because we don't sell 
in the U.K. 

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

integrated circuits. 
Teonex offers more than 4.000 devices. 

They are competitively priced and they are 
superlative in performance, because the company 

imposes strict quality control. Teonex concentrates 
entirely on export and now operates in more than 
70 'countries, on Government or private contract. 
All popular types in the Teonex range are nearly 

always available for immediate delivery. 
Write now for technical specifications and prices 
to Teonex Limited, 2a Westbourne Grove Mews, 

London W11 2RY, England. 
Cables: Tosuply London W11. Telex: 262256 

ELECTRONIC VALVES + SEMI CONDUCTORS 

for Teonexport only 
WW -015 FOR FURTHER DETAILS 
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VERSATOWER 
Strumech Engineering Limited 

Coppice Side, Brownhills, Walsall, West Miernds 
Telephone: Brownhills 4321 

WW -047 FOR FURTHER DETAILS 

FREQUENCY COUNTERS 
HIGH PERFORMANCE REASONABL Y 
PRICED ELECTRONIC' INSTRUMENTS 

CRYSTAL OVEN 

TWO TONE BLUE CASE £375 520 MHz 
Sensitivity 10mV. Stability 5 parts 10 

COI 

BOIA /M 
8018 /M 

32MHz 5 Digit E78 
32MHz 8 Digit £178 

300MHz 8 Digit £305 
250MHz 8 Digit £262 

Start /Stop versions plus £1 2 

Type 101 1MHz 100KHz 10KHz Crystal Standard £85 
Type 103 Off /Air Standard £85 

SUPPLIERS TO Ministry of Defence, G.P.O., B.B.C., Government Depts., 
Crystal Manufacturers and Electronic Laboratories world -wide 

401 32MHz 6 Digit £121 
701A 80MHz 8 Digit £195 
901M 520MHz 8 Digit £375 
Memory versions available if not 

suffixed M £25 extra 

R.C.S. ELECTRONICS 
NATIONAL WORKS, BATH ROAD 
HOUNSLOW, MIDDX. TW4 7EE 

Telephone: 01 -572 0933/4 

\C \1' - 0132 FOR FURTHER DETAILS 
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RACAL COMMUNICATION EQUIPMENT 

34 RA 117E High Stability H F. Receiver Frequency Range 1 to 30 MHz. 
34a. New condemn £400.00 +E5 00 p P 
346. Good clean condition £350.00 +£5.00 p p 

31 RA 17. Frequency range 500KHz to 30MHz. 
31. In good. clean wndihon £315.00 +E 5 00 p p 

38 RA 98. Single side band with A F.C. E83. 00 +E2 00 p p 
40 RA 218. Single side band line tune und for RA 11 7 £43 00 +E2 00 p p 
41 RA 63. Single side band Fine tune £10000 +£200 pp 
30 SECOND V F 0 with him scale for RA 17s No guarantee E 1 5 00441 50 p p 
44A RACAL Test Rig Type MA 91 for RA l 7s £30 00+E1 50 p p 

FULL SPEC. UPON REQUEST 

TELECOMMUNICATION EQUIPMENT 

27a PYE Mobile'Red,o Telephones Hugh. low band avaeable V H F Under -dish m unbng. 
Microphone on coil lead 8uhh -,n speaker £ 25.00 .a.. or £40 00 pair + p.p. £1.50 ea. 
276 PYE Mobile Radio Telephones Boot mounting Cr VV Control Box. wring loom. buhh -in 
speaker microphone on coil lead High power £30 00 ea or £50 00 paw + p.p. E2.00 ea 

27c MURPHY High Band Base Station 240v £95 O0 +£5.00 p p 
274 MURPHY High Band Case Station. 240o + 10 High Band PYE Mobhle Units las in 17a above) 

- i26000+£10 00 pp. 
27e PYE High Band Base Station. 2400 r.100 00 +£5.00 p p 
27t PVE High Band Base Station 240v - PYE High Band Mobile Units (as in 27a above} 

£285 00+£10.00 pp 
MOUNTING TRAYS /AERIALS ALSO AVAILABLE 

nut 

28e 

281 

2Be 

29 

Me 

50c 
5L 
521 

53 

54 

55 

56 

51 

58 

59 

61 

N 

M 

87 

el 

Wilkie TOM Type 86 (Tre.cewerl ßS 00 p.ir +£2.00 p.1. 
WolkM Tait Tye 18 Orteuervxl. 6.10 MHz 1u*Me. WW1. 
ceM meter [1í001U...tp.1 
Wellte Tole Is Type 38 Trteteelrer 8P I I 

Tumble MOD o 1+ E2.001.P 
P24, 6 McMMIN Mil Type MO 1AT 38 Mary c.moner 
245 DC et 31IT eut IEzMtHel E 4.00 +£1.50 Ar 

Creed 75 MM.4 ß5110 +43.00 Al. TelNn* ITrodml Untl Top Trmlmitterß5.00 +0.00 p.cycles 
Sperry. Gyre Ggou Mt. 4 EI /.00 +[I.M P.I. p. 
Melons Wrote, glee tor Men t12.00+CI.00 pp. 
Muter Typ IMO 22.28r. OC ending le 115v.. 3 Rem 400 
cycle M. 150 VA R E ter Sperry 6Ers EpiMeet 

£15.00+f 1.50 A1. 
DOI Tolpmma. martini H. Mu epperene. G.P.O. type 

[10.00 M 10 +13.00 Ir 
Neap Hr u. 2h. or PP yó.00 +EI.00 r1. 
Germ Mirs. Those marts mn . 600-1 .MpIMY It rhea 
PM Me Um M. Mk Wgm 6rlm. Electrons Peke. Idol 
ler oriel. deer. etc.. roll tler o ily. 
122* íb.00 +0.00 

Bank III AH Mod pp. Dryers. my £4.00 +[1.00 pp. 
R31M08RMR Sulu 6 Tep Rocrar, 100 -240y. AC. 't Veda. 
MO M . eery Irpl cam. 8Nlt4n maker god 

[70.00+13.00 p.1. 

RRROMIAPH AMP 3 T . Recr/r. M Mere. lut ni 
snake ß5.9O +0.0011 
Tap Cartridge Rryr. mMl4. IOw amp. Bolt p 240r. 50 

qeb £5.00 +E1.501.p. 
15 MU IRr. in sire .pod wood.. ens 2 XMI siren Mn. 
I.0 /T5E- eeMnte. /Switched impel 3 Mm /IS Mm /7G. I I 

240x. 5040 pd... Monlaclerod by Clarke 6 Smith 
6.00 +fí.50 18 

00102 power sop.raniopponent miss ssMt. Rennin 
dr. 13.00+n.Np1. 

CNN circuit filly In.sisterieod tides PI canoe[. 
240v f10.00+f1.50 p.p. 

QUARTZ digital WEcmc Osy. al.. Pert Pot.. un. 
Ren.rt le accerry. Compete with bracelet ern power cell 

135.00+£1.50 p.p. 

ITEM 

89 B 41 Cenen.iueol Receiver. IF wrung rapt coedit*. 
Fí5.00 +0.00 

90 8 62 Ca aseelentien Receiver. Rough sealing. 1 

F10.00 +[2.500.1. 
62 Ascd.R Rear L. todkenr' ..5.00 +ß.g0 P.P. 

U MCCA/0/ Munn Rmr. Vesicle.. colltHm. Gwen 11q1í8. 
220r. OC ß50.0g +[10.001.0 

N DECCA FARM MMIIM Mk. 5. GpM. I10K. 240v. 5050 
EI000 +í:10.N'.1. 

132 SS8 4 G., Treescelmr. trysts! MetrolIod. WO le ch.k 
enter. Alarcon Type x88 21. Less tower sappy 

FN +£7.501 , 
133 Ferrero* lape recrder with MR in Veheaiu Amplifier. 

Omit mgMm Meer. milt ie spokes. 3 sped. complets n 
lapis cm rod seiner EA5 +0.50 

131 A.r AIM Tutor 2 Protector. 250 well Q.J. 240V. M .ear 
camition f60 +£1.50 

TEST EQUIPMENT 

2 VHF Sweep puereler. 450900 met 
.Molk) [50.00+[1.50 p.p. 

3 Ills. Gnret.r. CT 110.I5kcs580 mu 1. 3 

ß0.0g +ß.0g14 
4 PMI Nnretr Type 60 ntreel [30.00 +[2.00 p.p. 

5 Signal 6o.r.ler 300YCr30mca I. 7 . IMrmnl 
£15.00 +13.00 p.p. 

6 SON óennM CT 2016 -ß mes F25.00 +£2.00op. 
7 /known GronenMr ICMI. 12r. 00 sr T40r. AC q 

ß5.0g +0.00 1.1. 

8 Rq.m y CMMmer Type 221. 12520.000 In. AC power 
ß0.g0 +£1.50 p.P. 

9 1611 rename mourn" Pl. Type 6625 £20.00 +0.ág 1.1. 

I01 Fromm / print Isar IBeckmm4 Type 77360 A Tell. 
meth. AC piwer I I0.240v £15.00+ß.P0 p.p. 

12 VIE frgnny Solder' (Ways Kul £10.00+£1.50 p.p. 

ITEM 

13 TV Une selector Type L 190 'Mu ardi E2p.00+£2.00 p p. 

IS !Outran *pro, g7Tt5Blp.). f1000+ MOO 
I6 YMage Rniuuur ILanp 8 i,ampsevl. 10g0w 220240r 

[0000 +f400 PP. 
17 Wide range ostilleler Type 400 C IDlwel 115.00 +í2.O0 p.p. 

18 Video oscillator (Marconi. 11885. Rough .ater..l 
000.00 +0.00 p.p. 

20 Adjustable Ruse Corrector (Reek CMaq £10.00 +£1.50 p.p. 

n V.be Voltmeter TF 4188 íiim+ II 50 p./. 
a s X Mid Teal Sel Typa CT 118 ß5.0g +ß.U51.1. 
24 Storage Scope Type SOI IHtsmlopel [55.00+15.00 pp. 
25 Sweep Eeterner by AOYMG..005 100 sicles. pure AI.e 

and uw IeelA. Type 56 08. V.ry Mud c..111te1 
[250.00 +í5D0 Pf 

93 A.F Mstiser. 75 cycas la 7.5 Mc s. Type 101 C 

110.00 +£1.501.1- 
91 Fuel Malts. Type 13171. 'United Control Corporeliow 

15000+ t3 00 P. 
98 flepUhO power supply Model 507. Menai. 'All Power 

Tnulormen LN Pon. 0-500v controllable. Meg. 0 -250v. 
Butll -n check meter. 6.3K. à 10 amps Tolle model Q5.00 P'P' 

99 2,0r. 75ape .r. 198260x. 50 cycles n mpl 
210rma 75 watts PI. I £1.501.1. 

100 Pen Aecwder. Mure mue. Type MC OC Omn.mdr 
3m.'CTA. Mew condition. 110r [á0.00+E1.501.1. 

102 Nold Mapnelp. Mounted ana rubber lest 0.50 +SO01.p. 
103 Reflection co- elticient meter 2.30 ML/1 t100.00+0.501,1. 
105 Sipe] óenentor Type Cí345. 4.5 mz 1501ÚU n B MMI yp 

Preda Bm8 -in cu0rstor [15.00 +ß.N 
106 Solenren Component indicator IRlehedl. NMI VP 253.2.0.5 

rslo IKC £100.00 +ß.001.p. 
107 Lew Innirency Oecede Oscillator ISM.rtn.1. Model OS 103.21 

Ope 3.001.1. 
IOA TfA Carrie Caarenar. Saarino. Type. A 641 A 

05.00 +13.00 Al 
109 cola Tt S Type VF 25205.00 +0.50 pp. 

110 inmialor Tut Sn. Type CT 537 IMO). Mow condition 
[50.00 +£1.501.1. 

Ills 

Ill Treatcewer. 6 channel IfxAirlieel. Plenty Tort RR 160E 

[30.00 +EI.50 p./. 
ill PE Oren/ Speclrophelomerer No 13056. 8y U.lum 

Inatrnennu P.O.A. 

113 Poster tssn[forms Titer Unit i-IO Kr. with lut [í11u1 P.01. 
114 Oscillator Test Sel CT 373. 11c!í -- 170Kce M..M. by ALL 

P.O.A. 

I IS Nemec Powr Dell. Type 6986 £50.00 +G.00 P.P. 

116 Teel t.1. Dacca Hader Type MW 58 S/M HIP 
EI85 00 +t10.00 P.1. 

117 Time Interval Meter. Type 771 Primes 750.00 +ß1p p.1. 

IIB LP. filler. Type Dif 001.5l Mulland £15.00 +£1501.1. 
119 HP tinge Type 6R 001/02 {15.00+[1.501.1. 
126 Attenuate, Type 0 5604. venelle Meirheed f 15.00 +£1.501.0. 
125 Wved Buns liber. 28M0í with e h. 2A0v mer Anhp 6r 0 Mile' 

Manu£ 6.E.0 FIB.N +ß:SO I.p. 
122 Selectee Amplifier Detester Type D 6M A. 30crs- 95C.S X I. 

X 10. X'.00 Swileml eta AM in D1 mY -.V muer. 240r 
working Morh ..d 155.00+0.50 pl. 

123 Adman* Inductance Standard Constant resistoee type. 

Menul.:.utll ie..6nndAS al Landon [10.00 +f2.00 op. 
124 Noise Werner. Type NW 451 X. 8600.9700 mos. Dacca Roder 

United caplele 175.00 +£2.00 pp. 
125 Wide Died Amplifier Type AWS 5IA Jr ee. response 

l 4,-3 Mhz. Glnnlel switched oemenrt. Db rapier. 
VC mens worYmp. Selanron [55.00+£í00 1.p. 

126 100r reference supply. Type AS7562 S.larlree 
£10.00+ß.O0 

121 14H Power Outliner AMPllller. hype 254 (Wrmeq. 30.30011X: 
KI. X10. X100 Pal onpn [160.00 +£5.001.1. 

128 Display guillemots Type 249 lurmecl 11" Olspiny M polished 
wooden cabinet £150.00+[10.00 1.1. 

129 Sunders Signal Generelot Type TF 527A. Merceei {Cm. 9.5 
KHZ - 50Mltz 8 twitched banes. A /rouble modiallea. 
Menue 

Meer 
Type). £00.00+í/.00 p.1. 

130 Wen Meier Type 695. with ulibnti.. curl 090MNt *pea. 

131 Al. Unit Type 2/. S. Bend staling,. 
tJO W 

+edjatteke 
micrometer £50.00 +0.00 p.p. 

Mail Order only please to: SOUTHERN AVIATION 
Station Approach, Epsom, Surrey. Telephone: Epsom (03727) 20691 

TEST AND SURPLUS EQUIPMENT PURCHASED. CATALOGUES NOW AVAILABLE 50p 

WW -106 FOR FURTHER DETAILS 

P 
-,ex stock to 6 weeks Delivery 

* Low cost 
* Rated up to 210 watts 
* Custom designs are 

our speciality 

1 
Data on our standard ranges is available on request 

Erb ComponEnfs Telephone : 0582 -62241 
Luton Road, Dunstable, Bedfordshire, LU5 4LJ England. 

WW -111 FOR FURTHER DETAILS 

BRADMATIC CENTURY II AMPLIFIER 

r718 Professional Solid State Stereo Power 4, 
N 

Amplifier 
As used by Spendor Audio Systems for quality assessment 

SPECIFICATION Consists of two independent amplifiers and power supplies. 
OUTPUT PER CHANNEL: 110 watts R.M.S. into 8 ohms .03 "n T.H.D. 

ISO watts R.M.S. into 4 ohms .036 ",, T.H.D. 
INPUT LEVEL: For max o/p .75 volts R.M.S. into 10K ohms. 
CROSSTALK AND NOISE: Better than .80 Db below max ouput. 
OPERATING VOLTAGE 220 -240 volts 50 -60 Hz or 115 volts 50 -60 Hz. 
Fully protected against short circuit and open circuit loads. 
Connections via CANNON or SWITCHCRAFT Plugs. 
CONSTRUCTION: Standard 19" Rack Panel and equipped with slide in box 19i" x 

IS }" x 5 *', grey with silver panel. WEIGHT: 351b. 

The Century II Amplifier has been designed for all applications where high power 
top quality audio reproduction is a prerequisite. It is ideal for studio monitoring. and 
other systems where the most discerning standards of reproduction are requred 
and the amplifier must -not contribute audible distortion. 
PRICE: £240.00 plus V.A.T. at 8 Set Plugs £7.00 plus 8 ",, V.A.T. 
Trade enquiries invited 

BRADMATIC LIMITED 
338 Aldridge Road, Sutton Coldfield, West Midlands B74 2DT. 021 -353 3171 

i 

WW -008 FOR FURTHER DETAILS 

TRANSV ERTORS 

TRANSISTORISED INVERTERS 

VALRADIO TRANSVERTORS ARE BEING USED ALL OVER THE 
WORLD FOR MANY APPLICATIONS, INCLUDING: VIDEO TAPE 
RECORDERS, SOUND TAPE RECORDERS, ALARMS, 
LABORATORY EQUIPMENT, TELEVISIONS AND MANY OTHER 
TYPES OF EQUIPMENT. 

SOME TYPICAL TYPES ARE: 
D24/500S 24v DC input 500 watts sine wave output 230v 
AC £217.20 
D12/ 150T 12v DC input 1 50 watts square wave 230v output 

£47.55 
D24/60S 24v DC input 60 watts sine wave 230v output 

£66.95 

We also manufacture Frequency Changers, Power Supplies and 
Standby Systems, and we are always happy to quote for your 
special requirements. All prices plus VAT 

Please send for full details to 
VALRADIO LIMITED, BROWELLS LANE, FELTHAM, 

MIDDLESEX, TW13 7EN 
Tel. 01 -890 4242/4837 

WW' - 087 FOR FURTHER DETAILS 
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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 £365 for the basic 
10/2 +VAT @8 %. 

MAGNETIC TAPES LTD. 
Chilton Works, Garden Road, Richmond 

Surrey TW9 4NS - 01 -876 7957 

[for second to none applications 

OUR NEW XL2000 dpm .. . 

CD X11000 

1,9999 
Volts 

True automatic polarity full 4/ digit display with basic 
0.01 °0 accuracy. 
0.55" Beckman or 0.43" led display. 
Automatic zeroing feature. 
Low power consumpton. 
Optio- isolated and fully screened analogue circuits. 
A proven design using the latest techniques and 
components make the XL2000 suitable for use in most 
process control, test, calibration and automatic 
monitoring applications. 

Send now for full details. 

ecel electronics limned 

*allege' road, bunhsome 

poole 81.112 11.11 

the panel mete; people 

telephone bournemouth 102021 766166 tk 417143 

WW -022 FOR FURTHER DETAILS 
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I Finding a level. 

Click brackets are 
infinitely adjustable 

1 for height so you I can always get your 
shelves level. 

1 

Shelving for hi -fi. 
We've solved the problems.; 

Wireless World, March 1976 

/ i i i i i i i i i 

Light on the scene. 
Local lighting just where 
you want it with Click's 

elegant, adjustable Spotlight 
or snake -arm Reading Lamp. 

Tidy wires. 
With Click you can hide all your 

leads and wires inside the uprights. 
with a neat, snap -in cover strip. 

11111111111111111 
WW6I 

Keeping it steady. 
With shelves fixed firmly to 

the wall, you eliminate floor 
vibration problems. 

I 

é 

i 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I f, Post this ad. with your name and address for I 
I Os a10 -page leaflet to Click Shelving Ltd. I 

Lowmoor Rd, Kirkby in Ashfield, Notts, NG17 7LH I 
11i i hill muloiiiiiii ---- 

WW -058 FOR FURTHER DETAILS 

7 Audio Connectors 
Broadcast pattern lackfields, 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-027 FOR FURTHER DETAILS 

ANALOGUE & HYBRID COMPUTERS 

Illustrated is the C180. one of our standard range of 

analogue and hybrid computers which offer high 
performance and extremely good value for money. This 
model has 18 I.C. operational amplifiers all of which 
may be switched for use as integrators, automatic 
function selection and meter switching, 3 -Four 
quadrant Multipliers. Individual Pot -Set Facilities, 10/o 

accuracy, built -in Stabilised Power Supplies. D.V.M. 
optional extra Many other features at this very low price 
of ìl,150 complete with patching leads and instruction 
Book. 

We are specialists in producing computers designed for your own specific research or 
engineering requirements at prices which are very little more than those for our standard 
range. 

Phone or write for details of our Analogue or Hybrid apparatus 

PHYSICAL & ELECTRONIC LABORATORIES LTD. 
MANUFACTURERS OF PRECISION ELECTRONIC EQUIPMENT 

28 Athenaeum Road. Whetstone. London N20 9AE Tel 01-445 7683 

WW -026 FOR FURTHER DETAILS 
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Now Seminex offers 
you a choice of 

72 presentations. 
(Do get your free brochure for full information.) 
Linear ICs /1 day 
Digital ICs /1 day 
Microprocessors /1 day 
Memories and 
minicomputers /1 day 
CCDs /1 day 
Optoelectronics /1 day 
Power SCs /1 day 
PCB design, production 
and testing /2 days 
Buying and selling in the 
SC industry /1 day 

No less than seventy -two 
papers in all. 

All in one new venue - Imperial 
College, London. In three lecture 
theatres. With optional luncheon 
facilities. With special applications 
'talk -in' sessions. 

Whatever your semiconductor 
interests, there are days which are 
tailor -made for you. 

Get your brochure quickly; there 
are only a few weeks to go. 
Seminex; 22nd -26th March 1976 

Seminex Limited, 
2 Old Stone Link, 
Ship Street, 
East Grinstead, 
West Sussex, R H19 4E F. 
Telephone: East Grinstead (0342) 24454 Telex: 81653. 

WW -091 FOR FURTHER DETAILS 

The 
*A 

Complete Kit 
or fully built. 

'MISTRAL Digital Clock 

Kit f12.50 {Ind) Built £18.00. 

o Pleasant green display o 24 Hour readout 
o Silent Synchronous Accuracy o Fully electronic 
" Pulsating colon 0 Push button setting 
o Building time 1Hr o Attractive acrylic case 
O Easy to follow instructions "Size 10.5x 5.7x 8cm 
" Ready drilled PCB to accept components 

Also evadable from. 
Henry's Radio, 231 Tottenham Ct. 
Rd., London WL Henry's Radio. 
404 Edgware rd., London W2; 
Crofton Electronics Ltd., 124 Coln@ 
Rd.. Twickenham, Middx.; Imtech 
Products Ltd.. Imp House, Ashford 
rd., Ashford, Middx.; Bywood 
Electronics. 68 Ebbern Rd., Hemel 

Hampstead, Hens. 

EXETRON (W W f 

Regal House, 
Penhill Road, 
LANCING, Sussex. 

Payment : CWO, Cheque, Access, 
Barclaycard. (ouote Number) 

The Semicon 
International 
Transistor Index 

37 

6th EDITION 
(1975/6) 

Easy alpha- numeric reference to the ratings and characteristics 
of some 24,000 transistors of international origin. European, 

U.S.A. Japanese. Essential guide for all Engineers, Technicians, 
and Buyers. Over 45o pages of basic information. By far the 
best manual of its kind available anywhere to -day. 

* EXTENSIVE SUBSTITUTION GUIDE 
* CV & BS DEVICES & EQUIVALENTS 

* TERMINATION DRAWINGS 
* ALTERNATIVE SOURCES OF SUPPLY 

Remit with order E 9 60 price. UK only. 
Elsewhere £10.90 
Surface mailing 

Please send coluesof the Semicon Trans.stor Index, 6th Ed to: 

Name . . . . . . . . . . . . . . . . . 

Address 

I enclose cheque /postal orders for £ 
My Access/Barclay /Interbank Card No. is 

l I I 

Refund if not sàlisfierl and 1,00k is returned crithm 14 clays. 
Semicon Indexes Ltd. 2 Denmark St. Wokingl-am. Berks. RG11 2BB. 

TEL. VVOKINGHAM 10734) 786161 
WW -044 FOR FURTHER INFORMATION 

OC)0 RADIO CLOCK 

Some examples of our range of 
PRECISION TIME MEASURING EQUIPMENT 

RADIO CLOCK RCO60A 
Co- ordinated time (from 

M.S.F. Rugby) throughout 
Western Europe with full 

data validation 

QUARTZ 
CHRONOMETER 

Robust temperature stabi- 
lised timekeeper for navi- 
gational purposes. 

STANDAR D 
FREQUENCY 

RECEIVER SFR200B 
Automatic locking and 
tracking to Droitwich. 

Suppliers of Quartz Timing equipment to the B.B.C. 

EUROPEAN ELECTRONIC SYSTEMS LTD. 
HOWE GREEN - CHELMSFORD 

0245 -75570 
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FOUNDATIONS OF WIRELESS 
AND ELECTRONICS 

M. G. Scroggie, B.Sc., C.Eng., F.I.E.E. - 9th Edition 

* Since the first edition was first published in 1936 over a quarter of a million copies have 

been sold. 

* Has proved to be of great assistance to many thousands of enthusiasts and students 

making aquaintance with the principles of radio and electronics. 

* It has been written clearly and concisely in Mr. Scroggie's well -known and often 

humorous style. 

CONTENTS. General View of a System. Electricity and Circuits. Capacitance. Inductance. 

Alternating Currents. Capacitance in a.c. circuits. The Triode at Work. Transistor Equivalent 

Circuits. The Working Point. Oscillation. Radio Senders. Transmission Lines. Radiation and 

Aerials. Detection. Low- Frequency Amplification. Selectivity and Tuning. The Superhetero- 

dyne Receiver. High- Frequency Amplification. Cathode -Ray Tubes; Television and Radar. 

Electronic Waveform Generators and Switches. Computers. Power Supplies. Appendices. 

The cost of this very useful text is £3.75 which you will agree is tremendous value for a book 

of 521 pages. 0 408 001 88 7. 

If you purchase a copy you could be the winner of a beautiful leatherbound copy, personally 

autographed by the author. Details of 'The 1/4- million Competition' appear in the book. 

ONO 
For details of other books in this field please write 

NEWNES TECHNICAL, Borough Green, Nr. Sevenoaks, Kent 

RADFORD HD250 
High Definition Stereo Amplifier 

_ tal, 

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 inherent 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 
5mV); -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 
D<,pt WA, 

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

ISquare, Wilmslow (Tel. 29599) 

Also rn stock: All Radford speaker drive units and crossovers, £022 preamp, Low 

Distortion oscillator LD03 and Distortion Measuring set DMS3. 

WW -050 FOR FURTHER DETAILS 

SINCLAIR CALCULATORS 
Cambridge E8.95. Cam. Mem £14.95. 
Scientific £12.95. Oxford 100 £8.95. 
Oxford 200 £15.95. Oxford 300 £22.98. 

Programmable Scientific P 0 A Oxford 
mains adaptor £3.19. Mains adaptor for 

Cambridge. Cambridge Memoery and 
Scientific £3.15. 

S -DECS AND T -DECS 
S. UeC E2.24 
T -DeC E4.05 yy/¡ 

-DeC A E4.45 
:DeC 0 E7.85 
IC carriers - 

1b dil plain E1.18 ' 
With socket E2.21 

10T05. plain E1.09. With socket E2.08. SSTI 3 for 

E2. SSU13 for E2. SSNI 3 for E2.40. 50p of any order 

accompanied by PB Electronics advert. 

BATTERY ELIMINATORS 
6-WAY SPECIAL 
Switched output of 3. 

6. 7'2. 9. 1211 al 

500mA with unique 

4 -way multi jack con- 

nector and Tree 

matching socket. 
E4.95. 

3-WAY MODEL 
Switched output of 6. 

7',. 9V at 250mA with 

unique 4 -way multi- 

lack connector and 

tree matching socket. 

E2.95. 

RADIO MODELS 
50mA with poppet) 
battery terminals for 
radios. etc. 6V E2.95. 
9V E2.95. Double 

41a +4'2V. £4.45. 
6 +6V £4.45. 9 +95 
£4.45. 

CASSETTE MAINS UNITS 
7'2V output Complete wnh 5 pin DIN plug 

to run cassette tape recorders from the AC 

mains. £3.45. 

CBM CALCULATORS 
'776MD 7 digits, , /memory E7.16. 
'887D 8 digit 'rL /memory /constant 
£9.95. 385R 8 digit/W. /h const. /rechar- 
geable with mains unit £10.85. 'S5 79 t 9D 

8 digit / memory / trig / log / powers / -k 

scientific notation E13.95. SR4148R 
E39.95. Mains unit for machines £2.95. 
Others include mains units 

SINCLAIR BLACK WATCH 
Fully assembled only £21.95. 

IC20 AMPLIFIERS 
IC20 t 001-n t05V stereo amp kit wnh 

printed circuit £6.95. 
PS20 Power supply for above. £4.95. 
VP20 Volume tone control and preamp 

kit, E7.95. 
SP20 10W 4 Ohm speaker, £2.95 
Send s a e for free leaflet 

SINCLAIR PROJECT 80 
AFU £7.55. FM tuner E13.25. Decoder 
£8.55. 240 £5.75. Z60 £8.95. PZ8 

£8.20. Trans for PZ8 E5.40. Stereo 80 
£7.50. PZ5 £3.95. PZ6 £8.70. Project 
805 £18.95. 

JC12 AMPLIFIER 
6W IC audio amp 
with free data and - 

printed circuit 
£2.80. Special 
offer only £2.45 if 

bought with deluxe 
kit 

DELUXE KIT FOR JC12 
Includes all parts for the pcb and vol bass 

and treble controls for mono version £2.29. 
Stereo version with balance control £4.95. 

JC12 POWER KIT 
Supplies 28V at 0 5 Amps £2.95. 

JC12 PREAMP KITS 
Type 1 for magnetic pickups mics and 

tuners Mono model £1.75. Stereo £3.25. 
Type 2 for ceramic or crystal pickups Mono 

95p. Stereo £1.90. 

,nm 

Prices include post and VAT Overseas customers please deduct VAT (8'í, on calculators and 

S -DeCs and T -DeCs otherwise 25`í). O ficial orders from schools. etc. welcome 

SWANLEY ELECTRONICS 
DEPT. WW, PO BOX 68, SWANLEY, KENT, BR8 8TQ 
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100 WATTS ! 
HY200 

The HY200 is the latest hybrid amplifier from I.L.P. It has been designed to be virtually 
indestructible lending itself to domestic and industrial applications. Latest design 
techniques including thermal shutdown make the HY200 the most advanced amplifier of its 
kind in the World. Only five connections are required, input, output, power lines and earth. 

Features: 
Short Circuit Protection 
No External Heatsinking 
Thermal Shutdown 
Only Five Connections 
Low Distortion 

Price E21.20 + VAT £1.70 
P &P Free 

TWO YEARS 

I.L.P. Electronics Ltd, 
Crossland House, 

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

Specifications: 
Output Power 100 watts R.M.S. into 8S2 
Input Impedance 100K,Q 
Input Sensitivity 500mV R M.S. 
Distortion 0.05% Typical 
Signal: Noise 96dB 
Power Band Width 10Hz - 45KHz ± 3dB 
Power Supply 45 -0 -45v D.C. at 2 Amps 
Weight 1 Kilo (2.21b) 
Power Supply PSV90 suitable for one HY200 
Price £10.56 + VAT 84p 
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 -037 FOR FURTHER DETAILS 
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Travelling Light 
Carry the D32 comfortably on any assignment 

Weight less than 101b. Size: 4 x 9 x 11 ins. The new 

Telequipment D32 dual trace 10MHz oscilloscope, 

battery /mains operated, is probably the smallest and 

least expensive 'scope of its kind in the world! 
Priced at £275' (including rechargeable batteries) 

this dual trace scope offers 10MHz bandwidth 

Telequipment gives you more scope for your budget 

TELEQUIPMENT <I_I> 
Tektronix UK Ltd. 
Beaverton House, P.O. Box 69 Harpenden, Herts. 
Telephone: Harpenden 63141 Telex: 25559 

at 10mV /div sensitivity; automatic selection of 
chopped or alternate modes; automatic selection of 

TV line or frame displays; and the choice of 

battery or mains operation. 
Travel with the D32 yourself by writing or 'phoning 
for a demonstration of this light, powerful 'scope now. 

iusive' of VAT 

WW -I05 FOR FURTHER DETAILS 
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43 Our daily bread 
44 Radar targets by M. W. Hosking 
48 F.M. tuner designs by D. C. Read 
53 News of the month 

Oilmen on the 'phone 
Harmony for cables and flex 
Home Office views on Citizens' Band 

55 Frequency modulation illustrated by P. L. Taylor 
58 Letter from America by G. W. Tillett 
59 Progress in Teletext 
60 Letters to the editor 

Microprocessors oversold? 
Audibility of phase effects 
Citizens' Band 

63 Time code receiver clock -2 by A. F. Cross 
67 Conferences and exhibitions. Literature received 
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80 Phase and sound quality by James Moir 
89 Circuit ideas 
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Single window discriminator 
Universal -motor reverser 

92 Centenary of the telephone 
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97 New products 

133 APPOINTMENTS VACANT 
152 INDEX TO ADVERTISERS 

Price 35p (Back numbers 50p, from Room I I, Dorset House. Stamford Street, London SE 9LU.) 
Editorial & Advertising offices: Dorset House. Stamford Street, London SE 19LU. 
Telephones: Editorial 01 26I 8620: Advertising 01 -261 8339. 
Telegrams/Telex. Wiworld Bisnespres 25137 London. Cables, -Ethaworld, London SE I." 
Subscription rates: 1 year: £7.00 UK and overseas ($18.20 USA and Canada). Student rate: 1 year, £3.50. 
UK and overseas ($9.10 USA and Canada). 
Distribution: 40 Bowling Green Lane, London ECIR ONE. Telephone 01 -837 3636. 
Subscriptions: Oakfield House, Perrymount Rd, Haywards Heath. Sussex RH 16 3DH. Telephone 
0444 53281. Subscribers are requested tu notify a change of address. 

c IPC Business Press Ltd, 1976 

Front cover shows part of a con- 
tinuous trace, multi -pen, wide 
chart pen recorder, the Model 320 
made by Chessell Ltd. 

IN OUR NEXT ISSUE 

Valve audio output with 
transistor drive. Wide - 
band direct -coupled tran- 
sistor amplifier will drive 
almost any valve output 
stage, including the Wil- 
liamson, with low distor- 
tion. 

How we communicate 
using symbols. First of a 
series of articles on com- 
munication theory - this 
one on the theme that 
information is finite. 

Phase shift in loud- 
speakers - how we mea- 
sure it and why the mea- 
surements are useful. Also, 
what causes electrical and 
acoustic phase shifts in 
speakers. 

SIXTY -SIXTH YEAR 
OF PUBLICATION 

ibpa ABC 

J 

www.americanradiohistory.com

www.americanradiohistory.com


42 Wireless World. March 1976 

We tailor TWTs fast at EEV 

Plug -in vacuum envelope. 

Convection cooled finned 
heat sink for vertical mounting. 

Convection cooled 
finned heat sink for 
horizontal mounting. 

Conduction cooled 
heat sink for mounting 
in any position. 

Basic focussing 
assembly. 

r Screening can be with leads 
or plug to customer 

requirements. 

Convection cooled 
finned heat sink 
for horizontal 
mounting. 

Waveguide transition. 

Coaxial transition. 

Coaxial transition. 

Waveguide transition. 

Convection cooled finned heat 
sink for vertical mounting. 

Conduction cooled 
heat sink for mounting 

in any position. 

EEV make travelling wave tubes on a 
modular 'building block' system. 

So you get exactly the tubes you want 
from EEV, and you get them quickly. 

Our production capability has now 

expanded into new and much larger premises. 
You can depend on EEV for fast service 

for TWTs covering all civil and military 
communications bands. 

Send us your spec or write for data sheets. 

EEVand M know how. 
THE M -O VALVE CO LTD, Hammersmith, London, England W6 7PE.Tel: 01 -603 3431. Telex: 234356. Grams: Thermionic London 

ENGLISH ELECTRIC VALVE CO LTD, Chelmsford. Essex, England CM 1 2QU.TeI: 0245 61777.Telex: 99103. Grams: Enelectico Chelmsford 

WW -104 FOR FURTHER DETAILS 
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wireless 
world 

Our daily bread 

Birmingham University was recently advertising for an electronics technician, to 
construct and maintain electronic instruments, for a salary of £2013 rising to 
£2343 p.a. There are, in fact, many employers expecting to get qualified and 
experienced electronics people for less than £2500. These figures are pathetically 
low, considering the skilled nature of the work and the kind of pay now being 
received by unskilled and semi -skilled workers in other fields (the national 
average for male industrial workers is £60.80 per week). The situation for 
professional engineers in our field is similarly discouraging. Last year's survey of 
chartered engineers by the Council of Engineering Institutions showed median 
incomes in electronic engineering ranging from £2460 at ages below 25 to a 
maximum of £5500 at 60 and over. For all engineers, the CEI comment that, 
taking into account the retail price index, over the two years up to April 1975 
"there has been a reduction in the real value of income over the whole 
profession ". Another electronics magazine has said "in Britain today your 
certificate, diploma or degree in technology is a passport to poverty ". 

What can we do about it? Individual solutions include emigration, 
"moonlighting" and self -employment. For most of us, however, the best hope lies 
in collective action. There are about 50,000 electronics people in the UK - a 
small number but considerable in its influence on society. We could benefit from 
a trade union of our own. At present electronics engineers and technicians can 
belong to unions associated with the particular sectors of industry and public 
services in which they work. As such they are fragmented and cannot speak with 
one voice. But simply to press for higher pay through collective bargaining is not 
enough. Such action tends to be negated by counter- action from other groups of 
workers anyway. It must be backed up and psychologically justified, first by 
raising our inherent status and secondly by making ourselves more influential. 

Status can and should be raised by improving the standard of our professional 
qualifications. Our "C. Eng ", for example, doesn't cut much ice in other 
European countries, with their technical universities and doctor -engineers. 
Getting to be more influential is not quite so straightforward, but one 
opportunity comes to hand in the Government's recent move to establish 
"industrial democracy" in the UK - which means putting workers on the boards 
of companies. This system is already accepted and operating in several countries 
including West Germany and Sweden. An independent Committee of Inquiry on 
the proposal was set up in December and is now receiving evidence and 
representations from interested groups. UKAPE is sending in a paper on the 
professional engineer's point of view. Legislation could result from the 1976 -77 
session of Parliament after the committee, of inquiry produces its report in the 
autumn. 

Remember that white -collared intellectuals peering into oscilloscopes are just 
as much "workers" as blue -collared craftsmen tending capstan lathes. 
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The purpose of the radar system is to 
obtain information about its target and, 
in many cases, to try and differentiate 
between, or identify, several objects 
which may have reflected the system's 
questing beam. 

The types of target encountered are 
many and varied. There are high speed 
targets such as missiles, low -level strike 
aircraft and shells or bullets; there are 
slower targets such as victims of police 
speed traps or the ground itself as used 
in radar altimeters. Sometimes targets 
such as hills, trees, clouds or rain are 
unwanted clutter to be suppressed and 
ignored and, in other applications such 
as terrain mapping or meteorology, 
they are of prime interest. Whichever 
the case, the radar target is diverse in 
nature and can appear in many guises 
depending on the aspect angle, fre- 
quency, or polarization with which it is 

viewed. 
Consequently, much work has been 

devoted over the years to obtaining 
both theoretical and practical informa- 
tion about the radar target and it still 
forms an important area of study. In 
addition, the subject holds much 
interest and also happens to be one 
which has occupied much of my time in 
the past, particularly in the tracking 
characteristics of guided missiles. So we 
shall examine just how various objects 
appear to eyes which respond only to 
electromagnetic radiation. 

Radar cross section 
In the first instance, it is necessary to 
have some sort of definition of the 
ability of a target to scatter the incident 
radiation back again along the same 
path to the receiver. In some cases, one 
also wishes to know how much is 

scattered in some other direction. But, 
as this only introduces yet another 
variable by having to tag any definition 
with a set of coordinates, we will stay 

How objects look to 
radio -wave eyes 

by M. W. Hosking, M.Sc., 
MILE. 
British Aircraft Corporation, 
Fitton 

with the more widely -used practical 
case of transmitter and receiver in close 
proximity. 

This scattering ability of a target 
object, when used in this radar context, 
turns out to have units of area and is 
called the radar cross section or echo 
area. It forms the coupling element 
between the radar transmitter output 
and the receiver input and a knowledge 
of its magnitude enables a very 
important parameter to be determined - radar range. 

The formal definition or radar cross 
section conjures up that theoretical 
coi.venience the isotropic scatterer, 
that is, one which scatters power 
equally in all directions. The radar cross 
section is then the area which would be 
needed in the first place to intercept 
sufficient power for an isotropically 
scattered signal at the receiver to be of 
the same strength as that from the 
target. In practice, however, things are 
not quite as simple as this may sound. 
For on thing, the radar cross section 
generally bears no resemblance at all to 
the geometrical cross section of a target 
and the only statement that can be 
made with any confidence is that an 
increase or decrease in physical size will 
produce the same trend in radar cross 
section. 

For another thing, radar cross section 
is directly related to and is strongly 
dependant on, frequency. More speci- 

fically, it relates to the number of 
(wavelengths)2 contained within the 
effective geometrical cross section. It 
also depends on the polarization of the 
incident field; that is, horizontal, 
vertical or circular and also on,the angle 
from which it is viewed. Thus, for real 
life targets such as aircraft, missiles, 
meteorological conditions, terrain, as 
opposed to theoretically convenient 
shapes, a definition of radar cross 
section, to be meaningful, must be 
accompanied by a statement of the 
above parameters. 

To show, mathematically, the place of 
the radar cross section in the scheme of 
things, we can derive on a straightfor- 
ward basis a much simplified but basic 
form of the radar equation. Take the 
transmitter of the tracking radar as 
having an output of PT watt and the 
target as being at a distance R metre. 
Then, if the antenna could radiate 
uniformly in all directions, this power 
would be spread evenly over the surface 
of an ever -expanding sphere. At the 
point when this sphere touched the 
target, it would have a surface area of 
4arR2 and so the power density at the 
target is PT /4arR2 W /m2. Now real 
antennas do not radiate omnidirection- 
ally, but concentrate the power into a 
directional beam and it may be recalled 
from a previous article that the degree 
to which the antenna concentrates the 
power is called the gain. And so, for the 
practical case where the transmitter 
antenna has a gain GT in the direction 
of the target, the actual power density 
at the target is PTGT /4irR2 W /m2. 

A proportion of this power is then 
scattered back in the direction of the 
transmitter and, from the foregoing 
definition or radar cross section, this 
amount is PT /4TR2OGT watt, where o is 

the symbol adopted for radar cross 
section and is usually given the units of 
(metre)2. From the same reasoning as 
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before, except that this time the 
directive properties of the radiation are 
inherent in the radar cross section, the 
power density arriving back at the 
receiving antenna is PTGTo /(4T R2 )2. 
This is the basic form of the radar 
equation and, whilst it can be written in 
terms of many other system parame- 
ters, nearly all of these are within the 
control of the system designer and the 
one that is not in the radar cross section. 
The received power is directly propor- 
tional to the radar cross section and so 
directly affects the detection probabil- 
ity, hence maximum effective range of 
the radar. Due to the complex nature of 
practical targets wherein the returned 
signal is made up from many individu- 
ally scattered signals from different 
areas, it is necessary to know not only 
the average or rms value of a, but also 
how it fluctuates. 

Target characteristics 
To find out how a target behaves when 
tracked by a particular radar system, 
there are the two obvious courses open: 
calculate the radar cross section or 
measure it. For all but the simplest of 
shapes such as spheres, cones, rods, flat 
plates, the scattering calculations 
become extremely complex. Once the 
target starts to consist of sudden 
changes in section with surface 
protruberances, holes and changes in 
material such as are encountered in 
practice, then multiple reflections occur 
across the target. When the sources of 
these multiple reflections are widely 
spaced compared with the wavelength, 
as is usually the case, then a true 
interference situation exists with the 
returned signal being composed of the 
vectorial sum of many individual ones. 

As a consequence, the amplitude of 
the returned signal - hence radar cross 
section - becomes very sensitive to 
aspect angle. So, whilst a mathematical 
formulation and method of solution of 
the problem do exist, the actual 
computation, which boils down to 
determining surface current distribu- 
tions, is so involved that even with the 
large, high -speed digital computers now 
available, it is hardly a practicable 
exercise. 

One method of obtaining a rough 
estimate of a complex target's radar 
cross section is to split it up into a 
number of more simple shapes about 
which more is known and then to add 
the separate scattering effects. Conse- 
quently, a lot of work has been done to 
predict the scattering from such shapes 
as cones, ogives, cylinders with a large 
degree of success. With all of these 
targets, their radar cross sections are a 
function of aspect angle and can, even 
for simple shapes, fluctuate quite 
considerably; signal fluctuations of 10 
to 20dB per degree being quite common. 

An important exception to this rule, 
though, is the sphere which has a radar 
cross section independent of aspect 
angle. Fig. 1 shows how the signal 
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Fig. 1. Variation in radar cross section 
Oa conducting sphere as wavelength 
decreases. Note approach to a limiting 
value equal to geometrical cross 
section: region in which the sphere is 
often used as a calibration reference. 

return from a sphere varies with 
frequency over the transitory spectrum 
from when its diameter is smaller than 
the wavelength to when it is much 
larger. The region where the sphere is 
much smaller then a wavelength, called 
the Rayleigh region, is of interest when 
studying the behaviour of small parti- 
cles such as raindrops and the radar 
cross section varies as D-4. 

When the sphere diameter increases 
past the point where the circumference 
exceeds one wavelength, the radar 
cross section varies as a damped 
oscillation which tends to a limiting 
value equal to the geometrically 
projected cross section of the sphere. 
The amplified oscillations are due to a 
surface wave which propagates around 
the back of the sphere and combines 
with the main relection in varying 
phase. 

Fig. 2. Image of the HS125.600 aircraft 
las seen from about the same elevation 
angle as photo on page 44 at about 600 
MHz (a) and at 3000 MHz (b) over 
nose- to-tail azimuth bearings. 

Other types of target also have this 
overall tendency in behaviour but in a 
less well -defined manner and the sphere 
is generally used as a calibration 
reference for cross section measure- 
ments. Provided that the circumference 
is greater than about 10X and that the 
conductivity, sphericity and surface 
finish are good, then its radar cross 
section is equal to the projected area mr2 
to a high degree of accuracy and is 
independent of aspect, type of linear 
polarization and further increase in 
frequency. 

At the other end of the scale, in terms 
of complexity, lies a radar target such as 
an aircraft. This consists of a multitude 
of different reflector shapes and angles, 
all of various sizes and it is just not 
possible to arrive at an accurate radar 
cross section theoretically. Measure- 
ment is thus the only answer and must 
be carried out over all aspect angles, 
frequencies and polarizations of 
interest. This consists of positioning the 
target on an essentially reflection -free 
site, illuminating it with the radar and 
recording the signal strength of the 
reflected echo. Calibration is obtained 
by comparing this return with that from 
a known sphere. 

For a large target such as an aircraft it 
is usual to carry out the measurements 
on a scale model rather than the real 
thing and to increase the frequency by 
the same scaling factor to maintain the 
same electrical size. The HS125, aircraft 
shown on page 44 was measured in this 
way to produce the radar cross section 
plot of Fig. 2 (a). This is the aircraft as 
seen by the radar from about the same 
elevation angle as in the photograph as 
the azimuth angle varies from nose -on 
through broadside to tail -on. Equivalent 
frequency was about 3GHz using 
vertical polarization. 

Another plot under the same condi- 
tions except at the equivalent frequency 
of about 600 MHz is given in Fig. 2 (b) 
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wherein it can be seen that although the 
pattern follows the same shape, the' 
scintillating effects of small reflectors 
are not so apparent at this longer 
wavelength, so producing a smoother 
return. 

Besides these characteristics of 
inanimate targets, there is a lot of 
interest in determining the radar 
refiection properties of birds and Clocks 
of birds. On the one hand, the echoes 
from such objects appear as clutter on 
the radar screen and in some cases 
can substantially mask the returns from 
small aircraft. It is thus desirable to 
know the fluctuating characteristics of 
flocks of birds so that the information 
obtained by tracking or surveillance 
radars can be properly interpreted. 

In addition, there is the danger of bird 
strike itself, particularly for the case of 
fast, low -flying aircraft and it is thus 
important for air traffic control (a.t.c.) 
radars to be able to identify and to try 
and predict bird movements. Radar can 
be used to monitor bird migration 
movements and thereby plays a part in 
planning flight operations as well as 
providing information for ornitholog- 
ists and for environmental studies. 

Besides the usual radar cross section 
dependence on frequency, polarization 
and aspect angle, the reflections from 
birds can be characterized by several 
additional parameters; amplitude va- 
riations due to wingbeat, further 
characteristic amplitude variations due 
to movements from other parts of the 
body and the speed of flight itself. A 
practical difficulty often encountered is 

that different types of radar system are 
best suited to obtaining different bits of 
the total information and not all radar 
sites possess this full capability. For 
instance, surveillance radars for a.t.c. 
are pulsed, continuously rotating types 
best suited for obtaining coarse 
amplitude variations, possibly the 
relatively slow velocities and the range, 
whilst the characteristic spectral 
"signature" from general body move- 
ments is obtained using c.w. Doppler 
radars. 

A good deal of bird target information 
has been accumulated over the last 
decade, however;. much of it by this 
country's Royal Radar Establishment 
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Fig. 3. Variation in radar cross section 
of a man as a function of frequency 
and polarization. 

and, on many occasions it has proved 
possible to identify a particular bird 
species (and hence predict movement) 
entirely on the information displayed by 
the radar. 

Individual birds to not have a very 
large radar cross section, but in flocks 
they can present quite a big reflection. 
There has been found to exist a fairly 
simple relationship between bird weight 
and radar cross section (ref. 1). For 
instance using S -band radar (2 to 
4GHz), vertical polarization and side -on 

targets, a bird such as a starling weight 
70g has an average radar cross section 
of 10-3m2 and a mallard duck of 1kg 
appears as 10 -2m2. 

Out of interest the radar cross section 
of a man is shown in Fig. 3 (ref. 2). It has 
also been found that the radar signal 
reflection from birds is quite distinctly 
amplitude modulated and that the 
modulation frequency is inversely 
related to the size of the bird. The more 
common species, ranging in size front 
swallows to herons for example have 
wingbeat frequencies lying between 2 

and 10Hz. Flight movement with time is 

represented by a number of wingbeats 
followed by a rest period and flight 

Fig. 4. These types of reflectors are 
used as calibration sources and as 
target enhancers. The dihedral (a) has 
a broad response in one plane and a 
sharp cut -off in the other whilst the 
trihedral (b) has a better all -round 
coverage. 

b 
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speeds themselves are found to lie 

mainly in the 20 to 35 mile /h region. 
Thus, by combining the data on 
airspeed, wingbeat frequency and 
wingbeat pattern, one can start to 
identify birds as a particular type of 
radar clutter and, in many cases, can 
form a good estimate of the species 
itself. 

A further source of information about 
this type of target can be obtained by 
monitoring their reflections with a 

coherent source such as a c.w. Doppler 
radar. The display thus obtained is one 
of the Doppler frequencies (or relative 
velocities) versus time caused by the 
relative movements of different parts of 
the bird's body, such as head, wings, 
tail. As different species tend to have 
different degrees of movement, this 
composite spectrum is analogous to a 
fingerprint classification, though it is 
difficult to resolve unambiguously. 

Several years ago, the Royal Radar 
Establishment used the surveillance 
radar on top of Gibraltar Rock to 
monitor bird migration movements 
through southern Spain, across the 
Straits and into north Africa. A film was 
made of the "speeded -up" movements 
taken over a long period of time from 
the radar display and clearly demons- 
trated the flight patterns and routes 
taken by various migrating species. This 
sort of information is of great interest 
to designers of radar systems and 
displays, to air traffic control and to 
ornithologists alike. 

Echo enhancement 
Sometimes, as in the case of small 
objects such as guided missiles and 
towed targets, it is necessary to find 
means of augmenting the radar cross 
section to enable them to be tracked 
reliably. A missile is by no means ideally 
suited for radar tracking, the only 
protruding surfaces generally being fins 
and wings. In addition, pitch and yaw 
angles greater than 50° occur very 
seldom during target following and the 
majority of aspect angles are likely to be 
very much less than this. The subtended 
angle at the missile is also decreasing 
with increasing range. Consequently, 
very little extra enhancement is 
provided by the wings and fins and the 
total return consists of a rapidly varying 
pattern of peaks and nulls. 

With this type of pattern, it is quite 
possible for the missile to be positioned 
at a point of abnormally low return. 
Coupled with the possibility of also 
observing very rapid signal fades, this 
could be interpreted as loss of 
acquisition and result in premature 
self- destruction of the missile. The radar 
cross section of a typical missile at the 
highest frequencies normally used 
might have a mean value of 5 x 10-3m2 

-with peaks of 0.1m2 and nulls of 10-4m2. 

The 20dB variation in returned signal 
strength could occur within a fraction 
of a degree difference in aspect angle 
and represents a very severe fade. 

The amount of space available for 
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enhancement is severely limited and is 
further restricted by aerodynamic drag 
requirements. The body diameter of 
typical missiles ranges from 120mm to 
300mm, most of which is taken up by 
propellant, exhaust nozzel, servo 
mechanisms, warhead and electronics. 
A reasonable requirement might be for 
a mean radar cross section of 0.2m2 
maintained at all aspect angles from 0° 
to ±50 °, with additional restrictions on 
the extent and duration of the nulls. 

A major factor affecting the enhancer 
design is the presence of the motor 
exhaust. Some systems employ a 
continuously burning motor during the 
flight and others an energetic initial 
boost followed by a coasting phase. In 
both cases, though, the motor flame 
must be taken into account as having a 
detrimental influence on the tracking 
signal. The overall effect is one of 
attenuation resulting from reflective, 
diffractive and absorbtive losses. This is 
most severe within the region about 5° 
from zero aspect angle and, depending 
upon the frequency, can give a two -way 
mean return loss of up to 40 dB. 

A tail -mounted enhancer system is 
clearly rendered useless at these aspect 
angles and a typical solution to the 
problem is to mount additional enhan- 
cers at the wing tips to provide coverage 
within this region. Because of aerody- 
namic considerations, these must be 
small in size, and, as such, usually have 
a limited angular coverage and do not 
contribute significantly to the enhance- 
ment at large aspect angles. 

A particularly useful design on which 
to base wide -angle enhancers is the 
corner reflector. Fig. 4(a) shows a right 
angle dihedral form of this reflector in 
which the incoming signal undergoes a 
double reflection. When viewed as 
drawn from different angles of 0, the 
reflected signal is returned in the same 
direction as the one incident and so the 
dihedral has a relatively large radar 
cross section in this plane, proportional 
to the projected area in the direction of 
view. In the vertical plane, the dihedral 
behaves as a flat plate, with the incident 
energy glancing off at the incidence 
angle and so has a fairly sharp and 
limited response. 

Better all -round coverage can be 
obtained with the trihedral corner 
reflector shown in Fig. 4(b). Once again, 
the signal is reflected back again 
towards the source, but with a more 
uniform response in the vertical as well 
as the horizontal plane. 

An additional factor which must 
often be taken into account in the 
design of enhancer systems arises from 
the frequent use of circular polarization 
in the tracking radar. This is used to 
enable some discrimination to be made 
between the wanted target and precipi- 
tation clutter such as rain or hail. Every 
time a circularly- polarized wave under -. 
goes a reflection, the electric field 
component is phased- reversed and the 
sense of polarization is also reversed. If; 
say right- handed polarization was 

transmitted, then the radar receiver 
would only be receptive to a right -hand 
polarized reflection. 

In rain, whilst multiple scattering 
between droplets exists, the predomi- 
nant reflection appears as having 
undergone an odd number of bounces 
and so has the wrong sense of 
polarization to be received. The wanted 
return from a complex target such as a 
plane or a missile, however, is 
essentially of the original polarization 
and so is detected. A slight penalty of 6 
to 8dB is paid on the mean level of the 
radar cross section by using circular 
instead of linear polarization. But 
typically this technique can provide 
about a 25dB target to clutter discrimi- 
nation. It does mean that any enhancer 
designs must take this into account and 
provide the equivalent of an 
even -bounce system. 

Another application, for radar cross 
section enhancement lies in the type of 
towed target often used for missile 
firing trials. Whilst physically small in 
size, they might be required to appear 
electrically as a small aircraft. Particu- 

Fig. 5. The Luneberg lens focuses a 
plane wavefront to a point on its 
surface (a) from which it may be 
reflected back again and the 
theoretically required uniform 
variation in dielectric constant is 
achieved in practice by a concentric 
shell construction (b). 

(a) plane 
wavefront 
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larly convenient is a device known as 
the Luneberg lens, first postulated as an 
optical device but only realized 
practically at microwave frequencies. 
Usually, the lenses are spherical as 
shown in Fig. 5 and, if the dielectric 
constant can be made to vary with 
radial distance, r, according to the law 
er= 2- (r /R)2, a plane wave incident on 
the lens will be focused to a point on the 
opposite surface. By placing a reflecting 
cap at this point, then the energy can be 
returned as a plane wave to the source. 
The above equation requires a dielectric 
constant of unity at the lens surface 
when r =R, increasing uniformity to a 
value of 2 at the lens centre when r = O. 

Such a gradual'variation is not possible 
to achieve in practice but, with careful 
design, it is possible to achieve the 
required result by building up the lens 
from concentric shells, each of a slightly 
different dielectric constant. This 
method of construction is shown in the 
cutaway lens of Fig. 5(b). 

Theoretically, the radar cross section 
of the Luneberg lens is the same as that 
of a flat plate having the same diameter, 
D, namely: 47A2 /X2 where X is the 
wavelength and A is the cross sectional 
area equal to 'rrD2 /4. 

Theoretically at, say, 10GHz the radar 
cross section of the lens is 8.6m2 
compared with the geometrical cross 
sectional area of 0.025m2. In practice, 
the lenses do not have 100% efficiency 
and, as indicated by the calibration, the 
signal return is typically up to 1dB lower 
than that from the plate. 
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FM tuner designs 
Two designs with various circuit options 

by D. C. Read, B.Sc. 

Among the many benefits conferred 
on the home constructor by the 
increasing sophistication of available 
packaged components is that these 
allow complex circuit ideas to be not 
just considered as expensive ideals but 
realised in practice with comparative 
ease and economy. This is particularly 
true in the field of f.m. stereo reception. 
L. Nelson -Jones pointed the way in his 
articles'. Further development of these 
ideas has led to a more comprehensive 
design, two versions of which are 
described below. For both, apart from 
the usual consideration of first -class 
performance and stability of operation, 
the main aim has been to eliminate 
time -consuming r.f. and i.f. alignment 
difficulties and the possible need for 
expensive test equipment. In the fol- 
lowing description, modifications and 
optional extra facilities are discussed, 
and the necessary constructional details 
given (see also part 2). 

The first, and simplest, version makes 
use of the well -proven Nelson -Jones i.f. 

and demodulator sections (though 
slightly modified) and replaces the 
discrete- component front end with a 

voltage -controlled tuner module. It also 
incorporates on the same board a 

phase- locked loop stereo decoder cir- 
cuit based on the Motorola chip. 
Pre -selected station change is by means 
of push- button switching with an extra 
switch position giving access to a 
manual control for tuning over a large 
part of Band II. Included in the design 
are regulator circuits for providing both 
the main supply rail and the constant - 
voltage source for tuning control. 

The more advanced development 
uses an RCA CA3089E package 
containing i.f. amplifier /limiter and 
demodulator circuits which are suffi- 
ciently sensitive to allow all the i.f. 

pass -band shaping to be performed at a 

lower level: limiting starts with an input 
of about 15µV for the RCA integrated 
circuit. Thus, only a small amount of 

F.M. Stereo Tuner. Wireless World, vol. 77 1971 

pp.175.80, 245 -9. See also p.376. vol. 78 1972, 

pp.179 -83, pp.318/9 and vol. 79 1973 pp.271 -5, p.591. 

All reprinted in "High Fidelity Designs ", IPC 

Business Press Ltd, 1974. . 

Performance 
Signal -to -noise ratio. 

Simple version 62dB at lmV input 
27dB at 1µV input 

f.e.t. version offers an improvement 
for low signal levels of 1 -100µV e.g. 
55dB instead of 47dB at 10µV. 

Distortion. Simple version: 0.5% at 1kHz 
and 75kHz deviation (1mV), see text 
for method of improving to 0.1% 

f.e.t. version gives 0.12% at lmV, 
0.08% at 10µV. 

Crosstalk. 34dB 80Hz to 5kHz with C25, 
R27 optimized. 
RF performance. See part 2. 

gain iri the preceding stages is required, 
to make up for ceramic filter losses and 
provide impedance matching, and the 
20dB gain i.c. (CA3053) used in the 
simple version is therefore not needed. 

In addition to the composite signal 
output, the CA3089E produces: 

delayed a.g.c. voltage 
- push -pull current supply for a.f.c. 

adjustable inter- station muting vol- 
tage. 

- direct voltage proportional to the 
r.f. signal amplitude to actuate a 

tuning meter or show received field 
strength. 

Of these, the first is most useful. It is 

used here to control the gain of an 
additional aerial -fed r.f. amplifier 
which, as well as giving the tuner 
increased sensitivity for reception of 
weak incoming signals, attenuates 
those of excessive strength to reduce 
the risk of local -oscillator pulling, an 
effect which can occur when the LP1186 
module is over -driven. More particular- 
ly the a.g.c. circuit using this control 
feed can easily be tailored to suit 
different reception conditions 
according to location and requirement. 

In the simple version of the tuner, an 
a.f.c. feed is conventionally derived 
from the demodulated audio and, 
because of other precautions taken 
against drift, is more than adequate for 
all practical purposes. The availability 
of a separate a.f.c. supply is not 
therefore particularly significant except 
that it does more readily offer a choice 

Wireless World, March 1976 

of control sensitivity. Similarly, the 
other two CA3089E outputs have only 
limited application in the present 
design. For general household use 
muting is not required with stable 
push- button tuning; neither is there 
need to inspect the incoming signal 
level. These optional facilities are 
included only to allow for band- search- 
ing by manual tuning. 

The decoder, stabilizer and tuning - 
voltage circuits are the same in both 
versions of the tuner. 

Simple version 
The LP1186 module circuit is "floating ", 
but is made unbalanced by C3 (Fig. 1) so 
that it is suitable for connection to the 
aerial via a 75 -ohm co -axial feeder. A.C. 
earthing is used because the module 
negative supply rail and the metal cover 
is held at about +4.5 volts with respect 
to the main chassis earth by zener diode 
Dl. There are two reasons for this, first, 
the LP1186 requires an 8 volt supply, 
instead of 12.5 volts nominal as in the 
remainder of the tuner circuit. And 
second, the local -oscillator frequency - 
control circuit operates about a 0 -volt 
zero error signal at pin 1 (ref, pin 8) but 
the a.f.c. voltage produced by the 
TAA661B has an on -tune centre value of 
around 5.4 volts, reduced to about 4.5 
volts, in the chain R22, R23 and R24 

A minimum incoming r.f. signal of 
about 2µV r.m.s. for 30dB quieting is 

Fig. 1. Simpler version of tuner design 
using LP1186 module. Stereo decoder 
and tuning circuits are common to the 
two tuner designs. See part 2 (April 
issue) for modification for Toho 
module. Station selection switch should 
have break -before -make contacts. 
Resistors can be 5% high stability or 
metal film types, rated at 1/4 watt. 
Capacitors are 2% polystyrene types for 
signal circuits, disc ceramics for r.f. 
decoupling, and tantalum types for 
audio coupling and decoupling. Switch 
shown with broken lines is closed for 
mono reception to kill 76kHz 
oscillation. Values in parentheses are 
for lower a.f.c. sensitivity. 
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necessary to give adequate limiting in 
the TAA661B amplifiers; and a maxi- 
mum amplitude of between 5 and 10mV 
is recommended to prevent oscillator 
pulling. 

The remaining LP1186 module at pin 
2 is the tuning control voltage from the 
push- button selector circuit which has 
selected values between 4.7 volts and 6' 
volts; a somewhat greater range is 
provided in the continuously- variable 
manual tune position. Both this voltage 
feed and the a.f.c. line are decoupled 
(R, /C,, R2 /C2) to prevent spurious 
modulation effects which could be 
caused by hum fields or other stray 
signals picked up on wiring to and from 
switches. 

AFC sensitivity 
Following normal practice, of course, 
the a.f.c. feed passes through compon- 
ents, C4, R4, which filter out the audio 
modulation. The input resistance at pin 
1 of the LP1186 is 62162, if R4 has the 
value 100k0 in Fig. 1, the useful a.f.c. 
voltage change is about one -third of the 
total available. If greater sensitivity is 
required, therefore, the value of R4 must 
be reduced and that of C4 raised to 
maintain effective audio rejection. A 
suggested pair of values is 33 1W and 
3.31.1F. With these in circuit a 50% 
increase in sensitivity is achieved but at 
a greater risk of locking to an adjacent 
station. 

The problem of incorrect selection 
because of excessive a.f.c. is aggravated 
by the interleaving allotment of trans- 
mitter frequencies and therefore mis- 
selection is most likely to occur at 
points where interleaved channels are 
received at comparable strengths. A 
typical instance might be a location 
midway between the Oxford and 
Wrotham transmitters which radiate 
basically the same Radio 1, 2 and 3 

programmes on interleaved 
frequencies. In such circumstances, the 
station chosen by the receiver might not 
be the wanted one; the choice will 
arbitrarily depend on the direction of 
tuning change. As the tuning shifts up 
or down the band from one selection to 
the next, the local oscillator might be 
captured by an in- between transmission 
which creates a large enough a.f.c. 
voltage to make it lock to this station in 
error. Over -sensitivity of the a.f.c. can 
also result in station- jumping effects 
where the receiver suddenly changes 
tuning and switches away from one 
transmission to some other because of a 

Fig. 2. Effect of changing dummy 
circuit resonance on transfer slope of 
demodulator. (a) left, optimum setting 
(b) middle, upper core "in "on optimum 
setting (c) right, upper core "out" on 
optimum setting. (1V /cm.) 

reduction in received signal strength; 
aircraft flutter, particularly, causes 
such mis- operation. 

It is obviously good practice then to 
set the a.f.c. sensitivity so that it is no 
more than just sufficient. In the event 
that particular reception conditions are 
such that sensitivity is already too large, 
even with the circuit as given in Fig. 1, 
two pairs of diodes in series (types 
1N914 and 1N916 are suitable) can be 
connected back -to -back across C2 at the 
LP1186 a.f.c. input. With this modifica- 
tion, the frequency -control swing is 
limited to less than the 300kHz station 
spacing and thus station jumping or 
mis- selection will be prevented. 

The 10.7 MHz output from across pins 
6 and 7 is fed to Tr, which provides the 
correct source impedance for the first 
ceramic filter, and also gives some 
amplification. The amount of gain is set 
by the value for R8 and should be such 
that, for a low r.f. input of 10µV to the 
tuner, a suitable signal level (say 10mV) 
is available to drive the first i.f. amplifier 
in the demodulator module; this gives 
40dB quieting. A 20dB amplifier stage 
comprising the cascode- connected cir- 
cuit in IC, provides the correct source 
impedance for F2 which finally passes 
the band -shaped i.f. signal to IC2. 

Remember that the Vernitron type 
FM4 components used for F, and F2 
must have the same colour marking. 
The green -coded type is recommended 
because these have a pass band centred 
on 10.7MHz and therefore match the 
curve normally provided by the maker's 
preset adjustment of LP1186 modules. If 
ceramic filters of another colour code 
are used, it may be advantageous to 
re -tune the two output band -pass coils 
in the LP1186 for optimum perfor- 
mance. These are accessible through 
holes in the module cover. The best way 
of making the adjustments is to use a 
frequency -sweep input signal displayed 
on an oscilloscope connected across the 
demodulator input (pin 6 of the 
TAA661B). Such ideal methods are 
rarely available to the home construc- 
tor, however, and the practical com- 
promise is to select a weak incoming 
signal and then adjust the coils for least 
background noise in the sound output 
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from the tuner. 
For reception of weak signals it may 

be worthwhile to carry optimization of 
the LP1186 one step further and adjust 
its input circuit to match the aerial. Two 
other holes in the LP1186 cover allow 
separate access to the aerial trimming 
coil and its associated capacitor. Be- 
cause these components affect opposite 
ends of the tuning range, their adjust- 
ment is a relatively simple matter: using 
the manual tuning control, select a 
weak station radiating in the 87 -89 MHz 
range and tune the coil for minimum 
noise; no more than a fraction of a turn 
is needed to show either that a reduc- 
tion in noise is possible or that the 
optimum setting already exists. Change 
to a weak signal towards the other end 
of the band (96 -97 MHz) and similarly 
adjust the trimmer capacitor. This is not 
an essential adjustment and will, at 
best, give only small improvement for 
weak stations. 

Quadrature demodulator 
The circuit surrounding IC2 shows two 
main differences compared with that in 
the original Nelson -Jones tuner. First, 
the i.f. signal sample used to derive the 
quadrature -phase demodulating signal 
is taken through an inductor L, instead 
of a capacitor (note that C20 in Fig. 1 is 
now simply a d.c. blocking component). 
This is done so that the resulting 
demodulator transfer slope is in the 
correct sense for a.f.c. Second, the 
phase- shifted carrier itself can 
optionally be produced by two tuned 
circuits with twin coils L3 having 
separate cores but mounted on the same 
former. As Fig. 1 shows, one of these 
circuits is a dummy, the tuning of which 
is adjusted so that the modifying 
component of current induced in the 
main tuned circuit is of suitable phase 
and amplitude to give a straighter 
transfer slope. The effect of changing 
the dummy circuit resonance is illus- 
trated by the three sweep photographs 
which show: (a) the transfer slope for an 
optimum setting; (b) and (c) non -lin- 
earity resulting from two incorrect 
settings. 

There is, unfortunately, a difficulty to. 
be met in using this apparently simple 
and cheap modification: it is only 
effective if properly adjusted ai d 
although adjustment is relatively easy, 
it necessarily entails the use of extra 
test equipment. Further, the basic 
reduction in tuner output distortion is 
marginal (typically, 0.5% total harmonic 
content for the one -coil circuit; 0.1% 
with two coils) and would be hard to 
detect aurally. Even so, a low level of 
harmonics in the demodulated signal, 
helps to prevent intermodulation pro- 
ducts in the overall stereo decoding 
process and, provided that suitable test 
equipment is available, the additional 
circuit and set -up procedure offers a 
worthwhile advantage. 

There are two possible methods of 
adjustment. The first uses a distortion 
meter to measure the total harmonic 
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content in the audio output (taken via a 
15kHz low -pass filter such as that 
described later) for an r.f. tuner input 
modulated by 1 kHz at ± 75kHz devia- 
tion. The filter is needed here to reject 
the 19kHz pilot tone as well as the 
23kHz transmitter switching signal 
remaining in the audio output. The 
dummy tuned circuit (upper core) is 
then simply adjusted to give a minimum 
reading on the meter. However, since 
the distortion figure which can be 
achieved is low (about 0.1%), the exact 
null point may be somewhat masked by 
noise. The alternative method 
overcomes this. It uses a wave analyser 
tuned to the 3rd harmonic of the 
incoming 1kHz modulation which is 
again at the maximum deviation of ± 
75kHz; in this instance there is no 
requirement for a low -pass filter. The 
adjustment of dummy circuit tuning is 
made for a minimum output at 3kHz. 

The demodulated multiplex signal 
from pin 14 of IC2 at about 0.5 volts 
r.m.s. for ± 75kHz incoming f.m. 
deviation has a d.c. component of about 
+ 5.4 volts for the in -tune condition. In 
fact, the value given here is a nominal 
one and varies between different exam- 
ples of the TAA661B; since this varying 
direct voltage is used to operate the 
a.f.c. circuit and must be matched to the 
supply offset provided by DI (4.3 volt 
zener), variable resistor R24 is included 
in the a.f.c. potentiometer chain to 
allow fine adjustment. 

The method suggested for adjust- 
ment is as follows. Switch a.f.c. off. 
Using the manual control, set the tuner 
well away from any station, i.e. com- 
pletely off -tune. Measure the direct 
voltage at the IC2 pin 14 test point (this 
connects with the demodulator output 
via a protecting 1kO stand -off resistor); 
normally, the value obtained will be 
about 5.4 volts positive. 

Tune through a reasonably strong 
incoming signal and, by observing the 
voltage change from maximum positive 
to maximum negative (a total peak -to- 
peak swing of, say, between 2.5 and 3.5 
volts) sample the S curve to find the 
on -tune point, which is at a voltage 
nearly equal to that already established 
for the off -tune condition. With the 
tuning set at this point, transfer the 
meter to the tuning- indicator connec- 
tion points marked 1 and 2 in Fig.1. In 
the on -tune condition and with R24 set 
at a maximum, terminal 1 will be 
positive with respect to 2. Adjust R24 to 
bring this potential difference to zero. 
Switch a.f.c. on and observe the possible 
slight change of meter reading. Again 
adjust R24 to restore it to zero. Finally, 
check the voltage appearing at the test 
point and operate the a.f.c. switch to 
ensure that this voltage remains 
unchanged with and without a.f.c. 
applied. 

Tuning voltage selector circuit 
The circuit used to provide a selection of 
pre -set direct voltages for tuning pur- 
poses in the LP1186 module forms the 
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Fig. 3. In this tuning indicator option, 
the 220ohm resistor can be replaced 
with the circuit shown in broken box 
ensure equal lamp brightness either 
side of tuning position. 

to 
Fig. 4. Optional meter circuit provides 
tuning scale for manual tuning. Meter 
is RS Component MR100. 

to tuning voltage 
(output of station 

select switch) 

lower left of Fig. 1; this part of the 
circuit also includes the main supply - 
voltage stabilizer. 

All the tuning voltages are derived as 
proportions of a fixed voltage from 
zener diode D4 which is supplied with a 
constant current by the stabilizer 
circuit of Tr6 and Tri. D4 is returned to 0 

volts instead of the 4.5 volt rail used by 
thé LP1186 module and the rest of the 
tuning voltage circuit, so of the 13 -volt 
reference potential provided by D3, only 
about 8.5 volts is used for tuning. The 
main reason for this arrangement is that 
by allowing for a greater reference 
voltage than necessary, the zener diode 
used to provide it has a positive 
temperature coefficient large enough to 
give the degree of frequency -drift 
correction required. The coefficient of 
a suitable lower -value zener, although 
still positive, would be too small for this 
purpose; the figures for comparison 
here are +10.5mV / °C for D4 and 
-10kHz / °C for the oscillator. 

Thus, with D4 connected as 
shown, the variation of control voltage 
with temperature has an effect on the 

tuning frequency which both opposes 
and after accounting for potentio- 
meter action and the 4.3 volt zener 
offset in the selector circuit as well as 
the tuning -voltage /frequency relation- 
ship, is about equal to the variation 
caused by a similar temperature change 
on the local oscillator itself. Obviously, 
for automatic compensation to become 
fully effective, tho relevant components 
in the tuner must themselves have 
reached their normal working tempera- 
ture. 

If the number of pre -selected stations 
required is more than, say, 12 then as 
each chain takes about 0.4mA the total 
drain on D4 might be greater than its 
reserve of current and it would no 
longer be effective in maintaining a 
constant voltage. In this event, it will be 
neccessary to increase the current 
supply from Tri by reducing R44 to the 
next lowest preferred value (56 0). 

Transistor Tr6 and Tr9 form the main 
parts of a conventional series regulator 
acting with reference to zener diode D6 

to provide the main supply rail of 12.5 
volts from the nominal 16 volt d.c. input. 
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An incoming feed of this value is 
conveniently obtained by peak rectifi- 
cation of the output from a mains -to -12 
volt transformer. It should be capable of 
supplying at least 250 mA r.m.s. at 12 
volts to ensure the required rail voltage. 

The 12 volt zener, D5, provides a 
reserve of current for supplying the 
stereo indicator D2 so that the main 
supply rail is not affected by current 
changes as this l.e.d. is switched on and 
off. 

Stereo decoder and output circuit 
The right hand of Fig. 1 shows the 
decoder module feeding twin audio 
output circuits and preceded by a 
low -pass filter mainly comprising L2. 

This filter passes the composite multi- 
plex signal obtained from the demodu- 
lator including the upper subcarrier 
sideband extending to 53 kHz but 
rejects frequency components outside 
this range. Ideally, the filter should have 
a flat pass -band with negligible phase 
distortion so that the mono and stereo 
information channels occupying 0 to 15 

kHz and 23 to 25 kHz, respectively, can 
be recovered with equal fidelity. It 
should also cut off sharply to give the 
maximum possible attenuation to all 
signals outside this band, especially in 
the range 99 to 129 kHz, which includes 
the first odd harmonic of- the stereo 
channel subcarrier with sidebands. 

To satisfy such a requirement would 
entail the use of a complex network; in 
practice, the simple, single- section filter 
used in the tuner is adequate, even more 
so if the demodulator dummy tuned 
circuit, discussed earlier, is used to 
reduce the level of interfering harmonic 
components. As an added refinement, 
the tuning of L2 can, if desired, be 
adjusted to set the first rejection 
frequency so that optimum separation 
is obtained for signals in the region of. 
5kHz; this is the upper end of the audio 
range over which good stereo separa- 
tion is most important. 

Further overall response adjustment 
is given by the feedback stage of 
Tr2 /Tr3. The C25, R27 circuit causes a 
basic 6dB /octave rise which is modified 
by R29 so that the resulting slope 
counteracts a general slight fall in the 
preceeding circuits. As before, equality 
of level for both the mono and stereo 
information channels at the decoder 
input is the criterion. The low output 
impedance presented by Tr2 /Tr3 is a 
necessary factor in the proper operation 
of the MC1310P circuit; separation at 
the lower end of the audio band suffers 
if this requirement is not met. 

The decoder module, ÌC3, is operates 
in a normal manner with surrounding 
circuit values much the same as in an 
article which introduced the MC1310P 
(Wireless World July 1972). The only 
addition is the optional 76 kHz oscilla- 
tor- disabling switch shown in Fig. 1. If 
fitted, this is used to inhibit stereo 
operation for exceptionally weak 
incoming signals when the resulting 
20dB improvement in signal to noise 

ratio offers a worthwhile advantage. 
De- emphasis of the decoded audio 

signals taken from open collectors at 
pins 4 and 5 of the MC1310P is arranged 
by shunting each of the load resistors, 
R32 and R33 with 0.01µF capacitors. The 
twin output signals are then available 
from buffer emitter followers, Tr4 and 
Tr,. Apart from the more obvious 
benefits of having low -impedance out- 
puts, these are particularly useful, with 
series resistors R41 and R42 suitably 
changed in value, for feeding the 15 kHz 
low -pass filters (part 2) which may be 
inserted between the tuner and its 
following amplifiers. 

Extra circuits 
Where stereo programmes are to be 
used to make mono recordings, the 
emitter follower circit shown dotted 
in the lower right hand corner of Fig. 1 

would be a useful addition. This simply 
provides a low -impedance output of the 
separately de- emphasized multiplex 
signal. 

Another possible extra facility is the 
tuning indicator circuit illustrated by 
Fig.3. This basically comprises two 
Darlington pairs in a single i.c. with a 
common -emitter load and light -emit- 
ting diodes in the collector feeds. When 
connected to a.f.c. circuit points 1 and 2 
in Fig.1, these diodes show equal 
illumination for equal input voltages at 
pins 6 and 9 to indicate the in -tune 
condition whereas one or other is 
brighter on either side of this point. An 
optional refinement to the basic Fig.4 
circuit (shown boxed) overcomes 
possible asymmetry in individual diode 
brightness for off -tune conditions. As 
the modification shows, the common - 
emitter resistor is replaced by a con- 
stant- current source using a spare 
transistor in the i.c. and two additional 
resistors. 

As a further aid to station selection, 
the reader may like to include the 
circuit shown in Fig.4 and thus provide 
a tuning -scale facility. The added circuit 
mainly uses a readily -available and 
reasonably cheap edgewise meter 
which in my installation is mounted 
together with the pre -selection buttons 
and other, controls on a remote front 
panel. Fig.4 shows how the meter is 
connected into the main tuning /selec- 
tion system detailed in the Fig.1 circuit 
which requires only two small modifi- 
cations. One is the addition of a series 
resistor between R62, the manual tune 
control, and the 11 -volt maintained 
tuning -voltage supply rail. The value 
of the added component (typically 
18k0) is chosen on test so that the meter 
full -scale deflection (indicating 98 MHz) 
occurs at the fully -clockwise slider 
setting of R62. Second, the value of R67 

will need changing to, say, 22k:) to 
make the R62 fully -anticlockwise setting 
coincide with a tuning frequency of 88 
MHz. The values actually required 
might be different because the tuning - 
voltage spread for the LP1186 varies by 
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about 1 volt at the low end of Band II 
and about 3 volts at the top end. 

With the meter circuit as shown full 
line in Fig.4 the scale (constructed by 
experiment) will be cramped at the 
low- frequency end. This is an advan- 
tage if all the pre -selected station 
frequencies are here, because the more 
open upper -end markings then give 
better accuracy when exploring /setting 
in the manual tune position. However, 
in some other instance it may be 
necessary to make the scale marking 
more linear and this can be done by 
modifying the meter circuit as shown 
dotted in Fig.4 whereby the scale 
already provided with the meter can 
conveniently used such that 0 = 88 
MHz and 10 = 98 MHz. 

Part 2 will include details of the "advanced" 
version of the f.m. tuner. 

Printed circuit boards 
Wireless World has arranged a supply of 
glass fibre p.c.bs. One off price is £3 inclusive 
from M. R. Sagin, i I Villiers Road, London 
NW2. 

Announcements 
Amplicon Electronics Ltd, Lion Mews, Hove, BN3 
5RA, have been appointed sole UK agents for 
Semiconductor Circuits Inc, of Massachusetts, 
USA. S.C.I. is a large producer of encapsulated 
mains power supplies and d.c. to d.c. converters. 

West Hyde Developments Ltd have been appointed 
agents for the American TEC Company for their 
v.d.u. data terminals. 

Keithley Instruments Ltd, 1 Boulton Road, 
Reading, Berks RG2 ONL, have been appointed 
agents for the Monroe line of scientific and 
statistical programmable calculators. 

Swisstone Electronics Ltd. 4/14 Barmeston Road, 
London SE6 3BN is a new company which will 
specialize in the servicing of Rogers audio 
equipment. Swisstone have obtained the premises, 
stock and plant of Rogers Developments, now in 
liquidation, and have also retained the services of 
key personnel. 

Omni Components Ltd, 22 Portman Road, Reading, 
Berks, has been appointed a franchised distributor 
for semiconductor products by Thomson -CSF 
United Kingdom Ltd. Thomson -CSF, based in 
France, with U.K. headquarters at Basingstoke, is a 

major European manufacturer of electronic 
equipment and components. 

E. I. du Pont de Nemours and Company, Post Office 
Box, CH -1211 Geneva 24, Switzerland, has been 
licensed by N. V. Philips of the Netherlands to 
market in Europe a VCR cassette for the half -inch 
Philips VCR format. The Du Pont cassette contains 
"Crolyn" magnetic tape, a chromium dioxide tape 
developed by Du Pont. The cassettes will be 
available with playing times of 30, 45 and 60 
minutes. Du Pont has previously been licensed to 
market VCR cassettes in the United States for 
Philips Broadcast Equipment Corporation. 
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News of 
the Month 

Video editing for BBC 
External Services 

By late 1977 staff at the BBC's External 
Services in Bush House will be 
supplementing pen, paper and type- 
writer with a 14in video screen. The 
Corporation is to modernize its produc- 
tion and distribution of news and 
current affairs at Bush House by 
installing a £1.2M ITT computer -based 
news distribution system. Instead of 
conventionally producing the material 
and stencilling it for distribution to 
various language services for transmis- 
sion, the news staff will feed news 
stories, talks and features into the 
computer through video display units, 
which have comprehensive editing 
facilities. 

The BBC decided on the new system 
as a means of speeding up the complex 
machinery of its external broadcasting 
operation, which is in action round the 
clock seven days a week, uses 39 
languages and has an output of almost 
700 programme hours each week. 
Display terminals for the news distribu- 
tion system are being supplied by Delta 
Data Systems Ltd of London. They are 
to supply 47 of their type 4000 v.d.us as 
part of an eventual total of about 240 
terminals to be used for entering, 
displaying or printing information. 

Oilmen on the 'phone 

Beryl is the first North Sea oil platform 
to be provided with an automatic public 
telephone service. The service is a 
business link but workers on the 
platform will be able to ring their homes 
in the event of urgent personal business. 
The new troposcatter microwave link is 
the first part of a multi -million -pound 
network of off -shore microwave radio 
links being set up by the Post Office. 
The link from Beryl to the Shetlands has 
been in operation since early December 
but was officially opened in mid Jan- 
uary after proving its claimed reliability 
of 99.98%. Sir Edward Fennessy, deputy 
chairman of the Post Office and man- 

aging director of telecommunications, 
inaugurated the service by making a 
three -way international 'phone call 
from the Post Office Tower, London. 
The call linked him with the Beryl 
platform and with Mobil's headquarters 
in New York. 

Because the oil and gas production 
platforms are well out of sight of land, 
microwaves, normally used for line -of- 
sight communication, are scattered by 
turbulence in the troposphere and as a 
result become "visible" to aerials 
beyond the horizon. Focal points of the 
new off -shore network are two radio 
stations, strategically sited to serve 
almost all the British sector of the 
northern North Sea gas and oil field 
areas. One station, the control centre, is 
sited near Fraserburgh, Aberdeenshire. 
The other is on South Shetland. 

Oil pollution threat 
reduced 

Electronics is helping to eliminate the 
risk of an oil tanker breaking from its 
mooring during load or discharge, thus 
minimizing the possibility of damage to 
the environment through oil pollution. 
An electrowriting recorder is being used 
to monitor the load on a single point 
mooring buoy about four miles off the 
English coast near Grimsby. The 
recordings are also expected to produce 
substantial economies in mooring line 
costs for terminal operators by enabling 
them to predict to a certain degree the 
safe working life of the mooring lines. 

Aerials at the new radio station on 
South Shetland (see news item) one of 
two shore stations for the new network 
of radio links with oil platforms over the 
northern sector of the North Sea. 

The equipment uses a load transducer 
attached between the buoy mooring lug 
and the mooring rope. The signal from 
the transducer is fed into a combined 
encoder /transmitter unit and is then . 

received on shore and decoded to 
provide a voltage output proportional 
to the applied load. The load readout is 
recorded on a Servocorder, supplied to 
designers at the British Hovercraft 
Corporation by Environmental Equip- 
ments Ltd. An alarm system working off 
the inkless pen recorder is incorporated 
so that a warning tone can sound at the 
shore station and through the normal 
shore -to -ship radio speech link when 
the strain on the mooring buoy exceeds 
its safety limit. 

Harmony for cables and 
flex 

The publication of three revised British 
Standards dated December 1975 has 
marked an important step towards 
common specifications for wiring 
cables and flex in Europe. In February 
1973, one month after gaining full 
membership of the EEC, Britain became 
a signatory to the Low -Voltage Direc- 
tive (see "Electrical safety, standards 
and the law" Sept. 1975, pp.401 -404). 
The main purpose of this Directive is to 
ensure the safety of the user. The 
Electrical Equipment (Safety) Regula- 
tions, which came into force on April 1, 

1976 are among the measures being 
taken to implement the LV Directive. 

The agreement between European 
countries to harmonise standards for 
electrical products has been an impor- 
tant method of ensuring compliance 
with the Directive. The new standards, 
which are being published in the UK as 
revisions to BS6500, 6004 and 6007, can 
be regarded as logical extensions in the 
process of metrication of cable stan- 
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dards which was initiated in the 1969 
edition of the specifications. Members 
of the Electric Cable Makers Confeder- 
ation will be able to provide users of 
cables and flex with any advice or 
guidance they may require on the new 
specifications. 

IEE's director of 
qualifications 

A new director of qualifications has 
been appointed at the Institution of 
Electrical Engineers, London. Mr Allan 
Charles Sensicle, B.Sc., M.I.E.E., cur- 
rently director of the Tayside Schools' 
Technology Centre Association, 
Dundee, took up this position in Feb- 
ruary. As director of qualifications, Mr 
Sensicle will be in charge of the depart- 
ment which deals with membership 
matters including the standards of 
educational qualifications and training 
required by the IEE. The department 
also gives advice and information to 
school leavers on careers in electrical 
engineering and provides a continuing 
education service, by correspondence 
course, for electrical engineers. 

When asked about the role engineer- 
ing institutions can play in education, 
Mr Sensicle said: "The low status of 
engineers in industry, science and 
technology indicates some of the atti- 
tudes to professional engineering 
prevalent in Britain today. This gives 
rise to a shortage of recruits, particu- 
larly those of high calibre, into the 
profession. Institutions can do a lot to 
show the relevance of applied science 
and its importance to society. In 
showing that engineering is human and 
exciting they can demonstrate that 

Lightweight stabilized antenna and a 
high performance transmitter -receiver 
which make extensive use of digital 
techniques are used in the new Plessey 
AWS -5 tactical radar system. A con- 
tract was recently awarded to Plessey 
by the Royal Danish Navy for the 
supply of the AWS -5. 
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Mr Gilbert Briggs (right) early loudspeaker pioneer, discussing some of t he latest 
products of his former employers in the new acoustic engineering block at the 
Wharfedale Works of Rank Audio Visual. The building, named Briggs House in his 
honour, was officially opened on December 15, 1975. 

there is likely to be a great deal more 
that educationalists can gain from 
industry and can thereby provide young 
people with a greater understanding of 
the importance of engineering ". (This 
month's leader comments on the pay of 
electronics engineers and technicians. 

Data dialled to 
South Africa 

Computer users are now able to send 
data to South Africa on a directly dialled 
call - the first intercontinental Datel 
service to be put on the international 
subscriber -dialled network. Calls can be 
dialled direct to the South African 
towns which are available on ISD from 
the UK. The International Datel 600 
service provides half duplex, serial 
transmission of digital data within the 
speed range of 600 to 1,200 bits /s while 
the Datel 200 service provides full 
duplex, serial transmission at speeds up 
to 200 bits /s. The Post Office are 
advising customers who have not 
previously used any of the international 
Datei services to contact their local 
telephone area offices to make sure they 
have suitable equipment. 

Doubts on UK 
Citizens' Band 

The Home Office still has reservations 
about the introduction of a Citizens' 
Band in this country (see Letters, 
January and March issues). They state 
that at a time when it is difficult to meet 
all the frequency requirements of public 
services and commercial users, and 

strict economy in the use of the 
spectrum is increasingly necessary to 
make existing resources last out, even a 
small Citizens' Band is a luxury we can 
ill afford. In Europe the Citizens' Band 
facility is of comparatively recent origin 
and those countries that allow it have 
not yet been confronted with such 
widespread problems as in the USA 
where the 27MHz Citizens' Band has 
been in use for many years. Neverthe- 
less, the Home Office understands from 
its contacts in three European govern- 
ments that they are concerned about 
the extent of Citizens' Band activity in 
urban areas, where interference to 
television reception seems to be the 
main trouble. According to a late item of 
news, the Citizens' Band licence has 
been withdrawn in Holland and will be 
replaced by a form of amateur licence 
for which an examination pass is 
required. 

Sound '76 public 
address exhibition 
This year's exhibition of the Association 
of Public Address Engineers is to be held 
at the Bloomsbury Centre Hotel, Coram 
Street, London WCI, from March 16 to 
18. Admission is free and anyone with a 
trade or professional interest may 
attend during the opening hours of 10.00 
to 18.00 (final day 10.00 to 17.00). The 
exhibition covers nearly 7,000 square 
feet of stand space and will show 
audio -visual communications and asso- 
ciated equipment. About 30 manu- 
facturers will be participating. Further 
information can be obtained from 
APAE Secretariat, 47 Windsor Road, 
Slough, Berkshire. 
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Frequency modulation illustrated 
Oscillograms obtained using a Fourier synthesizer illustrate the 
significance of sidebands in a frequency -modulated signal 

by P. L. Taylor, M.A., F.I.M.A., F.I.E. E. 

Department of Electrical Engineering, University of Salford 

Textbooks on frequency modulation 
show that if a carrier oscillation of 
magnitude E: and (angular) frequency 
'cis frequency -modulated by a sinusoid 
of frequency corn the result can be 
expressed as 

ec= Eccos(,i +ßcoswmt)t (1) 

where ß, the modulation index, is the 
ratio of the swing in carrier frequency 
uk to the modulating frequency wm. The 
books go on to state that (1) can 
alternatively by expressed as 

e = EE [J0(3)coswet 
+J1(ß) lcos(wC + wm)t-COS(wc -tom )t 1 

+ J2(0 (cos( w, + 2wm) t + cos(w, -1.0m) t3 
+J3(0) tcos(w, + 3wm)t- COS(4 -3wm)t) 
+....1 (2) 

where J0(0), J1(0), etc, are Bessel 
functions of the carrier and sidebands 
for modulation index ß. Values are 
found from tables. 

It is explained that this represents a 
carrier- frequency oscillation together 
with pairs of sidebands at frequencies 
to, ± Lam, we ±2Wm, we±3wm and so on. 

Waveform synthesis 
A student may perhaps be forgiven for 
doubting the "reality" of sidebands; 
after all, some of the early pioneers were 
equally doubtful. However, the signifi- 
cance of sidebands may be illustrated 
with the aid of a Fourier synthesizer, 
which consists of a number of oscilla- 
tors working at successive harmonics of 
some lowest (fundamental) frequency. 
All the harmonic oscillators are phase - 
locked to the fundamental oscillator. 
There is provision for altering the 
amplitude and also the, phase of each 
oscillator, so that for example the third 
harmonic output can be sin3wmt or 
cos3wmt or any phase in between. The 
primary purpose of a Fourier synthe- 
sizer is, of course, to show that a 
non -sinusoidal- periodic waveform can 
be built up by adding together purely 
sinusoidal waveforms at the fundamen- 
tal frequency and its harmonics, each 
with suitable amplitude and phase. 

Such an instrument can also be used 
to illustrate f.m. as follows. Suppose we 
regard, say, the sixth harmonic oscilla- 
tor as providing a "carrier" of frequency 

Lek =6wm, then the fifth harmonic has the 
frequency (.4e -wm (where wm is the 
fundamental) and the seventh has the 
frequency wc+ wm. Together these 
oscillators can provide the first pair of 
sidebands. In the same way the fourth 
and eighth harmonic oscillators can 
provide the second pair of sidebands at 
we ±2w ,; and so on for the higher -order 
sidebands. Thus it is possible to build up 
a series such as equation (2). Fig. 1 

shows the result. The synthesized 
oscillation has a constant amplitude, 
but its frequency is varying. One cycle 

Fig. 1(a), top. Two cycles of the 
fundamental -frequency oscillation of a 
Fourier synthesizer. Below is a 
synthesized frequency- modulated 
waveform (b) based on a "carrier" of 
six times the fundamental frequency. 

Fig. 2(a). The top waveform contains 
exactly the same components as the 
waveform (b) below, but with the 
components in the wrong phases. 
The waveform after 
amplitude- limitation (and 
amplification) is shown below (b). 
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of frequency variation occurs for each 
cycle of the fundamental. 

Clearly the result is indistinguishable 
from what would be obtained from a 
true frequency modulator. Equally 
clearly, if an f.m. receiver can handle the 
synthesized waveform it can handle the 
other. The converse is also true: if the 
receiver cannot handle the synthesized 
waveform it will distort the "true" 
waveform. For example, if the receiver 
has a restricted bandwidth it will distort 
the synthesized waveform because it 
rejects the high -order sidebands. It will 
equally distort the waveform from a 
modulator. The sidebands are real, at 
least in the sense that one ignores them 
at one's peril! 

It is not just a question of adequate 
amplitude bandwidth; the phase 
response is equally important. Fig. 2(a) 
shows what happens if the relative 
phases of the sidebands are altered (as 
might happen in a receiver with a poor 
phase /frequency response), leaving 
their amplitudes unchanged. Consider -' 
able amplitude modulation has been 
introduced by the phase- shifts. The 
situation is not retrieved by amplitude 
limiting in the receiver shown in Fig 
2(b). On the contrary: there is someth- 
ing clearly wrong with the f.m. infor- 
mation. The illustration is admittedly an 
extreme one, but the moral is clear. It is 
no use measuring just the 
amplitude - bandwidth of a receiver, and 
especially not after the limiter. This 
latter can yield an inflated figure which 
gives no guarantee that the phase 
response is satisfactory. 

Phasor diagrams 
An even deeper insight into the signifi- 
cance of the sidebands is obtainable 
from a phasor diagram. The phasor 
which represents a frequency- modulat- 
ed carrier, equation (I), has a constant 
length k and rotates with an average 
angular velocity wc. Its instantaneous 
velocity varies above and below we 

because of the modulation. If in the 
usual way a constant angular velocity 
we is subtracted the phasor simply 
oscillates backwards and forwards so 
that its tip traces out an arc of a circle, 
each oscillation occupying one cycle of 
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modulation. The greater is ß the wider 
the angle of swing and the larger the arc 
of the circle. 

Let us see how the sidebands combine 
to give this result. Subtracting the 
constant value of w, from each of the 
frequency terms in equation (2) leaves 
ec = Ec[J0(fl) 

+J103) (coswmt- cos( -wm )t 
+ J2 (R)(COS2wm t + COS( -24.m) t) 
+ J3(ß) (cos3wm t- cos( -3wm )t} 
+....] (3) 

The phasors corresponding to the terms 
in this series are shown in Fig. 3. In this 

figure the scaling factor k has been 
omitted, and positive cosine quantities 
are reckoned upwards. 

Starting from the origin O the first 
term, the carrier, is represented by a 
phasor of length J0(13) pointing upwards, 
which does not rotate. The first pair of 
sideband phasors each have length 
J1(13). The upper sideband phasor starts 
off at t = 0 by pointing upwards (its sign 
is positive) and subsequently rotates 
anticlockwise (the sign of (.4m is posi- 
tive). The lower sideband phasor starts 
off at t = 0 by pointing downwards (its 

24mt -2(.)mt wmt 

B J4 (8) 
A 

i 

Fig. 3. The sideband phasors combine 
to trace out a circle. 

Fig. 4 (below). Oscillograms obtained by 
adding successive harmonic oscillations 
to the x and y plates alternatively, 
representing (a) the carrier, (b) carrier 
plus first sidebands, (c) plus second 
sidebands, (d) plus third sidebands. 
Modulation index ß= 1. 

a 

C d 
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sign is negative) and subsequently 
rotates clockwise (the sign of corn is 
negative). As these phasors rotate their 
resultant moves from left to right along 
the line BAC. The total length of this 
line is 4J1(0). 

If f3 is small (narrow -band f.m.) J1(ß) is 
small, and the line BAC is short. It is 
then by itself a good enough approxi- 
mation to a small arc of a circle, and no 
higher -order sidebands are necessary. If 
ß is larger then the straight line is not a 
good approximation to an arc; but then 
the second pair of sidebands becomes 
significant. These phasors are both of 
length J2(13); both start ;off at t = 0 by 
pointing upwards (both their signs are 
positive). At t =0, therefore, the resul- 
tant of this pair of phasors raises the 
centre of the straight line, point A, up to 
E. 

The resultant of the second pair of 
phasors, as they rotate clockwise and 
anticlockwise respectively, always lies 
along a vertical line. These phasors are 
rotating at twice the velocity of the first 
pair, with the result that, when they are 
added in, the outer ends of the line BC 
are bent downwards to the points D and 
F respectively. Thus the resultant of all 
the phasors considered so far traces out 
the parabola DEF. The third pair of 
phasors, like the first, have a resultant 
which always lies on a horizontal line. 
Adding them in tucks in the points D 
and F to G and H, and broadens out the 
arc in the region of the apex E. If, as in 
Fig. 3, the third pair of sidebands are the 
last significant ones, the arc GEH is part 
of a circle. (Note the general rule that 
the odd -order pairs of sidebands pro- 
duce horizontal deflections, even -order 
pairs produce vertical deflections.) 

Diagrams such as Fig. 3 are difficult to 
sketch and tedious to compute and plot; 
which is where the synthesizer can help. 
Fig. 4 shows successive stages for the 
case ß =1. In (a) the c.r.t. spot is moved 
upwards, using the y -shift control, by an 
amount J0(1) to represent the tip of the 
carrier phasor. In (b), the fundamental 
oscillator is applied -to the x plates to 
produce a horizontal deflection of 
peak -to -peak amount 5J1(1). In (c), the 
application of the second -harmonic 
oscillator to the y plates to produce a 
peak -to -peak vertical deflection of 
4J2(1) bends the straight line into an arc. 
Finally, in (d), addition of a small 
amount of third -harmonic oscillation to 
the x plates rounds off the arc into a 

Fig. 5 (right). A much larger number of 
sidebands is required when (3 = 5. Each 
picture is numbered according to the 
order of the sideband added. The 
appropriate values of the Bessel 
functions are: 
Jo(5) = -0.178, J1(5) = -0.328, 
'12(5)=0.047, 
J3(5) = 0.347, J4(5) = 0.391, J5(5) = 0.261, 
J6(5) =0.131, J7(5)= 0.053, J8(5)= 0.018, 
J9(5) = 0.006 
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circle. For 13= I only sideband-pairs up 
to the third are important. 

Fig. 5 shows the case ß = 5. A much 
larger number of successive harmonics, 
applied alternatively to x and y plates, is 
required to produce a movement of the 
c.r.t. spot round a much greater arc of a 
circle. These pictures show quite clearly 
why (a) a larger number of sidebands is 
required if the modulation is increased; 
(b) the upper and lower sidebands of a 
pair always have the same amplitude; 
(c) if ß is changed then the amplitudes of 
all sidebands must change- it is not just 
a question of adding in extra sidebands 
as ß is increased, leaving existing ones 
unchanged; and (d) the amplitude of the 
carrier must also change. 

Books Received 

Transmission and Display of Pictorial 
Information by D. E. Pearson attempts to 
explain the principles of electronic systems 
which process, store and transmit informa- 
tion ultimately entering the human eye. 
The book starts with a mathematical 
analysis of images and then covers the 
properties of the eye affecting system 
design. Subsequent chapters discuss scan- 
ning, reception and display of monochrome 
pictures, transmission of monochrome 
information, displays in colour and the 
transmission of colour information. A 
concluding chapter deals with the subjective 
assessment of picture quality. Price £5.95. 
Pp. 225. Pentech Press, 8 John Street, 
London WC1N 2HY. 

Guide to Amateur Radio by Pat Hawker 
G3VA (16th edition) has been published by 
the Radio Society of Great Britain. The 
publication has been enlarged and revised to 
incorporate the latest trends in amateur 
radio such as the greater use of single 
sideband techniques. A new chapter on 
amateur radio equipment includes a survey 
of over 160 receivers, transmitters and 
transceivers. Price £1.10 (post paid). Pp. 112. 
Radio Society of Great Britain, 35 Doughty 
Street, London WC1N 2AE. 

Light Sense by Integrated Photomatrix is a 
handbook of optoelectronic devices and 
systems. The text starts with the facts of 
light and progresses through the detection 
process, the technology, integrating detec- 
tion and the light- activated switch. 
Subsequent chapters cover self- scanned 
arrays, camera systems and special space 
applications. The book is well illustrated 
with circuit diagrams, graphs and block 
diagrams, and several industrial systems are 
described. A concluding chapter gives IPL 
product data. Price £2.50. Pp. 147. Integrated 
Photomatrix Ltd. The Grove Trading Estate, 
Dorchester, Dorset. 
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Letter from America 

Last November, the first newspaper 
production operation in the world to be 
controlled through a communications 
satellite was officially dedicated by Dow 
Jones & Co., publishers of the Wall 
Street Journal. The journal is set in type 
in Chicopee, Massachusetts and fac- 
similes of full -size pages are sent via 
Westar I to another plant in Orlando, 
Florida - about 1,200 miles away. The 
reproduction proofs are individually 
wrapped around a transmitting drum 
and a light beam scans the page at 800 
lines per inch, converting the print to 
electrical impulses. Transmission rate is 
150,000 bits per second to Westar, 22,300 
miles over the Equator, which relays the 
information to the earth station at 
Orlando. The receiving unit then con- 
verts the impulses back into light, 
which exposes the image on page -size 
(15 by 26 inches) sheets of film in an 
average time of three minutes. The 
developed film is laid over a sheet of 
treated aluminium to make a lithogra- 
phic plate, which is then attached to the 
printing press. The earth stations use 
10 -metre diameter dish aerials and the 
electronics have automatic switchover 
based on fault monitoring of selected 
sections. The engineers responsible, the 
American Satellite Corporation, have 
supplied a number of similar satellite 
links to the US Government. 

The NQRC (National Quadraphonic 
Radio Committee) has now presented 
its report to the Federal Communica- 
tions Commission concerning the feasi- 
bility of quadraphonic broadcasting. A 
long series of tests included subjective 
listening to closed- circuit and over - 
the -air transmissions from five different 
proposed f.m. broadcast systems. There 
were seven panels, composed of nearly 
100 engineers and other representatives 
of the industry. A considerable amount 
of data was collected and the report 
states: "The subjective tests positively 
demonstrate the compatibility, the 
feasibility and practicality of quadra- 
phonic broadcasting. Specifically, the 
requirements for interconnecting faci- 
lities and broadcast transmitters were 
examined and it was concluded that thé 
state -of -art equipment is sufficient to 
perform the quadraphonic service . . . 

The NQRC's results are not intended to 
recommend a specific system but are 
intended to replace a Federal Com- 

mittee of Inquiry, and the FCC should 
now be in a position to propose rules for 
this new service." Elsewhere in the 
report it is stated: "To accommodate a 
quadraphonic service, modulation 
levels must be reduced and noise levels 
increased. However, the reduction in 
signal to noise is not large enough to 
significantly reduce the coverage of 
existing stereophonic services." 

Since Tesla's day, the possibility of 
transmitting electrical power through 
the air has fascinated engineers all over 
the world. Much has been achieved with 
microwaves and waveguides but some 
very promising results have been 
obtained with electromagnetic beams 
and large parabolic dish aerials in 
experiments conducted in the Mojave 
desert. The engineers responsible are 
from the California Institute of Tech- 
nology and Raytheon's Microwave and 
Power Tube Division, but the work is 
being sponsored by NASA. The object is 
to develop equipment capable of trans- 
mitting power from a solar energy 
collector in space to a receiving station 
on earth. According to Peter Glaser of 
Arthur D. Little Inc., a typical satellite 
using a 10cm microwave beam could 
provide 10,000MW and a network of 
such satellites could provide enough 
power to meet a significant portion of 
the foreseeable US demands. The dis- 
tance covered and the power transmit- 
ted in the Mojave experiments are 
relatively small - 30kW of d.c. power 

Citizens' band transceiver from 
Canada, the PocketCom. Uses a 
large -scale i.c. to provide two channels 
of 100mW r.f., crystal- controlled. 
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over 1.54km - but this is only the 
beginning. The transmitter uses a 
klystron with a maximum output of 
450kW at 2.388GHz, a 26 metre -dia- 
meter parabolic reflector aerial and a. 

100ft collimation tower. The receiving 
aerial consists of dipole rectifiers separ= 
ated one -half wavelength from each 
other. Present collection efficiency is 
82%, but is is stated that this will be 
improved to 90% as the Schottky barrier 
diodes used are potentially extremely 
efficient. 

The year 1975 saw the sudden 
extraordinary rise of interest in CB 
(Citizens' Band) radio and old- estab- 
lished firms are competing with 
newcomers in a frantic rush to get .a 

share of the market. A Personal Com- 
munications Show (PC -76) is to be held 
in Las Vegas at the end of March and 
plans are under way for a New York 
Show later. A new trade publication - 
Communications Retailing - was 
launched last October and another one 
is due to appear soon. There are already 
about six million CB radios in use, from 
85 manufacturers (or importers) giving 
the "Cb -ers" a choice of more than 500 
different models! If all the optimistic 
1976 forecasts were added together, the 
total sales would be over $800,000,000, 
but a more realistic figure would be 
$400,000,000 - which is still a lot of 
money even for this affluent society! 
Most CB equipment is designed to fit 
into a car, with only about 5% hand -held 
models. One of the smallest is the JS 
& A "PocketCom" which measures 
only 51/4 by l' /z by ' /ain. It uses a 
large -scale i.c. and the r.f. output is 100 
milliwatts. Among the features are a 
beep -tone paging system, switch -se- 
lected two -channel operation (crystal 
controlled), a l.e.d. low- battery warning 
indicator, squelch control, and a 60dB 
a.g.c. circuit. Sensitivity is quoted as 
"better than 1 microvolt" but no noise 
figures are given. 

What has caused this tremendous 
interest in CB? Some say the truckers 
(lorry drivers) were the first people to 
find out how useful two -way radio 
could be when they wanted to buy 
petrol during the fuel shortage, and to 
warn each other of police radar traps! 
Be that as it may, these days all kinds of 
people use CB - salesmen reporting to 
the office, security patrols in apartment 
complexes, workers on construction 
sites, housewives and students - 
anyone who can afford to buy one. No 
licence is required for outputs below 100 
milliwatts. There is a recognised 10 
code: for example, 10 -4 means yes, 10 -30 
means danger and 10 -33 help me quick. 
Truck drivers have been mainly 
responsible for the colourful but 
expressive vocabulary. For instance, 
"Plain Wrapper" means a police car 
with no markings, a "Seat Cover" is a 
passenger - usually female, and a 
"Pregnant Roilerskate" is - you've 
guessed it -a Volkswagen! 

G. W. Tillett 
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Progress in Teletext 

The views of broadcasters, equipment 
makers, device designers and the Post 
Office were fully aired at an IEE 
Colloquium on broadcast and wired 
teletext systems, held in January at 
Savoy Place. 

The morning session was devoted to 
papers on the organization and trans- 
mission of teletext. John Chambers of 
the BBC Research Department 
described a technque for measuring the 
quality of the data signal by means of an 
"eye" display, also referred to in the 
summary of a paper by Bernard Rogers 
of Rank Radio International. The dia- 
gram in Fig. 1 shows that when the 
edges of the data bits have been 
distorted, due to amplitude /frequency 
response inadequency, group -delay 
inequalities, noise or multipath propa- 
gation, the "eye" aperture reduces in 
height. A pseudo- random pulse 
sequence is used and the eye pattern of 
the data from one line held on a storage 
display for recording or inspection. Mr 
Chambers described a number of varia- 
tions on this theme. 

Mr Chambers also pointed out that 
when regional transmitters carry 
networked programmes from London, 
the teletext signal is transmitted with 
them but that, as no special equalization 
equipment is used, the data is degraded, 
restricting the service. When teletext 
emerges from the experiment stage, its 
digital nature will enable local engin- 
eers to regenerate the data in video 
form prior to transmission. It has also 
been found that translators, which 
receive the broadcast signal and re- 
transmit it without detection and 
re- modulation, do not significantly 
degrade the teletext data waveform. 

S. Fedida, of the Post Office Research 
Centre, read a paper on the Viewdata 
system, which was described in WW, 
Nov. 1975. This interactive system has 
an enormous potential data base which, 
if thoroughly catalogued and indexed, 
will provide extremely rapid access, 
very simply. A Viewdata terminal was in 
the exhibition and many private ter- 
minals are now in use experimentally, 
including one in Brussels. 

BREMA have produced a market 
research report, in which it is pointed 
out that a considerable amount of 
publicity for teletext is absolutely 
essential - one exposure to the system 
interests people, but the impression 
quickly fades. However, it appears 
already that 12% of people who have, or 

will soon have, a colour receiver say 
they will buy teletext equipment. 

Reception 
Receiver and decoder design was dis- 
cussed in the session under the 
chairmanship of Bernard Rogers, who 
made some general comments in his 
opening address. His main point was 
that the industry should not aim for 
standardization in techniques too pre- 
cipitately. A number of design options 
are still open and the best solutions 
have yet to be found. For example, the 
question of data storage may be solved 
by r.a.ms., but serial storage is not 
completely out of court (charge -cou- 
pled devices were mentioned by R. 
Parsons): large -scale integration of 
current decoding circuitry is important, 
but the microprocessor may well be a 
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good alternative. In the television 
receiver itself, a good group -delay 
performance can be obtained by the use 
of acoustic surface -wave filters, 
although conventional tuned circuits 
with correction might be better. 

J. Schaffer of Decca was of the 
opinion that a.s.w. filters were essential 
for i.f. amplifiers, saying that a group 
delay of less than 5Ons is needed. His 
view was that synchronous demodula- 
tion was preferable to the envelope 
detector in its provision of equal 
positive and negative going data edges. 
It also reduces the effect of overmodu- 
lation, which can produce teletext 
vision interference on sound. Mr 
Schaffer also contended that a static 
data slicer (the circuit which extracts 
data from the video signal by "slicing" it 
at half amplitude) does not take 
account of varying signal levels and 
should bé discarded in favour of the 
adaptive type, which is also able to 
reject low- frequency interference. A 
suggested circuit is shown in Fig. 2. 

Some encouraging evidence was given 
on the robustness of the teletext signal, 
the diagram in Fig. 3 showing that a 
good teletext display is often seen when 
the received signal is of too low a level 
for an acceptable television picture. The 
graph takes no account of multipath 
propagation, which can render a high 
level signal quite useless for teletext, 
although this would only happen rarely. 

Papers from G. Crowther, J. Kinghorn 
and G. Summers of Mullard and R. 

Parsons of Texas Instruments illustrat- 
ed two approaches to the integration of 
decoding circuitry. Mullard have three 
decoder i.cs, the "front end ", which 
operates on the video input to produce 
clocks, syncs and data, being fabricated 
with linear bipolar devices, while the 
digital data acquisition and control 
sections are in LOCMOS. Texas use a 

variety of i.c. techniques and produce 
the Tifax module, which consists of 14 

i.cs on a printed circuit board. TI obtain 
their character rounding by accessing a 
fast (180ns access time) character -gen- 
erator r.o.m. twice. 

In brief 
In reply to a French observer, it was 

mentioned that the CCIR and EBU are 
considering the implications of teletext 
on international standards. 

The only way to transmit teletext on 
525/60 systems is to reduce the data rate 
and number of data lines. 

A plea of "Guilty" was entered by the 
assembled experts when accused of 
confusing us with differing keypad 
layouts. This will be rectified, the 
delegates were assured. 

Twenty -five organizations have 
already signalled their willingness to be 
information suppliers of Viewdata. 

The independent television com- 
panies are already experimenting with 
teletext advertisements. PRD 
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'Letters to 
the Editor 

MICROPROCESSORS 
OVERSOLD? 

Much of the published material on 
microprocessors can be misleading. We 
are told that this device has considera- 
ble computing power. It most certainly 
has, but only when surrounded by many 
more times the cost in other items. It 
must be made quite clear that the 
microprocessor chip on its own will do 
little or nothing; only when it is 
surrounded by many more chips can 
one start to think about the central 
processor unit doing something. At this 
stage thinking has to start in terms of 
what is now required to make this 
microcomputer (a much more correct 
description) work. 

Now comes the shock situation, not 
only in engineering time, but also in 
many cases the cost of external devices 
required to make it do simple exercises. 
Memory has to be programmed, which 
means detailed software to be written 
and proved; some means of communi- 
cating with the microcomputer has to 
be devised; and input and output ports 
have to be interfaced to the system 
under control so that information can 
be fed in and the result of computation 
fed out. For more complex operations, 
items like teleprinters, c.r.t. terminals 
and magnetic stores all have to be 
considered as input /output ports to the 
microprocessor. 

The microprocessor is here to stay so 
let's set about using it in an intelligent 
way and dispose of the image that as a 
chip it is a cure for all ills. If any of your 
readers are interested in forming into a 
society to spread the good news on 
microcomputers, their problems, their 
uses, programming them or even giving 
them up, then if they would care to 
contact me I am prepared to do some of 
the work in getting all of us who are 
learning together so that our labours 
may be made less difficult. 
C. A. Hill, 
Hepworth Electronics, 
Worcester Road, 
Kidderminster, DY10 1BG. 

AUDIBILITY OF PHASE 
DISTORTION 

The article by H. D. Harwood in the 
January issue on the 'non- audibility of 
phase distortion on programme' makes 
me feel in the position of being one - 
eared in the country of the deaf! As 
Geoffrey Horn pointed out some while 
agog, a high quality (reasonably phase 
linear) microphone feeding a Quad 
electrostatic loudspeaker produces a 
sound which is quite obviously different 
in quality when the speaker is connect- 
ed in one phase than in the other. I 

suggest that your readers in a position 
to do so try this test; it convincingly 
demonstrates that the ears can hear 
phase on good quality musical pro- 
gramme. 

I suspect that most experimental 
reports purporting to prove that phase 
response is inaudible (provided that the 
rate of change of phase with log -fre- 

.quency is not large)'3 on programme 
are simply demonstrating the inade- 
quate quality of programme used. One 
source of poor programme is the use of 
microphones with a poor phase 
response and polar diagram at high 
frequencies, since phase errors are 
particularly noticeable on microphones 
with outstanding phase response in the 
extreme treble. Another source of 
degradation may be tape recording, 
which i introduces phase degradation 
and also tends to "squash" high fre- 
quency information that may be impor- 
tant unless recording levels well below 
commercial practice are used. A third 
important source of degradation is the 
power amplifier. My experience shows 
that most commercial power amplifiers 
(even those that measure well in 
conventional tests)' introduce pro- 
gramme degradation considerably in 
excess of the changes produced by 
simple phase inversion. Without stating 
precautions taken to remove the effect 
of these variables, subjective tests on 
phase audibility cannot be evaluated 
sensibly by readers. 

Readers wishing to inform them- 
selves about conditions under which 
phase is known to be audible will find 
the two surveys in references 5 and 6 
particularly informative. For examples, 
it is known that the subjective audibili- 
ty of second harmonic distortion on 
sinewaves depends on the phase rela- 
tionship between the fundamental and 
second harmonic; this effect is not one 
involving a change in the envelope of a 
signal. 

Phase response is particularly impor- 
tant in the high frequency region above 
5kHz, where it is possibly used' to aid 
vertical sound localisation. A resonant 
all -pass network of the type shown in 
the figure can cause a "shrieky" quality 
that is difficult to tame even with a 
heavy treble cut. Such all -pass reson- 
ances give many pickups their distinc- 
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tive sound quality despite resonably flat 
frequency responses. 

Harwood' is perfectly correct in 
observing that straightforward phase 
response plots are almost meaningless, 
since their appearance is drastically 
modified simply by introducing a con- 
stant time delay. Probably a group delay 
plot is the most unambiguous presenta- 
tion of phase response effects. 

The argument is used in ref. 1 that 
very poor phase responses associated 
with room reflections or interference 
effects are not audible, and so phase 
response is unimportant - this is just 
wrong! I don't think that anyone claims 
that phase response on its own must be 
linear quite irrespective of whatever the 
frequency response is. It is quite 
possible that to each ragged frequency 
response there might be an optimum 
phase response, which will not general- 
ly be linear unless the frequency 
response is flat. For example, it has been 
suggested that the ears can hear the 
high- frequency phase response of 
speakers despite the effect of room 
reflections by looking at the signal. 
following a transient for a period too 
short to include the arrival of delayed 
room reflections. 

Resonant all -pass circuit, with variable 
Q control and bypass switch. 

Finally, it may be' "very difficult to 
see how (phase) can be effective (on 
stereo image formation) above about 
2kHz ", but experimental studies on the 
effect of interspeaker phase on one -oc- 
tave bandwidth signals do report such 
effects at both 4kHz and 8kHz. Diffi- 
culties in understanding (and human 
hearing is full of them) should not make 
us ignore experimental results because 
they do not fit our present conceptual 
framework. A new conceptual 
framework (picturing the . ear as a 
"bispectral" analyser as well as a 
spectral analyser) ' that does predict 
audibility of phase effects at high 
frequencies has been derived by the 
writer and submitted elsewhere for 
publication. 

It is, of course, impossible ever to 
prove that some defect (e.g. of phase 
response) is inaudible, and the very 
greatest care is required in attempting 
to show that the defect is below a 
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practical threshold of audibility. It is 
true that phase response defects are 
subtle compared to many other defects 
afflicting current programme material 
and hi -fi equipment, but they are 
audible under some high -quality pro- 
gramme conditions. 
Michael A. Gerzon, 
Mathematical Institute, 
Oxford. 
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Mr Harwood replies: 
I note that Michael Gerzon can detect 
the difference in the quality of mono- 
phonic programme when the terminals 
of a loudspeaker are reversed. He 
mentions that this can be clearly 
demonstrated using a reasonably 
phase- linear microphone feeding a 
Quad electrostatic loudspeaker. I have 
carried out such tests under controlled 
conditions in a listening room but no 
one from a team of fifteen experienced 
listeners was able to detect any effect. 
This does not necessarily mean, of 
course, that no one else could have 
heard it, but it leads me to believe that 
those who can hear such effects must 
represent a very small proportion of the 
population. 

Ile mentions the effect of phase 
relationship on the audibility of the 
second harmonic of a sine wave. I agree 
that this can occur; it is one of the sharp, 
relatively narrowband effects to which I 

referred. However, they do not appear 
to be audible on programme. 

My view that phase information 
above 2kHz is relatively unimportant 
was based on a number of articles in the 
literature including some work' of my 
own. This was concerned with the 
permissible phase shift between the A 
and B channels of a stereophonic 
system and was used by the EBU in 
setting international tolerances; it 
showed that the permissible phase 
change at high frequencies was set, not 
by stereo effects, but by the mono- 
phonic compatibility when the two 
channels were added. 

Michael Gerzon quotes a BBC Re- 
search Department report2 against this 
view but Fig. 2 in the report shows that 

when octave bands of speech are 
applied with equal amplitudes to two 
loudspeakers such that one channel is 
186° out of phase with respect to the 
other, the images extend right across 
the stage for frequencies up to and 
including 2kHz but that above this 
frequency the image is substantially 
central and relatively narrow. Hence 
my conclusion that phase has little 
apparent effect above 2kHz. 

Clearly the argument concerning 
linear phase is unresolved. 

May I take this opportunity to say in 
reply to Mr Bowers' letter in the 
February issue (p.44) that I consider the 
linear -phase theory to be worthy of 
careful consideration and certainly not 
a `gimmick" as in the subheading 
inserted by the editor. I was considering 
the subject from an academic stand- 
point snd made no reference to any 
manufacturer or specific loudspeaker. It 
is fair to add that the opinions expressed 
were based upon work carried out 
before the B & ' W loudspeaker was 
available. 
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BAIRD'S RECEIVER 

In their article in your January issue, 
"John Logie Baird and the Falkirk 
Transmitter," the authors seek to 
discover the methods used by Baird for 
his first public demonstration in 1926. I 

suggest that one conclusion from this 
survey must be that the receiver 
illustrated, now in the Science Museum, 
is incompatible with any of the 
transmission systems discussed, since 
this receiver is known to have a single 
spiral of 30 holes as opposed to the 8, 16 

or perhaps 32 lines used for the picture 
generation. This does not bring us 
nearer to the truth, but even if the 
receiver at the Museum is not original 
(and indeed there are some reasons for 
doubting it) a receiver purporting to be 
such, and illustrated in The Times only a 
week after the demonstration, also 
appears to be quite small and compact 
judging from the cabinet, which is all 
that can be seen. It is difficult to imagine 
this could contain the complexity -of 
wheels and discs shown in Fig. 4 and 
one is tempted to surmise the use of a 
simple single -spiral disc of perhaps 32 
holes which would of course nearly fit 
the suggested 32 -lens single -spiral 
transmitting disc illustrated in Fig. 2. 
However, one appreciates that so far 
there is little solid evidence. 

One clue only touched on lightly is 
the statement that a model of the 
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"original transmitter" was presented to 
Glasgow University as early as 1927. It 
is said that some parts of it are still in 
existence, but the implication seems to 
be that nothing significant (such as the 
scanning system) has been preserved. 
How does this come about? Can the 
University help us here? 

The authors are to be complimented 
on their careful research including the 
discovery of the little -known "Falkirk 
Transmitter" and maybe they will have 
more to reveal in the future. 
T. H. Bridgewater, 
London, NW7. 

We apologize that the photographs above 
the captions Fig. 6 and Fig. 7 on p.46 of the 
article were transposed. - Ed. 

CITIZENS' BAND 
WANTED IN UK? 

If low cost Citizens' Band radio facilities 
were extended to the UK I am sure they 
would not be unduly abused (Letters, 
Jan. issue). Among those benefitting 
would be weekend mountaineers, sai- 
lors, and others indulging in outdoor 
sports where accidents happen and time 
is lost searching for the incident. Sports 
and outdoor show organisers would 
also benefit - as is evidenced by the 
illegal use of small handsets at such 
events. 

I cannot believe that the amateur 
radio fraternity would suffer in any way 
as those seriously devoted to radio 
communication would surely be put off 
by the low power and other restrictions 
of CB radio. So far as "Smokey Bear" 
messages are concerned, offenders 
could be charged with impeding the 
police in the execution of their duty, 
with a suitable fine as penalty. 

Let us hope that the Home Office 
comes up with a suitable system so that 
the present impossibly high cost of a 
short range, light weight, low power 
radio telephone could be avoided by 
those who do not require the high 
standards of performance given by the 
present business radio type of equip- 
ment. 
Walter Webber, 
Long Ashton, 
Bristol. 

Editor's note: Mr J. R. Brinkley, chairman 
and managing director of Redifon Telecom- 
munications Ltd and a well known pioneer in 
the development of mobile radio in the UK, 
made the following remarks when opening a 
recent IERE conference on civil land mobile 
radio. " ... There are now about 4 million 
vehicles in the US equipped with Citizens' 
Band 27MHz mobile radio and the numbers 
are increasing by about 750,000 per year. So 
great has the recent growth been that the 
FCC has decided to increase the number of 
channels available to the service by 12. The 
demand for quartz crystals caused by this 
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development is now in excess of 9 million per 
year and rising. Urgent consideration is 
therefore being given to providing l.s.i. 
synthegizers for the equipments to reduce 
this phenomenal demand for individual 
channel crystals ... If a parallel Citizens' 
Band development had been taking place in 
the UK there would now be probably some 
500,000 vehicles equipped with CB radio, 
many more than currently fitted under the 
present conventional licensing basis. This US 
development is interesting from two points 
of view. First, it seems to argue that there is a 
very large pent up demand for mobile radio. 
Secondly, it indicates that a tremendous 
utilisation can be got out of 12 channels. All 
this on a.m. too! Should we, I wonder, 
introduce Citizens' Band radio in the UK? On 
the face of it I cannot see why not. I feel it 
might well be a very healthy development." 

STEREO NOISE LIMITER 
IMPROVEMENT 

The two circuit ideas shown on p.474 of 
the October issue can be developed and 
combined in an interesting way. The 
dynamic noise limiter offered by Mr 
Richter is not really satisfactory as it 
stands since the switch -over from 
stereo to mono, even at low volume 
level, can be disconcerting to say the 
least. 

However, the hiss which he is 
attempting to remove by this means is 
precisely an antiphase effect; thus a low 
pass filter, designed along similar lines 
to Mr Oldfield's stereo rumble filter, will 
remove it - with very little detriment to 
the overall signal. The f.e.t., driven by 
the amplifier output (or whatever - I 

prefer to drive it direct from the tuner), 
is now used to switch the filter into 
operation rather than to switch over to 
mono. 

The component values shown in the 
circuit give very good results, and it was 
found that with a 2N3819 taken at 
random switch -over occurred_ abruptly 
at V5 about -2V. Operating the f.e.t. 
from the positive line, as shown, 
facilitates switching the device in and 
out. 

The bypass capacitor for non -filtering 
operation, lOnF, requires a resistor 

BC1B4L 

2k2 

(2k2) in series with it to prevent 
.excessive lowering of the input impe- 
dance at high frequencies. Otherwise 
the circuit is the low -pass corollary of 
Mr Oldfield's. I feel, that the simple 
ingenuity of his circuit deserves consi- 
derable commendation. 
Giles Hibbert, 
Blackfriars, 
Oxford. 

PHASE AUDIBILITY: 
RATE OF CHANGE 

I have in my laboratory a Fourier 
synthesiser, consisting of a fundamen- 
tal oscillator at a frequency of 256Hz 
and harmonic oscillators up to the 
twelfth, all phase -locked to the funda- 
mental. It is possible to alter 
independently the amplitude and phase 
(through a full 360° ) of each of the 
harmonic oscillators. Thus it is possible 
to synthesise a wide variety of 
waveforms`, for listening tests. 

The consensus of opinion among my 
colleagues is that the tonal quality of a 
sound depends solely on the amplitudes 
of the harmonic components and not on 
the phases. The phase of any harmonic 
may be altered individually by any 
amount without, apparently, altering 
the tonal quality. This applies when the 
phase- control knobs are stationary; 
while any one of them is being moved, 
i.e. while there is a rate of change of 
phase, the ear readily detects that 
"something is happening" (it is difficult 
to describe' the effect in words). But 
since rate of change of phase is syn- 
onymous with frequency it is arguable 
that the detectability of the effect is due 
to the fact that a harmonic component 
becomes slightly inharmonic while the 
phase knob is being rotated. 

The effect is very similar to that 
caused by any movement in the labora- 
tory where the tests were carried out. 
This is acoustically quite lively, so that 
there must have been a marked stand- 
ing -wave pattern, which would alter as 
a result of movement by anybody in the 
room. What seems to me surprising is 
(a) the sensitivity of the ear to move- 
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ment, and (b) the fact that when 
movement ceases the sound appears to 
revert to its original tone quality, in 
spite of the fact that in this case one 
would expect the amplitudes as well as 
the phases of the harmonic components 
to have altered at the position of the ear. 

These were all rather rough experi- 
ments, and I hope in time to do 
something more precise. But the fact is 
that we know so little about how the ear 
and brain perceive sounds that we do 
not even know what are the crucial 
experiments we should perform. 
P. L. Taylor, 
University of Salford. 

See Mr Taylor's article "Frequency 
modulation illustrated" in this issue. - Ed. 

TV SOUND BOOSTING 
WEAK SIGNALS 

I have noted with interest the recent 
articles on television tuner design (Oct. 
1975 -Jan. 1976 issues), especially with 
reference to television sound reception. 
In this area of Ireland the cross -channel 
u.h.f. TV stations provide alternative 
programmes - if they can be received. 
U.l.f signals in the 600MHz region from 
a .00kW e.r.p. transmitter 120 miles 
away are usually very weak and suffer 
from severe tropospheric fading, even 
at elevated sites. From experience I 
have found that only at 1000ft a.s.l. are 
signals acceptable. 

Those of us at lower altitudes receiv- 
ing u.h.f. signals have to cope with 
signals on television receivers that are 
loaded with noise to say the least. I have 
been experimenting for some time in 
order to get less noisy reception and 
offer the following comments. 

r.t extreme distances fading occurs 
on signals at different rates at different 
frequencies and this includes u.h.f. 
television signals. Even when receiving 
steady but noisy video signals the audio 
signals are usually quite noisy also, not 
due to deficiencies in the f.m. system 
but to the fact that they are attenuated 
in the inter- carrier sound detection 
process. Having a few various u.h.f. 
tut.ers, I tried feeding them directly into 
tilt. input of a sensitive f.m. portable 
(Tandberg TP41). The reception of 
weak signals using this method was 
much superior to that of the normal 
television receiver, especially when the 
outboard tuner was re- aligned to the 
v.h.f. -f.m. band frequencies acting as i.f. 
and detection stages. Mechanical and 
vat icap tuners gave similar results. In 
fact when tested on a signal generator, 
sig.ials of 3 to 5 microvolts of sound 
cat rier in Band 4 gave good acceptable 
sig.lals, and I am sure these figures 
could be bettered. 
De. mond J. Walsh, 
Ca: rick -on -Suir, 
Co. Tipperary, Republic of Ireland. 
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Time -code receiver clock 
Control logic and display 

by A. F. Cross, B.Sc. 

Thames Television Ltd 

The control logic is shown in Fig. 10. 

A negative data -strobe pulse from the 
time -code register is applied to the clock 
input of the D -type flip -flop IC 14a. This 
operates as a divide -by -2, and is clocked 
by the data -strobe pulse. If, at the time 
of the data -strobe pulse, the comparator 
logic indicates no disilarity between the 
incoming data and the display- dividers, 
a simultaneous reset pulse is applied to 
the clear input of the D -type via gates 
IC3b.,d and inverter ICid. Thus the 
clock pulse will have no effect. If, 
however, the comparator is indicating 
disparity, the reset will not be applied, 
and the data strobe will clock the 
D -type into the 1 state. This is 
remembering that a disparity has 
arisen, but no action is taken apart from 
lighting the disparity indicator 
(the benefit of the doubt is given to the 
display- dividers). One of two things can 
happen on the next code one minute 
later; if no disparity is signalled by the 
comparator theD-type will be reset, and 
the previous disparity ignored. If a 
second disparity is indicated the reset 
pulse will not appear, and the clock 
pulse will now cause the D -type to 
revert to the 0 state, clocking the JK 
flip -flop IC12b to a 1 as it does so. With 
the JK flip -flop's Q output at 1, gate IC4a 
is enabled and passes 100kHz pulses 
into the minutes and hours -dividers, 
thus advancing the indicated time. 
When the time in the hours and 
minutes -dividers becomes equal to the 
received code, the comparator produces 
an equal signal which resets the JK and 
D -type flip -flops, thus disabling the 
100kHz clock pulses. The inhibit -se- 
conds- output signal from the Q output 
of the JK flip -flop ensures that gate IC4d 

in Fig. 3. does not inhibit the 100kHz 
pulse train. The data -strobe signal also 
resets the seconds dividers and 
resynchronizes the 5- decade divider, so 
long as there is no comparator error' 
signal. 

The initial conditions upon switching 
on the clock are provided by C35, D7 and 
the cross -coupled NAND -gate (IC4b, c) 
bistable. Capacitor C35 is initially dis- 
charged and presents a 0 to the input of 
IC3d via diode D7. Thus a low reset is 
provided on the clear inputs to bistables 
a and b via inverter ICid. However, the 

Complete clock showing one matrix 
board containing all the circuitry except 
for the power supply. 

data 
strobe 

Fig. 10. Control logic. 
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Fig. 11. GMT /BST converter. This 
section adds one to the hours code 
presented to its input, and is essentially 
a simplified binary adder. 

preset condition is also applied to 
bistable a. As C35 charges its potential 
rises and diode D7 ensures that the logic 
0 disappears from the input of IC3d (and 
therefore from the clear inputs of the 
bistables) before the preset is removed 
from bistable a. This bistable is left in 
the set state, and bistable b in the reset 
state. The disparity lamp will light, and 
on the first received time code the 
display dividers will be set to match it, 
rather than the normal running proce- 
dure of waiting for the second received 
code before setting the display dividers. 
The cross -coupled NAND -gate bistable 
is also reset by capacitor C35, and set 
when the Q output of bistable b goes 
low, which occurs when the control 
logic is setting the time in the display - 
dividers. The output of IC4b controls the 
blanking input to the b.c.d.- to- 7segment 
decoder- driver. Thus, on switching on, 
the display will be blanked until the first 
time code is received. 

The GMT /BST Converter, when ena- 
bled, adds one to the hours code 
presented to its input as shown in Fig. 

Component list 

Resistors (all 1/2W, 5% unless stated) 
Rl, 2, 3 220k 31 220 
4 10k 32 56k 
5,6 220k 33 4k7 
7 10k 34 10k 
8 33k 35 4k7 
9 18k 36-39 220 
10 3k9 40 560 
11 2k2 41 470k 
12 1k5 42 2k2 
13 4k7 43 470k 
14 1M 44 10k 
15 62k 45 4k7 
16 4k7 46 330 

17 470k 47 220 
18 100k 48 560 
19 27k 49,50 27k 
20 3M3 51 220 
21 270 52 lk 
22 330 53 -58 4k7 
23 10k 59 -64 820 
24 1k 65 -71 270 

25 4k7 72 180,' /W 
26 15k 73 20k skelton preset 
27 10k 74,75 10k skeleton preset 
28 15k 
29 2k2 
30 4k7 

Capacitors ( ± 10% unless stated) 
Cl In polystyrene 
2 500p Trimmer (RS Components) 
3, 4, 5 I00n 
6, 7 5n polystyrene (4n7 + 270p) see text 
8 -14 100n 

15 2112 10V electrolytic 
16 4711 10V electrolytic 
17 33n 
18 in 
19, 20 4117 35V tantalum bead ( 20 %) 

21 470n 
22 100n 

23 In 

24,25 10n 
26 In 
27 10n 
28 4 -20p trimmer 
29 39p silvered mica (RS Components) 
30 500p silvered mica (RS Components) 
31 1n5 silvered mica (RS Components) 
32 33p 
33 2112 10V electrolytic 
34 1On 

35 100µ 10V electrolytic 
36 In 
37 4,7O0µ 16V electrolytic 
38 l0µ 10V tantalum bead 

Additionally a 10n ceramic disc across 
the 5V supply at each i.c. is recom- 
mended. 

Integrated circuits 
IC Function 
1 Inverter 
2, 3, 4, 5 2 -I /P NAND 
6,7 2 -I /P AND 
8 3 -I /P NAND 
9, 10 4 -I /P NOR 
11 B.c.d. /7 segment decoder 
12, 13 J -K flip flop 
14 D -type flip flop 
15, 16, 17, 18, 19 Exclusive -OR 
20,21,22,23,24 
25, 26, 27, 28 Decade counter 
29, 30, 31 Divide -by -12 
32 Monostable 
33 One -of -ten decoder 
34, 35, 36, 37 8 -I /P Multiplexer 
38, 39 8 -bit shift register 
40 5 -volt regulator 

Transistors 
Tr 1 -8 BC 108 

9 -12 2N4123 

Type No 
SN7404N 
SN7400N 
SN7408N 
SN7410N 
SN7425N 
SN7447AN 
SN7473N 
SN7474N 
SN7486N 

SN7490N 
SN7492N 
SN74123N 
SN74145N 
SN74151 N 
SN74164N 
LM309K 

13, 14 

15 

16 -21 

Diodes 
DI, 3,4 
2 

BC 108 

2N4123 
MPS6534 (Motorola) 

IN 914 
Light emitting diode: yellow (RS Com- 

ponents) 
5, 6 Light emitting diode: red (RS Compon- 

ents) 
7 0A47 
8 Full wave bridge, type REC 76 (RS 

Components) 
9 Light emitting diode: green (RS Com- 

ponents) 

Display 
Seven segment l.e.d. type, Litronix DL 707 
(Forward drop 1.7V at 20mA): 6 required 

Crystal 
100kHz type MG5X (Quartz Crystal Co. Ltd) 

Transformers 
TI, 2 Wound on Mullard Cores type 

LA 1416 (adjuster LA 1503): 
Primary: 100 turns 36 s.w.g. (1.42mH) 
Secondary: 10 turns 36 s.w.g. 

3 Mains transformer 20VA. 9V r.m.s. 
(RS Components, type 207 -122) 

Aerial 
Ferrite rod Bin x 5 /Ién diameter, Denco. 

Miscellaneous 
Heai uk for regulator 8 °c /W or better. Mains fuse 
30011,Á slow. 
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11. It is essentially a simplified binary 
adder, with modifications to cater for 
the decimal count and twenty -four hour 
reset. The BST enable signal is effecti- 
vely a one -bit number which is added to 
the six -bit hours code. With the BST 
enable line at logic 1 (switch open), a 1 is 
added to the GMT code to produce a 
BST output; with the BST enable line at 
logic 0, nothing is added to the incoming 
hours code and it passes unaltered 
through the converter. Gates IC6a to 
IC6d, IC18d d and IC19a, b, c, d perform the 
add function. The operation on each bit 
is identical. The first addition is per- 
formed by exclusive -OR gate IC18c and 
the AND gate IC6a. With the switch 
closed, a 0 is presented to one input of 
each gate; thus the AND gate is 
inhibited, and the output of the exclu- 
sive -OR gate follows the hours code 
input. With the switch open, a 1 is 
applied to one input of both gates. 
When the hours code 2° input is a 0 the 
BST bit will convert the output of the 
exclusive -OR gate to a 1, but, because 
the code input is low, it inhibits the 
AND gate; no carry is therefore passed 
to the next stage. With the hours code 2° 

input at logic 1, the gates provide the 
required 0 output on the 2° line and a 
carry bit to the next significant level 
where the process is repeated on the 2 
input. Because speed is unimportant, 
this ripple- through technique is quite 
suitable. 

Truth table for multiplex clock 
Output code of + 12 DC B A Digit enabled 
X 0 0 0 Tens of hours 
X 0 0 1 Units of hours 
X 0 I 0 Tens of minutes 
X 0 1 1 Units of minutes 
X 1 0 0 Tens of seconds 
X 1 0 1 Units of seconds 
X 0 0 0 Tens of hours 
X 0 

etc 
0 1 Units of hours 

etc 
(X = irrelevant) 

65, 

(a) 

b) 

blanking 

common anode 
LED display 

blanking 

2° 

21 

blanking 

+vcc 

+vc c 

+Vcc 

Fig. 12. (a) Drive for units of hours, 
minutes and seconds (3' required), (b) 
drive for tens of minutes and seconds (2, 
required), and (c) drive for tens of hours. Fig. 13. Multiplex connection details 

for display which uses a total of six 
anode and seven cathode connections. 

b 

d 

9 

hours tens 
driver 

common anode 

7- segment 
d i splay 

cathodes 
a b c d e- y 

hours units 
dri ver 

minu.estens 
driver 

minutes units 
driver 

111M111 MINIMILI IwommILOP 

a b c d e g a b c d e fi g a 

1 
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to segment driver IC 
via current setting resistors 

seconds tens 
driver 
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Gate IC5, detects the condition 1010 
(decimal value 10) on the hours -units 
output, produced by a decimal value 9 
input. When this happens the hours 
units must have an output 0000 and a 
carry must be passed to the tens -of- 
hours. A low output from IC5c inhibits 
the outputs of gates IC,e and IC,b, which 
produces the carry 1 from inverter IC2b 
for the tens -of -hours adder. Gate IC54 
detects the decimal value 24 (10 0100) on 

hrs. units 

mins units 

secs units 

1k Hz 
multiplex clock 

the,output of the adder and inhibits the 
gates IC,c and IC,d to produce the 
required all -zeros output. 

Display 

The display can take several forms, 
using either numerical indicator tubes 
or seven- segment displays. The author's 
clock uses seven -segment l.e.d. displays. 
Two modes of display operation have 

4-10V 

R53 to R58 

4k7 

R59 to R64 
82051 

Tr15 to 
Tr21 
anode 
driver 

hrs. tens anode 

hrs. units driver 

mins. tens 

mins. units 

secs. tens 

secs. units 

R65 to R71 

27011 
for 

10V Supply 

hrs. tens 

hrs. units 

mins. tens 

mins. units 
o 

blanking 

all a cathodes 

b 

c 

d 

e 

f 

g 
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been used by the author and both are 
described. 

The simplest method uses a SN 7447 
AN b.c.d. -to- seven -segment decoder - 
driver for each digit, as shown in Fig. 12. 
Any unused data inputs to the decoder 
must be grounded. The resistors 
between the decoder outputs and the 
segment cathodes set the currents to 
about 10mA. Supply potentials other 
than 5V may be used for the display, 
provided that the resistor value is 
adjusted and the voltage rating of the 
decoder output is not exceeded. It may 
be convenient, for example, to run the 
display from the d.c. supply feeding the 
5V regulator, rather than from its 
output, to reduce the current demand 
on the regulator. This parallel method of 
driving the displays, while simple in 
principle, does involve 42 current -set- 
ting resistors, and 43 connections to the 
display board. For about the same 
component cost, but with only seven 
current- setting resistors and thirteen 
display board connections, the multi- 
plex mode of operation, may be used. 
This has been adopted for the prototype 
clock and is shown in Fig. 14. 

With this method the digits are not 
driven simultaneously, but in sequence, 
and at a rate which appears as a 
continuous drive of all digits. Only one 
b.c.d. -to- seven -segment decoder -driver 
is used, which receives in turn the input 
code for each digit. In this case each 
digit code is applied for 1mS, and is 
repeated every 6mS. Synchronously, 
with each digit code being applied to the 
decoder -driver input, the appropriate 
common anode connection is switched 
to the supply rail by the associated 
driver transistor. The multiplexing of 
the six -digit codes into the decoder - 
driver is performed by four 8 -input 
multiplexers, type SN 74151N. The digit 
code is selected by the three -bit code 
applied to the selector inputs of the 
multiplexers, and derived from the A, B 
and C outputs of the divide- by -12, IC31. 
The counting sequence, and the digit - 
code enabled for each state are shown in 
the table. The count outputs are also 
applied to the inputs of the 1 -of -10 
decoder, IC33. Each input state produces 
one low output only, and this is used to 
switch on the anode driving transistor 
for the display digit whose code is 
currently controlling the display cath- 
odes. Because only one digit common - 
anode is driven at any time, the 
equivalent cathodes in all displays may 
be connected together as shown in Fig. 
13. This results in a total of six anode 
and seven cathode connections. 

Fig. 14 Multiplex display logic drivers. 
This method of driving the displays only 
requires seven current- setting resistors 
and thirteen display board connections. 
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Conferences 8 
Exhibitions 
Supplementing list 
in January issue 

LONDON 
Mar. 16 -18 Bloomsbury Centre Hotel 
Sound 76 - Public address exhibition 
(APAE Secretariat, 47 Windsor Road, Slough, 

Berkshire) 

Mar. 22 -26 Imperial College 
Seminex '76 (seminar of semiconductor technology 
and applications) 
(Seminex Ltd., 2 Old Stone Link, Ship Street, East 
Grinstead, WestSussex RH19 4EF) 

Mar. 23 -25 New Horticultural Hall 
Computermarket '76 exhibition 

Mar. 30 -Apr. 1 West Centre Hotel 
Tempcon (Temperature Measurements and Con- 
trol exhibition and conference) 

Apr. 27 -May 2 Heathrow Hotel 
Hi- Fidelity 78 exhibition 
(Emberworth Ltd, 8 Furlong Road, Bourne End, 

Bucks.) 

June 8 -12 Olympia 
Intemavex - International Audio Visual Aids 
Exhibition 
(Brintex Exhibitions Ltd., 178/202 Great Portland 
Street, London WIN 6NH) 

June 8 -12 Olympia 
Infotair - information retrieval exhibition 
Brintex Exhibitions Ltd., 178/202 Great Portland 
Street, London W1N 6NH) 

Aug. 24 -26 Holland Park School 
Education and Communication Technology exhi- 
bition 

Sept. 13 -19 Olympia 
International Audio Festival and Fair 
(Iliffe Promotions Ltd., Dorset House, Stamford 
Street, London SEl 9LU) 

Sept. 14 -16 Heathrow Hotel 
Eurocomp - European Computing Congress 

Nov. 16 -18 West Centre Hotel 
International Minicomputer Conference and 
Exhibition 

BIRMINGHAM 
Nov. 15 -19 National Exhibition Centre 
National Design Show 
(Fairs and Exhibitions Ltd., 21 Park Square East, 
Regent's Park, London NW 14LH) 

BRIGHTON 
Mar. 9 -11 Metropole Convention Centre 
Electro- Optics /Laser International Conference and 
Exhibition 

Oci. 19 -21 Metropole Convention Centre 
Intemepcon /UK Electronic Production conference 
and exhibition 

BRISTOL 
Mar. 2 -4 Esso Motor Hotel 
Computermarket '76 exhibition 

CAMBRIDGE 
June 21 -24 

Training and Career Development for Engineers 
(I.Mech.E., 1 Birdcage Walk, London, SW 1) 

EDINBURGH 
Mar. 9 -11 Assembly Rooms 
Computernsarket'76 exhibition 

Sept. 2 -3 Heriot -Watt University 
Institute of Acoustics Autumn Conference 
(Institute of Acoustics, 47 Belgrave Sq., London, 
SW1X 8QX.) 

FARNBOROUGH 
Sept. 5 -12 Royal Aircraft Establishment 
International Air Show 

HULL 
Apr. 7 -9 University of Hull 
Electronics Teaching Conference 
(Department of Electronic Engineering, The 
University, Hull HU6 7RX) 

LEEDS 
June 29 -July 1 

Leeds Electronics Exhibition 
University of Leeds 

LIVERPOOL 
Apr. 12 -14 Liverpool Polytechnic 
Institute of Acoustics Spring Conference 
(Institute of Acoustics, 47 Belgrave Square, London 
SW IX 8QX) 

MANCHESTER 
Mar. 16 -18 

Computermarket'76 
Wythenshawe Forum 

NOTTINGHAM 
Mar. 24 -26 Nottingham University 
Industrial Robot Technology conference and 

international symposium on industrial robots 

SOUTHAMPTON 
Apr. 7 -9 Southampton University 
Interaction of electrons with solids 
(The Institute of Physics, 47 Belgrave Square, 
London SW1X 8QX) 

July 5 -8 Southampton University 
Marine Electronics Symposium 
(Society of Electronic and Radio Technicians, 8 -10 

Charing Cross Road, London WC2H OHP) 

WEMBLEY 
Sept. 13 -17 Conference Centre 
Micro 76 - International symposium and exhibi- 
tion of microscopes and ancillary equipment 

Oct. 11 -14 Conference Centre 
Coil Winding International 76 exhibition and 

conference 

Oct. 26 -29 Conference Centre 
Microforum International exhibition 

Nov. 23 -25 Conference Centre 
Compec - computer peripheral and small com- 
puter systems exhibition and conference 

OVERSEAS 
Mar. 14 -21 

International Spring Fair 
Leipzig 

Mar. 18 -28 Rome 
International Exhibition of Electronics Nuclear 
Energy and Aerospace Technology 

Mar. 21 -24 Chicago 
30th Broadcast Engineering conference 

Mar. 22 -24 Rome 
International Scientific Congress on Electronics 

Mar. 23 -26 Hamburg 
Automatic Testing '76 exhibition and conference 
(Network, 84 High Street, Newport Pagnell, Bucks, 
MK16 8EG) 

Mar. 23 -27 Basle 

Didacta - European Educational Materials Fair 

Apr. 7-8 , Paris 
International Symposium on Deposition and 
Packaging of Hybrid Circuits 
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(Litemfure Ì 
Received 

An application note from RCA (AN -6330) describes 
a safe -area rating system for transistors used in 
power invertors. Circuits employing self -excited 
single transformers, s -e double transformers and 
driven types working into R, C or L. loads are 
covered by the system. RCA Ltd, Solid State -Eur- 
ope, Sunbury-on- Thames, Middx WW416 

A chart from Lambda illustrates and tabulates a full 
range of power supplies and over voltage protec- 
tors. Single, twin and triple supply units are 
described. Lambda Electronics Ltd, Abbey Barn 
Road, High Wycombe, Bucks .... WW417 

A descriptive leaflet and Technical Bulletin from 
Multicore contain a full description and application 
information on 96S Arax silver solder wire, 
designed for the jointing of stainless steels, 
particularly in food handling equipment, where 
lead -free materials are a requirement. Multicore 
Solders Ltd, Hemel Hempstead, Herts. ... WW418 

Switches, keyboards and displays for digital 
applications are fully described in a catalogue from 
Cherry. - Characteristics, drawings and data are' 
included. Cherry Electrical Products (UK) Ltd, 
Lattimore Road, St. Albans, Herts. WW419 

An application note entitled "Low -csot, high -speed 
a -to -d conversion with the DAC -08" is available 
from Precision Monolithic. Three designs are 
described, of 4, 2 and Ipsec conversion times, and a 

printed -board layout is provided for the Issec 
design. Bourns (Trimpot) Ltd, lIodford House, 
17/27 High Street, Hounslow, Middx WW420 

Scientific instruments, mainly in the nucleonic 
field, are briefly described in a short-form catalogue 
from ESI Nuclear. Many of them are said to be 

designed for low cost, although no prices are given 
in the catalogue. ESI Nuclear, 6A Holmesdale Road, 
Reigate, Surrey RH2 OBQ WW421 

The new Heathkit catalogue will be available in 
February. New kits this time include a stop watch, 
ignition analyser, s.s.b. transceiver, 2 -metre 
hand -held transceiver and a 30MHz counter. Heath 
(Gloucester) Ltd, Bristol Road, Gloucester GL2 
6EE. WW422 

The new Brimar Design Data Handbook on 
industrial cathode -ray tubes is now available, 
covering tubes for oscilloscopes, radar, television, 
data display and monitor equipment and special 
types such as flying -spot scanners and monoscope 
character generators. The charge for the Handbook 
and a newsheet service is £2,00 in the first year and 
then £1 per year. Thorn Radio Valves & Tubes Ltd, 
Mollison Avenue, Brimsdown, Enfield, Middx. 

Electrovalue have sent us their catalogue No. 8, 

which is rather bigger than previous issues. All 
varieties of component are listed - semiconduc- 
tors, hardware, materials and kits. The Catalogue 
costs 40p by post, but this will be refunded if goods 
costing £5 or more are ordered. Electrovalue Ltd, 8 

St. Jude's Road, Englefield Green, Egham, Surrey. 

A leaflet by Varelco describes a range of accessories 
for mounting dual -in -line integrated circuits - 
sockets and d.i.p. plugs and covers. Varelco Ltd, 
Exning Road, Newmarket, Suffolk. WW423 

Ferranti have produced a new product guide to their 
range of t.t.I. i.cs - standard and low -power series. 
BS9000 approval is under way for many of the types 
listed. Ferranti Ltd, Gem Mill, Chadderton, 
Oldham. WW424 

Synchronous motor- driven timers made by the 
Italian company, cdc, are characterized in a leaflet 
available from Tempatron Ltd, 5 Loverock Road, 
Reading. WW425 
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Television from India 
Experimental stations in Dublin and Sheffield have been receiving 
All India Radio television programmes via the ATS -6 direct 
broadcasting satellite 

The ATS -6 satellite, at present in 
geostationary orbit at longitude 
35 °E over Lake Victoria in Africa, is 
being used to re- broadcast domestic 
television to rural parts of India. 
The transmissions are of an experi- 
mental nature and are scheduled to 
last only until August 1976. They are 
on a frequency of 860MHz with f.m. 
vision on 625 lines, 50 fields /s. 
Sound is also f.m., with two chan- 
nels, one at 5.5MHz and the other at 
6.0MHz above baseband. Although 
the 30ft parabolic antenna on the 
satellite is pointing at India and 
giving a 2.8° beam, Europe is at 
worst about 12° degrees off the 
beam axis so that signals of 
approximately 30dB down or less on 
the on -axis signal can be expected, 
corresponding to an expected field 
strength of 3.3µV /m. The following 
reports are from two experimental 
stations, one in Eire and the other in 
England, where the Indian tele- 
vision pictures have been success- 
fully received (see also News, Feb- 
ruary, and leader, December). 

Report from G. Baird, 
T. McKenna, E. 0.'Mongain 
and John White. 

University College, Dublin. 

The system used at University College, 
Dublin, shown in Fig. 1, consists of a 
20ft diameter parabolic dish with a 
helical antenna wound for 860MHz and 
terminated in a manner similar to that 
described by E. H. Davis, in Wireless 

World, November 1968 (pp. 386 -387). 
This is followed by a coaxial switch, 
making it possible to check at any time 
the frequency alignment of the elec- 
tronics or the signal level compared 
with a 5052 load. A high -pass filter is 
necessary in order to minimise local 
interference from harmonics of local 

r- 

television transmitters. A local oscilla- 
tor at 790MHz is used to produce an i.f. 
at 70MHz. This frequency was chosen 
simply because of the availability of. 
70MHz equipment. The remainder of 
the laboratory equipment is more or less 
standard and the only problem arises 
from local sources of interference, 

MAST HEAD system 

r 

70MHz 
amp ifien 

OMI-12 
amplif er 

!LABORATORY system 

am. 
detector 
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discriminato= 
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am; ` er 

Hcoaxial 
Switch 

test 

d.c. 
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Fig. 1 (above). Receiving system used at 
University College Dublin. 

Fig. 2 (below). Recording of satellite 
signal strength at Dublin. 

II 

morning transmission sun afternoon transmission 

calibration ( 50í) 

J 

J 
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which make it necessary to set the 
bandwidths of the various amplifiers 
very carefully in order to maximise the 
signal to noise ratio. 

Fig. 2 shows a typical recording of the 
signal strength from both the morning 
(0330 to 0600 hr) and afternoon (1200 
to 1500 hr) transmissions with a typical 
signal strength of approximately 8dB 
above 5052. The signal marked "sun" is 
caused by the sun traversing the field 
of view during the early part of 
October. This sun signal was also used 
to calibrate the system. 

The photographs from the television 
screen (see also News, Feb. issue) are 
typical of the picture quality, recorded 
under good conditions. Local weather 
conditions do affect the signal strength 
somewhat, causing 1.5dB decrease in 
signal under heavy cloud, but the 
transmitted power also appears to vary 
suddenly, often by as much as 5 or 6dB 
(see morning transmission section of 
Fig. 2). Sound on both programmes has 
also been detected but is of very poor 
quality due to local sources of interfer- 
ence. In general, the total detected 
signal strength is approximately 
1.6µV /m. 

Report from S. J. Birkill, 
Sheffield. 

First, an estimate was made of the field 
strength expected if a 5ft dish, already 
to hand, were used. A beam -centre 
e.i.r.p. of around 51dBW (125kW) is 
radiated by the satellite (i.e. 80W to the 
30ft parabolic reflector), centred on 
Nagpur. This puts the receiving location 
at Sheffield approximately 12° off beam, 
at which angle in the absence of 
published data we might guess the 
radiated power to fall about 30dB below 
that of the main lobe. If we assume a 
probable minimum figure of 30dB, the 
down -path power budget is as shown in 
Table 1. 

It was clear that results if any would 
be marginal. Nevertheless a receiver 
was constructed around the Signetics 
NE561B integrated phase -lock loop as 
f.m. demodulator, preceded by a stan- 
dard u.h.f. television tuner and a 
wide -band limiting amplifier at the 
35MHz intermediate frequency. The 5ft 
mesh paraboloid, shown overleaf, was 
fitted with interchangeable helical feeds 
for both senses of circular polarisation 
(at the time I had been unable to 
ascertain the polarisation used) and a 
transistor head amplifier was mounted 
on the feed support structure. The 
receiver fed a standard 625 -line tele- 
vision monitor. No signals were 
received, and thus it remained until 
early December 1975, when the project 
was reviewed and a further attempt 
decided upon. 

The 20ft paraboloid with helical 
antenna used at the University College 
Dublin station. 

The head amplifier was rebuilt using a 
lower -noise transistor (a 2GHz stripline 
device similar to BFR91) in a cascode 
configuration with a BF180 as the 
common -base element. The limiting i.f. 
amplifier was replaced by a linear stage 
of 26dB gain, to improve demodulation 
at carrier /noise values below threshold, 
and a variable attenuator allowed 
adjustment of phase -lock loop drive 
level, effectively to control the demod- 
ulation bandwidth. A bandpass filter 
tuned to 860MHz with a bandwidth of 
5MHz was inserted between the head 
amplifier and the converter, to define 
the frequency when tuning and to set 
the maximum noise bandwidth. This is 
just sufficient to pass the deviation 
limits of the carrier. (The transmitted 
f.m. channel is some 30MHz wide.) 
Finally, a dipole feed was constructed in 
case polarisation should be linear. 

Table 1 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

(9) 
(h) 

(1) 

(i) 

(k) 

(I) 

(m) 
(n) 

(o) 
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Two pictures photographed at the 
Dublin station. (See also the example 
in News last month.) 

With this arrangement, overleaf, Fig. 
2, the first pictures were received on 
December 13, 1975. Though transmitted 
polarisation on axis is right -hand 
circular, the received signal at the 
Sheffield location is predominantly 
plane polarised, 5° from vertical (clock- 
wise as seen from satellite) and shows 
no detectable variation of signal 
strength or polarisation with time. 
Carrier /noise ratio of 10dB is reached in 
a bandwidth of between 100 and 500kHz 
(suggesting pessimistic estimates in our 
down -link calculation). This has the 
unusual effect, on tuning through the 
signal, of making the various levels of 
the grey scale emerge from and in turn 
subside into the noise. The transmission 
frequency does not appear to be 
clamped to black level or sync tip, so 
without receiver a.f.c. changes in 
picture content necessitate frequent 

Satellite transmitter power (80 W) 
Transmitting aerial gain over isotropic (30ft diam.) 
Satellite e.i.r.p. to India (a + b) 

Off -beam loss (assumed minimum) 
Satellite e.i.r.p. to UK (c -d) 
Free -space attenuation at 860MHz (4ird /X)2 
Receiving aerial gain (5ft diam.) 
Receiver input power (e -f +g) 
Required carrier /noise for threshold (say) 
Permissible receiver noise power (h -i) 
Receiver overall noise factor (estimated) 
Noise power at receiver input (j -k) 
Boltzmann's constant 
Receiver input temperature (290' K) 

Bandwidth in which threshold is attained (l -m -n) 

19dBW 
32dB 
51 dBW 
30dB 
21 dBW 
183dB 
19dB 
-143dBW 
+ 10dB 
-153dBW 
3dB 
-156dBW 
-228.6dB/° K-Hz 
24.6dB° K 

48dBHz 
ti.e. 63kHz) 
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gain= 20 dB 
n.f. =2.5dB 

f.m. tv 
35MHz r------- \ 

5ft. dish 
elevation 22° 
bearing 132° 

fo=860MHz 
Af=5MHz 

Fig. 1. The 5ft paraboloid antenna used 
at Sheffield. 

Philips test card photographed at 
Sheffield. 

Screen picture of a presentation 
announcer photographed at the 
Sheffield station. 

tunable converter 

gain =26dB 

Fig. 2. Receiving system used at 
Sheffield in December 1975 to obtain 
first pictures. 

re- tuning for optimum results. These 
effects are eliminated if loop bandwidth 
is increased to 2MHz, but carrier /noise 
then drops to 4dB and pictures are very 
noisy. 

No 860MHz carrier is radiated outside 
programme, pre -programme line -up 
and test transmission times. The "even- 
ing" broadcast begins at about 1150 
GMT each day with test waveforms, 
including at 1215 (for a few seconds) a 
slide showing the transmitting Earth 
station. A test -card (the Philips 
PM5544) follows at 1220 until 1229, 
when identification captions are shown, 
leading to presentation and start of 
programmes at 1230. Programme source 
switching occurs regularly, and is 
accompanied by views of the originat- 
ing Earth stations. Close -down is at 
1500. The "morning" transmission the 
writer must admit to only having seen 
once, for the perhaps understandable 
reason that it ran from 0350 to 0600 
GMT. On that occasion (a Sunday 
morning) it consisted largely of cap- 
tions on vision to identify test tones 
carried on the sound channels (which at 
present are outside the receiver band- 
width). 

For others who may be interested in 
receiving these transmissions, unless a 
dish of realistic dimensions is available, 
capable of being efficiently illuminated 
at this frequency (the 20ft one at Dublin 
is superb) a preferable system might be 
an array of stacked long -yagis, with 
which 26dB gain would seem an attain- 
able figure. At this gain, an elevation of 
22 °, bearing 132° should bring ATS -6 
within the beam for most of the UK and 
enable the signal to be found. The u.h.f. 
bandpass filter could be dispensed with, 
a better solution perhaps being an i.f. 
filter of lesser bandwidth (dependent on 
signal strength) with the u.h.f. con- 
verter swept by the demodulated video, 
keeping the instantaneous carrier fre- 
quency within that bandwidth and so 
forming an elementary threshold -ex- 
tension demodulator. A varicap 
television tuner seems the obvious 
choice for this application. Anticipated 
improvements to the writer's receiving 
system are in these directions and a 
parametric amplifier is also under 
construction. 

attenuator 
to set 

loop drive 
level 
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loop 
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Later this year we hope to publish a 
report on television reception of the 
ATS -6 broadcasts in India itself. 
This will be written by a British 
engineer who has been to India to 
study the Satellite Instructional 
Television Experiment. 

Television Society 
honours Baird 

On January 26 the Royal Television 
Society celebrated the 50th anniversary 
of J. L. Baird's demonstration of tele- 
vision to members of the Royal Institu- 
tion by holding a supper party and 
unveiling a plaque in 22 Frith Street, in 
London's Soho district, where the 
demonstration took place. (See January 
issue, pp. 43 -46). Several people who 
knew or worked with Baird were 
present, including T. H. Bridgewater 
who contributes a letter to this issue on 
the question of the apparatus used for 
the 1926 demonstration. Eight of the 
guests had received the Baird system 
30 -line television transmissions when 
they were subsequently broadcast by 
the BBC from the London Regional 
medium -wave station. 

The plaque was unveiled by William 
C. Fox, aged 86, a retired journalist who 
had been a friend of Baird's. He had 
helped Baird in getting publicity for his 
television experiments, and at the Frith 
Street demonstration his job had been 
to take the names of the Royal Institu- 
tion visitors as they arrived. After the 
demonstration, Mr Fox recalled, he 
eavesdropped on the learned gentle- 
men's conversation. He heard ". . . a 
mountebank" and "... this young man 
doesn't know what he's doing" and 
several other derogatory remarks, but 
one visitor who himself had been 
experimenting with telegraphic trans- 
mission of pictures had exclaimed 
enthusiastically "He's got it!" 

An article describing Baird's early 
work, "Television fifty years ago" by 
George Shiers, is published in the 
January- February issue of Television, 
the journal of the Royal Television 
Society. 
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single 

source 

make 

0 
ense 

CONSERVES YOUR CASH. No need to lock up capital in slow 
moving stocks. 

O SAVES TIME. Parts usually despatched by return. Orders phoned 
before midday are often on the way same day. 

O A PROTOTYPE SERVICE. Invaluable when assorted alternative 
experimental parts are required. 

O SOLVES BUFFER STOCK PROBLEMS. Eliminates need for 
heavy stock holding. Our stocks are at your immediate disposal. 

O SIMPLIFIES ORDERING. One transaction for a variety of parts 
saves bookkeeping and paper work. 

O NO ORDER TOO SMALL. Every enquiry is of equal importance 
and dealt with expeditiously. 

Obviously Single Source Service can solve a lot of your day to day 
problems. As the first step get the relevant U -C S catalogue, which 
illustrates and describes hundreds of parts any of which you may 
want at any moment. Write, or better still phone 06072 78711, for 
it now. 

So make United-Carr Supplies 
your SINGLE SOURCE for:- 
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It makes sense 
to use the 
United -Carr 
Supply Service 
when you require 
smaller or mixed 
quantities of any 
of the following :- 

CINCH 
Barrier terminal strips. 
Fanning strips. 
Marker strips. 
Printed circuit board 
edge connectors. 

D Subminiatures. 
Multi way plugs and 
sockets. 

Electrical Components. 
Single and double pole 
rocker switches. 
Mains and low voltage 
indicator lights. 

Audio sockets. 
Group boards. 
Valve holders. 
Fuse holders. 
Battery connectors. 

Industrial Fastenings. 
Tee nuts. 
DOTLOC single thread 
lock nuts. 
Lift the Dot fastenings. 

Plunger switches. Turn buttons. 
Mains connector blocks. Plugs and grommets. 
Automotive lamp holders. Metal and plastic 
Push on terminations. components. 
Fuse holders. Press studs. 

FT 
Edge clips. 
Cable clips. 
Cover plates. 
Turnbuckles. 
Knob clips. 

W buttons. 
Door catches. 
Cable straps. 
Metal and plastic 
components. 

Separate catalogues are 
available for: - 
Electronic Components, 
Electrical Components 
& Industrial Fasteners. 
Write or phone for your free copy, 
stating possible requirements. 

United -Carr Supplies Ltd., 112 Station Road, Ilkeston, Derbyshire, DE7 5LF Tel: Ilkeston 78711 (STD 06072 78711).Telex 377117 
WW -128 FOR DURTHER DETAILS 
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The Sinclair DM2 Multimeter. 

Comprehensive. Accurate. Portable. 
And really rugged. 

Yet only £59. (PLUS VAT) 

Sinclair Multimeter DM2 r AC 1 r DC 
10 1001000 

bat V mA V mA KO 
40,04 

, _ 1 - _ 
ext L_ FUNCTION - - R 0 V AC max on 1000 V 

out 

set zero 

State -of- the -art circuit design, incorporating high -quality 
components, has resulted in a professional, 3Z 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 1 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 ! 

Features of the Sinclair DM2 
5 functions giving 22 ranges 
DC volts -1 mV to 1000 V 
AC volts -1 mV to 500 V 
DC current -0.1 1.i.Ato1 A 
AC current -1 µA to 1 A 
Resistance -1 S2 to 20 M S2 

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. n digit display 
Display reads from 000 to 1999. 
Overload indicator. 
Protected 
Separate fuses for current and 
resistance circuits. 
Accu rate 
Dual slope integration. High 
stability. 

Rugged 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 3.5íb approx, 
including battery. 
Measures only 2 in x 9 in x 6 in 
approx. 
Optional extras 
Mains adaptor - f3.19 inc VAT. 
Rechargeable battery and 
charging unit - £16.20 inc VAT. 
Carrying case - £5.40 inc VAT. 
12- months 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 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 81 70 88. 

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

Impedance 
1 V 0.3% 1 Digit >100Mi2 1mV 

10V 0.5% : 1 10Mí2 10mV 
100V 0.5%1 10Mí2 100mV 

1000 V 0.5% 1 , 10Mí 1V 
Maximum overload- 350 V on 1 V range 

1000 V on all other ranges. 

AC Volts 
Range Accu 

1 V 1.0% 
10V 1.0% 

100 V 2.0% 
1000 V 2.0% 
Maximum overload- 

racy 

! 2 Digits 
2 

1 2 10M12/40pF 
2 10M12/40pF 

300V on 1 V range 
500 V on all other ranges. 

Input 
Impedance 
10 M i2/40 pF 
10 M 0/40 pF 

Frequency 
Range 
20 Hz -3 KHz 
20 Hz -1 KHz 
20 Hz -200 Hz 
20 Hz -200 Hz 

DC Current 
Range Accuracy. 

100µA 2.0% : 1 Digit 
1 mA 0.8 %! 1 

10 mA 0.8% I 1 .. 

100 mA 0.8% ! 1 

1000 mA 2.0% : 1 , 

Maximum overload- 1A (fused). 

Input 
Impedance Resolution 

10Kí2 100nA 
1 Kit 1µA 

100 i2 101í.A 
10 i2 1001rA 

1i2 1mA 

AC Current 
Range Accuracy 

1 mA 1.5% : 2 Digits 
10 mA 1.5% i 2 

100mA 1.5 %1 2 

1000 mA 2.0% ! 2 

Maximum overload- 1A (fused). 

Frequency 
Range 
20 Hz -3 KHz 
20 Hz-1 KHz 
20 Hz -1 KHz 
20 Hz -500 Hz 

Resistance 
Range Accuracy 

1 Kit 1.0 %_! 1 Digit 
10K0 1.0 % -1 1 

100K0 1.0% 1 1 

1000K0 1.0% 1 1 

10Mí2 2.0% ! 1 

Overload protection - 50 mA (fused). 

Measuring 
Current 

1 mA 
100 µA 
10µA 

1µA 
100 nA 

Readers outside the U K, please write for 
details of your local distributor to : 

Sinclair Equipment International Ltd, 
33 Beauchamp Place, London SW1 1 NU. 

ro: Sinclair Radionics Ltd, FREEPOST, St Ives, 
Huntingdon, Cambs., PE17 4BR. 

Please sens me: 
Multimeters (a £63.72 
inc VAT. 
Mains adaptors la £3.19 
inc VAT. 
Carrying cases (a f5.40 
inc VAT. 
Rechargeable battery and 
charging unit (a £16.20 
inc VAT. 

I am interested in 5 or more 
multimeters. 

Please send details of 
quantity discounts. 

Name 

*I enclose a cheque for £ 

*My Access /Barclaycard 
number : 

el enclose an official company 
order - signed and dated. 

Please complete or delete as 
applicable. 

Address 

Please print 

LFREEPOST- no stamp needed with address above. 
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Key -men keep in touch by radio -telephone. For the planning of 
these sophisticated installations, for the supply and installation of 
equipment, for advice and help in procuring licenses, for maintenance 
and servicing, key -men keep in touch with Nolton. 
Nolton supply major radio -telephone users in the UK and overseas ... 
Nolton advise impartially on the suitability of equipment (of their 
own manufacture and also other leading brands) ... Nolton are 
represented throughout the UK. For all radio -telephone enquiries, 
write, ring, or telex Nolton. 

Radiotelephone Division 
Fieldings Road Cheshunt Herts EN8 9TX 
Telephone Waltham Cross 33555 
Telex 28952 

`VW -'12 FURTHER DETAILS 
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Wireless World Teletext decoder 
5- Selection, control logic, control codes decoding and display 

by J. F. Daniels 

Last month's article concluded the 
description of the circuitry on digital 
board 1. This month we continue the 
description by looking at board 2, which 
contains the page and time selection 
circuits, read /write control logic, con- 
trol codes decoding, graphic and 
alphanumeric display circuits. 

Page and time detection 
This part of the circuit indicates when 
the selected page is reached in the 
transmission sequence, and it does this 
by looking at the Hamming -coded 
information contained in the page 
header (row address zero) of every 
page. When a page header is found 
which contains the same page number 
as that selected on the thumbwheel 
switches, an output pulse is obtained 
which lasts for the length of the data 
line. If the time -coded mode of opera- 
tion is selected, a comparison is also 
made between the transmitted time and 
the setting of the time -selection 
thumbwheel switches. The pulse is fed 
to the read /write control logic which 
initiates the sequence of writing data 
into the memories. Before we look at 
the writing operation in more detail we 
will consider how this pulse is obtained. 

The method of achieving the detec- 
tion of page number and time coding 
information is by means of a chain of 
D -type flip -flops, IC numbers 55, 79, 80, 

72 and 64. It should be remembered from 
an earlier article describing the clock - 
divider circuits, that IC47 produces clock 
pulses timed to occur during each of the 
Hamming -coded groups in the page 
header. (IC47, pin 2 is a strobe pulse 
during the magazine number group - 
IC47, pin 10 a strobe pulse occurring 
during the hours tens group.) 

The first of the flip -flops (IC55) is used 
to define which of the rows are page 
headers. The first half detects the least 
significant bit, and the second half the 
other four, by being fed with output 
zero of the b.c.d.- to- decimal decoder, 
IC48. This i.c. is employed very usefully 
to provide decimal outputs of all the 
b.c.d. -coded addresses, and these out- 
puts may be fed to all the decimal 
thumbwheel switch inputs in parallel. It 
will be noticed that the inputs to this i.c. 

are not fed directly by the Hamming 
corrector output, the D input being fed 
via gates (71, 8) and (63, 8). This is 

necessary because of the Clear Page bit 
which may occur during the minutes 
tens group. If the extra gating was not 
employed then correct time detection of 
pages which included a clear bit would 
not be obtained. The hours tens group 
does, of course, also contain extra bits 
to indicate newsflash and subtitle 
pages, but it is unlikely that either of 
these types of page will ever need to be 
time selected, and so no precautions 
have been taken in this respect. 

The action of the chain of flip -flops is 

initiated by the preset input of IC55 

which is fed by the Data Allow wave- 
form. By doing this, only valid data rows 
are interrogated. IC55, pin 8 goes to 1 

only during page headers and this 
waveform is gated with the output of 
the magazine number flip -flop, to allow 
operation of the fourth flip -flop, the 
page units detector. 

The wiring of the thumbwheel switch 
for magazine number detection is 
slightly different to the rest of the 
thumbwheel switches. This is because 
maagazine number eight is coded 000 - 
or 0 in decimal terms, and there is no 
magazine number 0 or 9. This switch is 
wired normally from inputs 1 -7, but 
input 8 must be fed from IC48, pin 1, not 
pin 10, and inputs 0 ana 9 should be left 
unconnected, as these are unused 
positions on the switch. From the page 
units detection flip -flop through to the 
hours tens flip -flop the i.c.s. form a 
simple repetitive chain and the output 
pulse is obtained either from IC80. pin 8 

in the normal mode, or IC64, pin 8 in the 
time- selection, mode of operation. 

Read /write logic 
This part of the circuit performs a large 
number of different functions, and 
before attempting to describe the circuit 
operation, these will be summarised as 
follows. 

The basic function is to provide write 
pulses to the random -access memory 
store during transmissions of the 
selected page, in order that the page 
may be written into the store. As 

explained in an earlier article, the page 
is written into the store every time it is 

received, and not just the first time, in 
order that any errors may be corrected, 
and also so that self- changing, and 
updated pages will be automatically 
written into the store. 

It must provide a constantly chang- 
ing time indication in the top right hand 
corner of the display, and also a 
continuously changing page header 
during the time between the "clear" 
button being pushed and the receipt of 
the selected page. 

It should detect the clear -page bit, if it 
is present in the page header of the 
selected page, and then erase the stored 
information before writing the new 
page into the store. 

Finally, in the "auto newsflash" mode 
of operation, newsflashes selected on 
the thumbwheel switches must not be 
written into the store until one is 

detected that contains a clear -page bit, 
indicating an updated newsflash. 

The circuitry to achieve the above 
functions is shown in Fig. 1, together 
with the page and time -selection cir- 
cuits. 
Page selection. The pulse from the page 
detection circuitry (which goes to 1 

during the page header of the correct 
page) is used to preset the D -type 
flip -flop IC79 after being gated in (71, 6) 
with the output of inverter (63, 4). This 
waveform is an inversion of that 
appearing at gate (12, 12) and was 
shown in the clock- divider waveform 
diagrams in Part 2 of the series. It only 
goes to 1 after the Hamming bits of the 
page header row address have finished, 
and it is gated here with the page 
detection pulse in order to prevent the 
Hamming bits from being written into 
the store. 

The action of presetting IC79 sets the 
Q output to I, and this is then gated in 
(45, 8) with the output of the parity 
checker, the Data -Allow waveform and 
the line -blanking waveform. The output 
of the parity checker is normally at 1 for 
valid bytes of data, but if a parity error is 
detected it goes to 1, inhibiting the write 
pulses. The Data -Allow waveform is 
gated in at this point to ensure that only 
valid data lines are written into the 
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store, and the line blanking waveform 
further restricts the writing action by 
inhibiting writing during the framing 
code and control and row address group 
bytes. Gate (45, 8) will therefore go to 0 
when we require to write information 
into the store. This, in turn, sets (62, 6) 
to 1, which allows the write pulses (from 
66, 2) through gate (70, 8) and into the 
read /write input of the store. 

This process initiates the writing of . 
information into the store, but it must 
also be stopped at the end of the page, 
an operation which is not quite as 
straightforward as it might appear. The 
difficulty arises because there is nothing 
to indicate that the page transmission 
has finished. Detection of row number 
23 to stop the writing action is not 
feasible because this may be a blank 
row, in which case it may not be 
transmitted. The same reason rules out 

from ICg 
pin 8(9, 8) 

4a,1.1z, 
I I 

47, 3 _r 

Ó 
o 
00 mag. no. 

00pwiper 

00 
0 

O page 
000 units 

O wiper 
47, 4 

PR 

IC79 

CK O 

12 

13 

IC71 

a "stop" signal after a count up to 24 
rows. It is possible that more than 24 
rows may be transmitted in any given 
page, as there may be more than one 
page header containing the correct page 
number transmitted at any time during 
the transmission of the page. This may 
be done to update the time information 
in the top right hand corner of the 
display at regular seconds intervals. 
This last piece of information also 
precludes another possible way of 
ending the writing sequence, that of 
using the detection of the next page 
header after the correctly detected one. 

Fig. 1. Page and time detection circuits 
and read /write control logic. 

IC46 IC63 

11 

000 
O 

? 
1 PR 

O ®D 
O page tens 
O wiper IC80 

000 
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.: 32,11 
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(At the present time the BBC quite often 
transmit two page headers consecuti- 
vely, and the reason for this will be dealt 
with later in the article.) 

The only way to end the writing 
sequence is to detect a "wrong" page 
header, meaning a header of any page 
other than the one selected on the 
thumbwheel switches, and this is done 
by clocking IC79 with page header 
detections, while the D input is held at O. 

This returns the Q output to 0 and stops 
the writing sequence. It may not seem 
obvious 'why this does not still stop the 
writing action even if a second 'correct' 
page header is transmitted. The reason 
is that the preset input will always 
overide the action of the clock input 
(which only operates on positive -going 
edges), and the preset input will 
always be present during the correct 
page header detections. 

IC62 66, 2 
10 

IC45 
g 

10 - 12,- 
13 

Ó 
00 

0 
O mins. 
00 0 ()tens 
47, 7 

R 

o 
o 
O hours 

0000units 
47, 9 

R6 

IC7g 

CK 
CLR 

470 

o 
O 
O 
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00ptens 

47,10 

D 

IC78 

CK Q 6 
PR 

0WISMRPMetMWOM 

time time 
on off 

PR 
D O 

IC69 

CCLR 

+5V 

auto O 
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47, 7 

--41- 18, 3 

IC 63 1 

55, 4 

63, 4 
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IC 62 

4 5 +5V 
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12 
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It will be noticed from the circuit 
diagram that the clear input of IC79 is 
fed from the output of (70, 6). However, 
this only has any effect in the auto - 
newsflash mode of operation which will 
be dealt with later: During normal 
operation the clear input is held at 1 

because one input of (70, 6) is held at 0 
by the auto /normal switch. 

Time display. Having looked at the 
operation of writing normal pages into 
the store let us now look at how the 
continuously changing time informa- 
tion is obtained in the top right hand 
corner of the screen, and also how the 
page header is made to "rotate" when 
the Clear button is pushed. The QD 
output of counter 19 is very useful in 
this respect because it goes to 1 only 
during the last eight bytes of data on 
each line, which happen to coincide 
with the point at which the time display 
information is transmitted on the page 
header. 

This waveform is fed through gates 
(46, 1) and (63, 10) into gate (62, 6) where 
it causes the output to go to 1 (so 
enabling the write pulses) only during 
parity- correct information. The action 
of pushing the clear button presets IC78, 

which is a D -type flip -flop. This sets the 
Q output to 0 which is fed to one input of 
the two -input NOR gate (46, 4). Here it 
is gated with the waveform which 
inhibits writing during the Hamming - 
coded bytes and is then fed into (46, 1) 

where it causes the whole of the page 
header information to be written, 
instead of just the time information as 
before. 

Page clearing. Another function 
performed by this part of the circuit is 

the action of clearing the page when a 
clear bit is detected in the Hamming 
bytes at the start of the page header. 
The clear bit is transmitted during the 
header of any page which contains new 
information, i.e. during automatically - 
changing page, every time it cycles on 
to the next one of the group, or 
whenever a single page is transmitted 
for the first time with updated informa- 
tion. 

In order to effect the operation of 
clearing the page, the store must be 
filled with 'space' characters, by writing 
them into the store at all the positions 
used for display purposes. Now the most 
convenient way to do this is to use the 
display period to write in these space 
characters as the store automatically 
cycles through all its positions during 
this time. In fact the system specifica- 
tion allows us to do this as it states 
that:- "A clear page command for a 
particular page,' and new information 
for that page will not be transmitted in 
the same field blanking interval to allow 
time for the receiver store to be cleared" 
(hence the need to transmit two page 
headers in succession occasionally). 

Detection of the clear page bit is 

achieved in gate (71, 3), where bit 8 from 

(a) 

,n 
5,8 

(b) 

42,4 

42,5 I E- 
42,6 r 
42,7 

45,6 

U 
-1 

bit bit 
2 

bit bit 
3 4 

bit bit 
5 7 

5,9 
5,12 

66,10 
I I 

66,8 I 

66,6 
_J 

66,4 I L- 
66,2 1 I 

5,8 4,10 
5,9 

5 4 3 2 

outputs 

Fig. 2 (a) Graphic character segments 
are of unequal sizes to avoid gaps 
between characters. Alphanumeric 
generation is shown at (b), which does 
not include the three vertical columns 
for gaps bétween characters. 

the Hamming corrector is strobed by a 
pulse from IC47, pin 7. The resulting, 
short, negative -going pulse is used to 
clock IC78, pin 11, and if the D input is at 
1, which it will be during correct header 
detections, the Q output will also go to 
1. 

Now there is one slight problem 
which prevents us using this output 
directly to initiate the writing action 
during the display period. This problem 
is that the header which contained the 
Clear Page bit will be erased from the 
store by the action of writing during the 
display period and the page will then be 
displayed with no header, except for the 
time information which will, of course, 
reappear almost instantly. In this design 
that is prevented from happening by 
inhibiting the Clear Page action during 
the part of the display normally occu- 
pied by the header, that is, all the 
displayed header row except the part 
occupied by the Hamming coded bytes, 
which are still erased. 

This is achieved with gates (46, 10), 
(46, 13) and (62, 12) which gate out a 
waveform corresponding to the display 
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header position on the screen. This 
waveform is gated with (78, 9) and also 
the inverse of the Data Allow waveform 
in (70, 12) to provide the Clear Page 
action. The inverse of the Data -Allow 
waveform is gated in at this point to 
prevent the Clear Page action taking 
place on valid data rows. The Clear Page 
action can also be initiated by operation 
of the Clear Page button which presets 
IC78, which again sets the Q output to 1. 

IC78 is cleared by negative -going frame 
sync pulses obtained from (7, 12) which 
stops the clearing action at the end of 
the display period. 

The operation of deriving the space' 
character codes to be written into the 
store is achieved in the serial -to- parallel 
convertor, IC21 (74164). In fact, a space 
character code is not used in this design, 
merely a set of eight zeroes, obtained by 
clearing the shift register outputs 
during the display period. It will be seen 
from the code table that this is in fact a 
NUL control character, which is not 
designated to any particular function, 
and is in fact inhibited from doing 
anything in the control codes decoder. 
(To be described later in this article.) It 
will of course be displayed as a space 
character, as are all control characters. 

Newsflash. The only other function of 
this part of the circuit is to provide the 
Auto Newsflash facility, which is mere- 
ly a method of preventing any news- 
flash (or any other pages) being written 
into the store, until one is found which 
contains a Clear Page bit. 

When one of these "new news - 
flashes" is detected, the decoder reverts 
to normal operation, i.e., it writes all the 
succeeding newsflash pages into the 
store as,well as the one containing the 
clear bit. In this way errors can still be 
corrected as described last month. 

Normally the auto mode is inhibited 
by means of gate (70,6), the output of 
which is held at 1 by virtue of the 
auto /normal switch. When the auto 
mode is first selected the positive 
transition at the clock input of IC69 sets 
the Q output to 0 and this still allows the 
first newsflash received to be read into 
the store, regardless of whether it 
contains a clear bit. However, if the 
Clear Page button is pushed, this presets 
IC69 Q output to 1 and the output of gate 
(70,6) goes to O. This clears IC79 and thus 
prevents any further pages from being 
written into the store. The Clear Page 
bit detection circuitry, however, still 
works as usual and if a newsflash is 

detected which contains a clear bit, IC69 

is cleared by a pulse from C9. This sets 
the circuit back to normal operation, 
and all the. succeeding newsflash pages 
are read into the store until such time as 
the Clear Page button is pushed again. 

Graphics generation 
Figure 2(a) shows the way in which 
graphics characters are formed. Bits 1, 

2, 3, 4, 5 and 7 each represent one sixth 
of the graphic shape, and it is intended 
that when a bit is 1 its corresponding 
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section of the graphics rectangle should 
be 'illuminated'. The decision as to how 
much area shall be occupied by each of 
the bits is left to the circuit designer, 
and a number of possibilities will be 
considered here. If rectangles of equal 
size were chosen for each of the six bits 
Of information, then the best arrange- 
ment would be for the bits each to 
occupy three lines on each TV field and 
three out of the four available vertical 
columns. (The actual size of the com- 
plete character box available is ten lines 
per field and eight clock pulses wide in 
the horizontal direction.) 

This arrangement would, however, 
give gaps between each of the graphics 
characters in the vertical direction, as 
only nine out of the ten available lines 
would be used, and in the horizontal 
direction, as only six out of the eight 
available clock pulses would be used. 
Now, although this method would give 
characters with equal size components, 
the effect of having gaps between each 
of them would be most undesirable for 

42, 7 

L IC45 42,4 
2 

42, 6 

42, 5 

5,11 

IC67 

displays where large areas of colour 
were intended to be shown. 

In fact the effect of having unequal 
size rectangles forming the graphics 
characters is far less disturbing than the 
effects caused by having gaps between 
them, and this design uses the format 
shown in Fig. 2(a) which uses four TV 
lines per field for bits 1 and 2 and three 
lines for each pair of the other four bits. 
In the horizontal direction the bits are 
equal in width, each one being formed 
from four out of the eight clock pulses. 
The reason for making bits 1 and 2 

larger than the other pairs of bits, was 
purely one of simplicity, requiring fewer 
gates than any other arrangement. 

The circuit for generating the gra- 
phics characters is shown in Fig (3a). 
Six, three -input open collector NAND 

Fig. 3(a) Circuit of the graphics 
generator. The r.o.m. character 
generator is at (b). 
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gates are used, one for each bit of the 
displayed character. One input of each 
of these gates is fed with the bit 
information from the output of the 
r.a.m. store, and the other inputs are fed, 
one with the horizontal gating wave- 
form, and the other with the vertical 
gating waveform. The six outputs are 
added together by the open -collector 
connexion of the gates and the output 
at this point is negative -going graphics 
information. The horizontal gating 
waveform for the right hand half of the 
graphics character is obtained at the 
output of gate (45,6) and the waveform 
for forming the left -hand half of the 
characters is simply the inverse of this 
waveform. 

The vertical gating waveform for bits 
1 and 2 is obtained by gating two of the 
line divider waveforms, (5,11) and (5,8) 
together in NOR gate (43,10). Bits 3 and 
4 require the slightly more complicated 
gating arrangement, achieved with 
gates (44,8), (50,3) and (59,6), and finally 
the waveform for bits 5 and 7 is obtained 
from gate (50,6). 

Alphanumeric characters 
The generation of alphanumeric char- 
acters is similar in many respects to the 
graphics characters, the main difference 
being that each of the alphanumeriç 
characters is formed from thirty -five 
small squares situated in the character 
cell. In fact, the character cell is divided 
into a total of fifty squares, as shown in 
Fig. 2(b). (This does not include the gaps 
between characters in the horizontal 
direction, which take up three extra 
columns). 

The top row of five squares is 
normally left blank to give a space 
between rows of characters, and the 
two lines of five empty squares at the 
bottom of the character cell are used 
when lower case characters, which 
normally descend below the line (g, j, p, 
q, and y), are generated. 

Figure 3(b) shows the circuit diagram 
of the alphanumeric character genera- 
tor. It is not practical to use the same 
approach as in graphics generation 
using discrete i.cs to form the char- 
acters, because this would result in an 
extremely large number of components. 
Special i.cs are in fact manufactured to 
perform the function of character 
generation, and these are called read - 
only memories or r.o.ms. The one 
shown in the circuit diagram is manu- 
factured by Signetics and contains 
information for sixty -four different 
characters, including all the upper -case 
alphabet and various other characters 
such as brackets, numerals etc. 

There are five outputs from the i.c., 
one for each column of the character, as 
indicated in Fig. 2(b), and nine address 
inputs. Three of the address inputs 
(called row addresses) are used to define 
which of the horizontal rows of the 
character is to be displayed, and the 
other six inputs are used to decide 
which of the sixty -four characters will 
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be displayed. The row address inputs 
are fed from the line divider outputs 
(5,9) and (5,8), also (4,10) which has 
been gated to inhibit the output during 
the last two lines of the character cell. It 
does this by making the row address 
"000" during the last two rows, and in 
this particular r.o.m. the output is 
always `0' when this row address is 
present. 

The other six address inputs are fed 
directly from the r.a.m. store outputs. A 
quick look at the code table might 
indicate that bit numbers 1 -6 should be 
used here, but as this i.c. is capable of 
producing upper -case only characters, 
this would result in lower -case alphabet 
letters appearing as numerals and 
various other odd symbols. If, however, 
bit 6 is replaced with bit 7 inverted, the 
desired effect of lower -case letters 
appearing as capitals is achieved. 

The outputs of the i.c. are gated with 
their respective vertical column infor- 
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28,10 
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10 
IC59 

12 

IC49 

IC49 

mation in five 2 -input open -collector 
NAND gates, where they are added 
together to form negative -going 
alphanumeric characters. 

Control -codes decoding and output 
This part of the circuit, shown in Fig. 4, 
performs several functions. 

To detect all the various control 
codes that are transmitted, for colour, 
graphics, flashing and boxing informa- 
tion and to switch the output gates to 
the correct state. 

To provide switching between the 
graphic and alphanumeric information 
in the "alphanumeric blast through" 
mode. 

To add line and field blanking 
information to the output waveform, 

Fig. 4. The control codes decoder and 
output circuit. 
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and also to blank out the control 
characters, which of course are not 
intended for display. 

There is also a problem caused by the 
fact that the standards of transmission 
have been changed recently, in terms of 
the position in the code table of some of 
the control characters. (On February 2, 

1976, BBC1 began to transmit the new 
standard, BBC2 reverting to the old 
standard.) This problem is overcome by 
providing three links on the printed 
board which can be changed according 
to which type of transmission is being 
received. 
(To be continued) 

Corrections 
In the list of i.cs, published last month, 
IC2, was incorrectly given. It should be 
74164. 
On page 48, Fig. 3, the connéxion to IC40, 

pin 8 should come from IC30, pin 9, not 
pin 19. 
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Phase and sound quality 
. there is almost overwhelming evidence that the preservation of waveshape is 

of no significance and that in consequence phase shift in a monaural channel 
is of little importance . . . " 

by James Moir, FIEL 
James Moir & Associates 

As the distortions that have the major effect on the quality of reproduced sound become more clearly understood it is natural that the remaining minor distortions should be subject to critical examination. Claims about the advantages of minimizing phase shift have appeared in advertisements for amplifiers and loudspeakers. In the light of the current interest in the problem and its controversial nature this article reviews the arguments both for and against the importance of phase in affecting the quality of 
reproduced sound. 

The ensuing discussion is about the 
phase differences between the fre- 
quency components that can appear in 
a single channel. The effect of the phase 
differences that may exist between 
signals in different channels is not 
considered in the present contribution; 
for example there is no discussion of 
the effects of the phase differences that 
may appear between the signals in the 
two channels of a stereo system, though 
they are of vital importance in achiev- 
ing a good stereó image. It is probably 
advantageous to start by explaining 
what is meant by "phase shift." 

Phase shift indication 
WI.en power supply engineers re- 
quired a technique for indicating that 
the current maxima and the voltage 
maxima in their circuits did not always 
occur at the same instant in time, they 
invented the concept of phase. The time 
of a cycle of the supply frequency (20 
milliseconds for our supply frequency of 
5OHz) was divided into 360 degrees and 
where the maxima of voltage across a 
load and the maxima of the current in 
the load did not occur simultaneously, 
they indicated the difference in frac- 
tions (degrees) of the time of one cycle. 
At a later date when they discovered 
that their supply voltage waveforms 
included harmonics of the supply 
frequency they were able to specify the 
"phase" of the harmonic voltage with 
respect to the maxima in the waveform 
of the 5OHz voltage by quoting the 
"phase difference" in degrees. Basically 
it is a time difference that is being 
indicated, but the use of degree units is a 
satisfactory alternative when single 
frequency working is being considered 
because the time duration of one cycle 
of the supply voltage waveform is 

(very) constant and a phase shift of one 
degree always represents the same time 
interval (0.O56ms). 

The technique of specifying a time 
difference in degree units has been 
elorried over to the communications 
field, but it is not so useful to the 
communication engineer because his 
circuits rarely work at a single fre- 
qugncy and in consequence a fixed 
difference between the time of two 
events is not a fixed phase shift 
expressed in degrees. A constant time 
difference of say 10 milliseconds between 
the current and voltage maxima is a 
phase shift of 180 degrees if the 
optrating frequency is 5OHz., 1800 
degrees at a frequency of 5O0Hz, and 
18,000 degrees if the frequency is 5,000 
Hz. If a circuit produces a fixed time 
delay measured in milliseconds it has a 
phase /frequency response that is lin- 
early proportional to frequency as 
indicated in Fig. 1. 

The complications are minimized in 
the following discussion by referring to 
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Fig. 1. Phase shift versus frequency for a 
constant time delay of 1Oms. 

a time difference wherever this is 
applicable, but including comment 
about the equivalent phase difference 
where this clarifies the situation. It 
seems reasonable to suggest that the 
phase shift concept should really be 
confined to those situations where the 
phase shift is less than one cycle of the 
fundamental frequency. This infers that 
it be used when dealing with power 
supply and similar circuits where any 
high frequency components occur only 
at harmonics of the basic frequency. 
Indeed, it is often troublesome to apply 
to communication circuits where the 
.ph <tse shift between two unsynchron- 
ized frequency components is contin- 
uously changing. 

Cause of phase shift 
It is worth while looking at the simplest 
mechanism that results in these phase 
shifts. A typical audio amplifier includes 
a series of amplifying stages coupled 
together by combinations of resistance 
and capacitance to allow the appro- 
priate d.c. potentials to be maintained in 
each stage. Each series combination of 
C únd R shifts the phase of the output 
voltage with respect to the input 
voltage, the output voltage across the 
resistor leading the input voltage to the 
combination by an angle that is: 

e =tari 'XX /R 
In addition to the discrete compon- 

ents in the coupling network there is 
always stray capacitance in parallel 
with the input and output resistance of 
each stage. This parallel combination of 
resistance and reactance results in a 
phase shift in the opposite direction, the 
output voltage across the capacitor 
lagging the input voltage by an angle 

0= tan -'R /Xc 
A typical amplifier of many stages 
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Fig. 2. Typical phase shift characteristic 
of a high quality domestic amplifier. 

will generally have a more complex 
phase shift /frequency response, similar 
to that shown in Fig. 2 as the overall 
phase shift between the input and 
output circuits of the amplifier is the 
sum of many phase shifts both leading 
and lagging. It should be noted, how- 
ever, that the phase shift between the 
limit frequencies of 10Hz and 105 Hz is 
only a few degrees. In this particular 
amplifier it will be seen that the output 
voltage leads the input voltage at low 
frequencies, and lags at high fre- 
quencies. In consequence the low 
frequency signal components arrive 
first, followed by the mid -frequency 
components and finally the high fre- 
quency signal appears. 

The series and parallel combinations 
of R and C are probably the simplest 
network that introduce phase shift, 
practically any combination of induc- 
tive or capacitive reactance and resis- 
tance producing a phase shift in one 
direction or the other. Amplifier input 
and output transformers produce phase 
shifts at both high and low frequencies 
as do gramophone pickups, loud- 
speakers, tone control networks and 
almost every other component in an 
audio system. 

To produce phase shifts of more than 
180 degrees, combinations of several 
reactive elements must be employed 
and if a time delay of more than a few 
milliseconds is to be produced, elec- 
tronic, acoustical or mechanical delay 
mechanisms must be used. Time delays 
in the millisecond range also result 
from transmission over long telephone 
lines which may include hundreds of 
amplifier stages. 

Fig. 3 illustrates the effect of time 
delay on the waveform of a transmitted 
pulse, the lower curve being the trans- 
mitted pulse and the top curve the 
received pulse. In this instance the time 
delay is 10 milliseconds and it will be 

Fig. 3. Effect of time delay on the 
waveform of a transmitted pulse. 

0.0109 sec -i 

4-- 

l' 
t 

received 

300 

c z 
3 200 c 
a J 

100 

o 

10 

c z 
E 200 
a 
w 
-J 

300 

81 

l l 

J 

with feedback 

without feedback 

10' 102 103 

FREQUENCY (Hz) 

seen that the consequent waveform 
distortion is enormous. 

Now common sense suggests that 
accurate reproduction of the signal 
waveform is an essential aspect of the 
performance of a good amplifier, but 
anticipating the outcome of the discus- 
sion that follows it will be shown that an 
accurate reproduction of the signal 
waveform may be of little consequence 
in determining the quality of the 
reproduced music. 

At this point it is important to 
recognise that manipulating either the 
amplitudes, or the relative phases of the 
components of a complex tone can 
produce changes in waveform. How- 
ever, it is easy to demonstrate that even 
small changes in waveshape, hardly 
discernible on an oscilloscope, but 
produced by changes in the amplitude 
of the harmonic components can pro- 
duce devastating changes in sound 
quality, while the very similar but much 
greater changes in waveshape produced 
by changes in the relative phase of the 
harmonics have no apparent effect on 
the quality of the sound. Amplitude 
clipping and cross -over distortion are 
typical examples of waveform distor- 
tion produced by changes in the har- 
monic amplitudes that produce very 
audible changes in sound quality when 
present in such small amounts that they 
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are detectable as a waveform change 
only to an experienced observer. All the 
changes of waveform produced by 
changes in the amplitude of the various 
components of a complex wave are 
excluded from the discussion that 
follows. 

Effect of phase shift on test tones 
The significance of the phase differ- 
ences that may appear in a single 
channel on the sound quality of a 
complex note have been investigated by 
many workers beginning with Ohm and 
it is fair to say that their overwhelming 
conclusion has been that the phase 
difference between the components of a 
single complex tone has no significant 
effect on the quality of the resultant 
sound. In other words the accurate 
reproduction of waveform is of no great 
importance. But beginning with an 
investigation by Mathes & Miller (see 
Bibliography), there has been a steady 
flow of research workers claiming to 
have found that the waveform changes 
produced by changing the phase of the 
components of some complex waves 
may be audible. 

\lathes & Miller's circuitry, essen- 
tially a balanced a.m. /f.m. modulator, 
get.erated three tones, a carrier and two 
sido bands (the modulating signal) and 
allowed them to vary the phase of the 
cal rier with respect to the two side 
bands. At low values of the modulation 
inaex a frequency modulated carrier 
has the same side band structure as an 
amplitude modulated wave, but the side 
bai:ds are shifted in phase by 90 degrees. 
By shifting the phase of the carrier, 
Mathes & Miller could change the 
relative phase of the sidebands without 
changing the side band or carrier 
amplitudes. 

The paper quotes a considerable 
number of findings but typically a wave 
consisting of a carrier at a frequency of 
1kHz with two side frequencies is said 
to sound "raucous and rough" when the 
modulated envelope is that of an a.m. 
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wave, but to what sounds like a 
"combination of pure tones accompan- 
ied by an apparent pitch sensation of 
twice the signal (modulating) fre- 
quency," when the carrier phase is 
shifted through 90 degrees. They note 
that the tonal quality difference result- 
ing from shifting the phase of the side 
band frequency disappeared when the 
signal (side band) frequencies exceeded 
about 40% of the carrier frequency but 
that this effect was a function of the 
listening level. 

The waveforms of the test signal were 
those characteristic of a modulated 
carrier similar to those shown in Fig. 4 
(a) and (b). Mathes notes that the 
effects were only audible over a limited 
range of modulation depths in the 
region where the modulation depth 
exceeded about 85%. This may be of 
significance for the appearance of audi- 
ble effects seems to depend on the 
envelope of the combined signal 
approaching zero at some points in the 
cycle. Mathes and Miller also note that 
direct transmission td the ear was most 
important, as attempts to observe these 
effects with a loudspeaker were defeat- 
ed by the complex phase and amplitude 
effects characteristic of the standing 
wave patterns in a room. 

There are a lot more results of a 
similar type quoted in the Mathes paper 
that do not justify present repetition 
in -so -far as the results already men- 
tioned confirm that they had discovered 
conditions in which shifting the phase 
of the components of a complex tone 
could produce audible changes in the 
sound quality. 

In a generally similar investigation 
two later workers, Craig and Jeffries, 
produced some results that are unusual 
in several ways. As the test signal they 
used a tone of 250Hz and its octave, and 
they found that over a restricted range 
of sound levels the test subject could 
detect a change in quality of the 
combination of notes when the phase of 
the 500Hz component was changed. 
Other investigators have consistently 
failed to find this effect. Surprisingly, 
the changes in quality with change of 
phase were in opposite directions for 
the two subjects involved in the experi- 
ment, one observer describing the phase 
reversal as producing a note that 
sounded `higher pitched, louder and 
purer' whereas the second subject 
described it as `lower pitched, softer or 
less pure.' This contradictory result has 
apparently been observed by other 
investigators using similar combina- 
tions of tones. 

A more recent investigation is des- 
cribed in a paper by Hanson and Madsen. 
They described results that are claimed 
to show that changing the phase of the 
components of a square wave produce 
audible changes in sound quality, a 
repetition of our experiment described 
later (see Fig. 7). They reject the use of 
simple passive phase shifting networks 
to distort the square wave, on the quite 
unjustifiable ground that they intro- 

a 

b 

Fig. 4. Modulated carrier test signals in 
(a)and (b) used to examine the effects of 
phase shifts on test tones. 

Fig 5. Effect on the waveform of a 
square wave shown in (a) of changing 
the phase of the (b) 5th harmonic shifted 
by 100° and (c) 3rd harmonic shifted by 
100 °. 
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duce amplitude changes in addition to 
the wanted phase shifts. In one of their 
experiments Hanson and Madsen 
employ a phase shifting technique that 
requires four recordings and replays of a 
square wave test signal, including in the 
chain a loudspeaker, microphone and 
an anechoic chamber. 

Now even the supporters of the claim 
that "phase shifts affect sound quality" 
would agree that any effects are indeed 
very subtle. The distortions introduced 
by the multiple recording and replaying 
of a taped square wave and the intro- 
duction of a loudspeaker, microphone 
and anechoic chamber into the repro- 
ducer system, are certain to be far more 
obvious than the effects of any phase 
shifts. The paper makes the valuable 
point that polarity is important but the 
validity of many of the other conclu- 
sions are suspect for several reasons, 
not least the remark that "improving 
the performance of the loudspeaker 
used to reproduce the test signals 
resulted in the phase shifts becoming 
less audible." 

Nevertheless taken together the three 
papers and those listed in the biblio- 
graphy in the Craig and Jeffries paper 
can be accepted as confirming that 
there is some combination of tones for 
which change in the relative phase of 
the various components produces some 
change in the acoustic quality of the 
resultant sound. The hearing system is 
not completely insensitive to the effect 
of phase shift but it seems obvious that 
the phase sensitivity is very low. 
However none of the authors have 
directly suggested that the effects are 
significant when reproducing pro- 
grammes, nor have they attempted to 
confirm that there are phase effects that 
are audible in music. 

Phase sensitivity 
Having confirmed that there are condi- 
tions under which phase shift may 
produce audible effects, it is worth 
attempting to decide on how sensitive 
the hearing system is to phase change 
effects and how significant they are in 
determining the quality of the repro- 
duced sound. 

Relatively simple apparatus enables 
complex waveforms such as that shown 
in Fig. 5 to be produced by adding 
harmonics to the basic sinusoidal 
waveform. The same equipment allows 
the phase of the added harmonics to be 
varied with respect to the fundamental 
sinusoidal signals. There are an infinite 
number of possible combinations but 
Fig. 5 illustrates the effect on the 
waveform of changing the phase of the 
3rd and 5th harmonics with respect to 
the fundamental frequency. We have 
never been able to detect any audible 
change in the quality of the resulting 
waveform as the waveshape is changed 
from (a) to (c), even when the listener is 
making the change and the waveforms 
are simultaneously visible on an oscil- 
loscope. 
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An experiment that only requires 
simple equipment will go far towards 
convincing any listeners that if there 
are any phase effects, they are rather 
subtle. Two audio oscillators having 
their outputs coupled together through 
separate resistors are coupled into an . 
amplifier driving a good loudspeaker 
and the frequencies set a few hertz 
apart. This ensures that there is a 
continuous variation in the relative 
phases of the two signals. If the 
resultant signal is reproduced at a level 
not greater than about 50dB (conversa- 
tional speech at about loft) it will be 
found that though the waveform varies 
continuously through extremes similar 
to those shown in Fig. 5 the sound 
quality changes are those due to the 
amplitude changes only. 

Following the discussion of the 
causes of phase shift earlier in this 
contribution, it will be fairly evident 
that tone controls are likely to 
introduce considerable phase shifts for 
they are almost invariably combinations 
of RC networks. Fig. 6 illustrates a 
typical result, curve A being the mea- 
sured phase shift through an amplifier 
and control unit of high repute with the 
tone controls set to "flat" while the 
dotted curves result when the bass and 
top controls are set at min and max. 
Peihaps this is another reason for the 
pui ists' objection to tone controls. 

Reproduction of transients 
The experiments just described 
demonstrate that gross changes in 
phase may produce no significant effect 
on the sound quality of a continuous 
note but while agreeing with this, the 
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supporters of the "phase changes effect 
sound quality" point of view suggest 
that any phase changes that reduce the 
steepness of the wavefront of a tran- 
sient sound must affect the quality of 
these transients. Again, this statement 
is incapable of either rigid proof or 
positive contradiction, but it is easily 
possible to demonstrate that gross 
changes in the phase of the component 
harmonics in a square wave may not 
produce any significant changes in the 
quality, although the wavefronts of a 
square wave are presumably typical 
transients. 

The second waveform shown in Fig. 7 

is merely the first waveform with the 
phase of all the higher frequency 
harmonics shifted by 180 degrees by 
inserting a simple passive lattice 
network. It always appears incredible 
that such gross changes in waveform 
should be inaudible, but it is true to say 
that no member of the development 
team, or any other hi -fi enthusiast who 
has heard this demonstration has been 
able to detect any audible difference 
between the two waveforms, even when 
the waveform changes were being made 
by the observer and were simultan- 
eously visible on an oscilloscope. This 
was an experiment first made around 
1945 when the writer was investigating 
the effect of phase in an attempt to 
decide whether the phase changes 
inherent in any normal sound repro- 
ducer amplifier were of any signifi- 
cance, but it has been used as a 
demonstration during many lectures on 
sound reproduction given since then. 

This is a particularly interesting 
finding, for if it is confirmed, it indicates 

tone controls at maximum 

-------- 
tone controls at minimum 

00 

Fig 6 (above). Phase shift effected by 
tone controls in a typical amplifier. 

1k 

FREQUENCY (Hz) 

Fig. 7 (below). Changing the phase 
components of a square wave to deter- 
mine the effects on audibility. 
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that it is not necessary to reproduce the 
steep wavefronts that are assumed to 
characterize a transient in music. If this 
conclusion is right, it raises the question 
as to what reviewers mean when they 
claim that some amplifier or loud- 
speaker has a particularly good tran- 
sient response. It has a second interest- 
ing aspect, for when listening to the 
phase distortions of a square wave (Fig. 
7) the writer found that the effects were 
no more obvious on headphones than 
when listening in a typically furnished 
lounge. This was surprising, in that it 
was initially considered that the 
acoustic phase shifts produced by an 
enclosure were masking the electrical 
phase shifts produced by the lattice 
network phase shifter. The masking 
effects of the phase changes intro- 
duced by the room are now thought to 
be only a small part of the explanation 
for any failure to observe audible effects 
due to shifting the phase of the com- 
ponents in music. 

Reproduction in an enclosure 
An alternative approach is to consider 
what happens if an attempt is made to 
reproduce a square waveform in a room 
or hall. At any point in a room the 
instantaneous waveform of the com- 
plex note emitted by an orchestra, or a 
loudspeaker, is the vector sum of all the 
component harmonics arriving at that 
point. Sounds arrive at every point in an 
auditorium by direct transmission fol- 
lowing a straight path from source to 
listener, but also by a multitude of 
indirect paths that include multiple 
reflection from the room boundaries. 
The reflected components having tra- 
velled by longer paths than the direct 
components, arrive delayed in time, and 
in consequence, with their phases 
radically changed. Because the reflec- 
tive properties of a boundary surface 
are almost invariably a function of 
frequency, the time of arrival at any 
list.3ner's ear receiving the reflected 
components changes rapidly with fre- 
quency and with the position of the 
listener in the room. As a result there is 
no single acoustic waveform that 
characterizes the sound of the orchestra 
at any particular instant. There is a 
different waveform for almost every 
position in which the measuring micro- 
phone is placed, yet there is no signifi- 
cant difference in the sound quality in 
adjacent seats. 

It is easy to confirm that the acoustic 
waveform varies widely with position, 
by using a loudspeaker fed with a 
square wave electrical signal and using 
a precision capacitor microphone to 
pick up the waveform at points in the 
auditorium. Fig 8 shows typical wave- 
forms measured at two points only four 
inches apart in a normal domestic 
lounge, when a high quality speaker 
system was driven by a. square wave 
voltage signal. Experiment confirms 
that it is usually difficult to find two 
points in an enclosure where the 
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waveforms are similar. A square wave 
electrical signal applied to a loud- 
speaker produces as many different 
acoustic waveforms in space as there 
are positions for the measuring micro- 
phone. 

Exactly the same conditions apply to 
the reproduction of the waveform of the 
music of a real orchestra. Not only does 
the orchestra produce a different 
waveform at every seating position in 
the auditorium, but wide changes in the 
waveform appear if any of the instru- 
mental groups or individual instrumen- 
talists are moved with respect to the 
rest of the orchestra. Thus if the quality 
of the sound depended on the accuracy 
of the reproduction of waveforms, each 
instrument in the orchestra would have 
to be precisely located in a carefully 
pre- determined position in space. As the 
optimum location for every instrument 
would depend on the position of every 
other instrument, the determination of 
the "correct" location for the 100 odd 
instruments in a symphony orchestra 
would require many months of investi- 
gation. The final position would be so 
critical that the instrument would have 
to be permanently fixed in position and 
the player would have to adjust his 
position to suit. When this had been 
done, there would only be one seat in 
the auditorium in which the sound 
would be acceptable. 

Phase shifts in programme material 
The aspect that is of real interest to the 
hi -fi enthusiast is not the audibility of 
phase changes on special test signals, 
but the effect of phase shifts on the 
quality of music and speech. My own 
interest in the effects of phase on the 
quality of sound arose in 1945 after 
having worked for a time on the design 
of wide band amplifiers for radar where 
it is essential to preserve the waveform 
of the radio signal. On returning to the 
problem of designing sound reproducer 
amplifiers it was thought that the 
preservation of waveshape might 
improve the sound quality obtained in 
cinemas. Our investigations showed 
that nothing was to be gained, ampli- 
fiers having substantially zero phase 
shifts having no obvious advantage 
over conventional amplifiers in which 
no special attempts have been made to 
minimize the phase shifts that result 
from standard design procedures. 

At a recent Wireless World seminar 
on linear phase loudspeakers, H. D. 
Harwood of the BBC Research Depart- 
ment indicated that they had been quite 
unable to detect any "distortions "due to 
the effect of phase shifts in sound 
reproducer amplifiers. A recently pub- 
lished paper reaching the same conclu- 
sions is that by Ashley in the Journal of 
the Audio Engineering Society for April 
1971. 

.Acceptable time delays 
It will be obvious that absolute time 
delays are not of any consequence. 
Signals may be stored on tape for years 

Fig. 8. Waveforms from the same signa( 
source measured at points four inches 
apart. 

without the storage time affecting the 
sound quality. It is the differential time 
delay, or group time delay that is of 
significance. This is the difference 
between the time delay occurring 
towards the extremes of the audio 
frequency band and the delay that 
occurs at some suitable reference 
frequency in the middle of the band. 
Clearly there must come a point where 
the delaying of one section of the 
frequency spectrum with respect to 
other parts of the spectrum must result 
in some changes in the quality of the 
reproduced sound. If the low frequency 
components in a musical passage arrive 
to -day, the high frequency components 
cannot be allowed to arrive tomorrow. 
Establishment of the "just detectable" 
differential delay time would be a 
significant point in any discussion 
about the effect of phase shifts or time 
delays. 

Because of its importance to tele- 
phone administrations, the time delay 
that is "just detectable" when produc- 
ing speech has been the subject of many 
investigations. It is worth mentioning 
that effects of these differential time 
delays are much more obvious on 
speech than on music. The differential 
time delays result in a kind of metallic 
echo following each syllable or word. 
Much greater time delays are permissi- 
ble before the distortion becomes 
obvious on music. The experimental 
procedure was substantially the same in 
all the investigations. A high quality 
reproducer system was used with 
arrangements to allow the introduction 
of time delays either by the use of 
all -pass networks or long telephone 
lines. The listener was allowed to 
increase the time delay until the effects 
were detectable on an immediate 
comparison with the un- delayed condi- 
tion. This is a highly critical test, for 
under normal listening conditions the 
listener does not have any opportunity 
of making an instantaneous compa- 
rison, and as it will appear, the effects of 
phase shifts are rather subtle even when 
present in large amounts. Thus the 
opportunity of detecting a particular 
distortion is immensely improved if an 
immediate comparison of the "distort- 
ed" and "undistorted" condition is 
possible. 

Wireless World, March 1976 

It is not proposed to go through all 
the experiments in detail, but merely to 
quote the authority and the order of the 
time delay they found to be "just 
detectable." Bell Telephone Labora- 
tories inserted a series of delay 
networks into a high quality reproducer 
system and directly compared the 
output signal with the input signal, 
using reproducer equipment of the 
highest quality. Distortion on speech 
was just audible when the 5 -8 kHz band 
was delayed by 5 -8 milliseconds behind 
the 1 -3kHz band. At the low frequency 
end they found that delays of 70 -90 
milliseconds were innocuous. 

Similar tests were made at a later date 
by Belger, Pavel & Rindfleisch of the 
German Post Office and the German 
Broadcasting Organisation using long 
telephone lines to produce time delays. 
Their findings were in good agreement 
with those of Bell Telephone Labora- 
tories. They concluded that permissible 
delay was 70 millisecond at 50 Hz and 8 
millisecond at 8 kHz. 

After reviewing all the information 
available, C.C.I.F., the authority that 
fixes the performance standards for 
international telephone lines, specified 
substantially similar limits for lines 
intended for the transmission of speech 
and musical programmes. They 
consider that signals may be delayed 
with respect to the mid -band (1kHz) 
signal by the times given:- in the 50Hz 
band they may be delayed by up to 80 
ms, in the 100Hz band they may be 
delayed by up to 20 ms; in the 8kHz 
band they may be delayed by up to 8 ms. 

Though there is almost overwhelm- 
ing evidence that the preservation of 
waveshape is of no significance and that 
in consequence phase shift in a mon- 
aural channel is of little importance, 
there can be no doubt that the relative 
phase of the signals in a two channel 
stereo system is of considerable impor- 
tance. Unless the corresponding instan- 
taneous signals are emitted by the two 
loudspeakers at the same instant in 
time, the stereo image will be deflected 
towards the loudspeaker emitting the 
leading wavefront. If the time delay 
(phase shift) between the two speakers 
is a function of frequency the stereo 
image will be unstable. 
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BREAK DOWN 

TRIM LSV* L mA 

SUPPLY HIGH T}%}NSIUV 

ion out your 
quality control problems 

The AVO Breakdown and Ionisa- 
tion Tester RM215 -L /2 is specifically 
designed to help solve all manner 
of quality control problems. 

It measures resistive leakage 
current under both AC & DC voltage 
testing conditions as well as total 
AC leakage current. Test voltages up 
to 12 kV DC and 6 kV AC are con- 
tinuously variable and breakdown 
current level is adjustable up to 
1 mA. A built -in loudspeaker gives 
audible detection of ionisation and 
there are connections for earphone 
or an oscilloscope. 

The circuit features low internal 
resistance yet at the same time 
limits the maximum output current, 
even at short circuit. 

With the RM215 -L /2 you can 
carry out general flash testing, 
measurement of breakdown voltage 
-even after breakdown -and the 
detection (and counting) of spurious 
flashovers. 

Equally suited to both destruc- 
tive and non -destructive testing, 
the RM215 -L /2 is a piece of test 
equipment you cannot afford to be 
without. If you have some problems 
that need to be 'ioned' out, get in 
touch for full detail. 

APPLICATIONS 

Flash testing of electrical components. 
Measurement of breakdown vol-age on electrical 
components and materials. 
Measurement of insulation resistance at high 
voltage. 
Measurement of d c. leakage current. 
Measurement of a.c. leakage current and total 
current 
Non -destructive insulation testing of materials 
and components. 
Detection of ionisation in electrical assemblies. 

Designed to meet B.S., V.D.E. and 
I.E.C. Safety Requirements. 

WW -014 FOR FURTHER DETAILS 

AY() Limited, Dover, Kent. 
TE I: Dover(0304) 202620. 

Thom Measurement Control 
THOpM and automation Division. 
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Now...the most exciting Sinclair kit ever 

The Black Watch kit 
At £14.95, It's 
*practical- easily built by 
anyone in an evening's 
straightforward assembly. 

*complete -right down to 
strap and batteries. 

*guaranteed. A correctly - 
assembled watch is 
guaranteed for a year. It 
works as soon as you put the 
batteries in. On a built watch 
we guarantee an accuracy 
within.a second a day -but 
building it yourself you may be 
able to adjust the trimmer to 
achieve an accuracy within a 
second a week. 

The Black Watch by Sinclair is unique. 

Controlled by a quartz crystal... 
powered by two hearing aid 
batteries... using bright red LEDs to 
show hours and minutes and 
minutes and seconds... it's also 
styled in the cool prestige Sinclair 
fashion: no knobs, no buttons, 
no flash. 

The Black Watch kit is unique. 
too. It's rational -Sinclair have 
reduced the separate 
components to just four. 
It's simple- anybody who can 

use a soldering iron can 
assemble a Black Watch without 

difficulty. From opening the kit to 
wearing the watch is a couple of 

hours' work. 

The special features of The Black Watch 
Large, bright, red display -easily read 
at night. 
Touch -and -see case - 
no unprofessional buttons. 

Smooth, chunky, matt -black case, 
with black strap. (Black stainless - 
steel bracelet available as extra - 
see order form.) 

Runs on two hearing -aid batteries 
(supplied). Change your batteries 
yourself -no expensive jeweller's 
service. 
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The Black Watch --using the unique 
Sinclair -designed state -of- the -art IC. 
The chip... 
The heart of the Black Watch is a 
unique IC designed by Sinclair and 
custom -built for them using 
state -of- the-art technology - 
integrated injection logic. 

This chip of silicon measures only 
3 mm x 3 mm and contains over 
2000 transistors. The circuit includes 

a) reference oscillator 
b) divider chain 
c) decoder circuits 
d) display inhibit circuits 
e) display driving circuits. 

The chip is totally designed and 
manufactured in the UK, and is 
the first design to incorporate 
all circuitry for a digital 
watch on a single chip. 

..and how it works 
A crystal -controlled reference is used 
to drive a chain of 15 binary dividers 
which reduce the frequency from 
32,768 Hz to 1 Hz.This accurate 
signal is then counted into units of 
seconds, minutes, and hours, and on 
request the stored information is 
processed by the decoders and 
display drivers to feed the four 
7- segment LED displays. When the 
display is not in operation, special 
power- saving circuits on the chip 
reduce current consumption to only 

few microamps. 

LED display 

Take advantage of this no- risks, 
money -back offer today! 
The Sinclair Black Watch is fully 
guaranteed. Return your kit in original 
condition within 10 days and we'll 
refund your money without question. 
All parts are tested and checked before 
despatch -and correctly -assembled 
watches are guaranteed for one year. 
Simply fill in the FREEPOST order 
form and post it- today! 

Price in kit form: £14.95 (inc. black 
strap, VAT, p &p). 

iI-ll=Ii1- 
Sinclair Radionics Ltd, 
London Road, St Ives, 
Huntingdon, Cambs., PE174HJ. 
Tel: St Ives (0480) 64646. 
Reg no: 699483 England. VAT Reg no: 213 8170 88 

Complete kit 

£14.95! 
The kit contains 
1. pr nted circuit board 
2. urique Sinclair- designed IC 

3. ercapsula-ed quartz crystal 
4. trimmer 
5. capacitor 
6. LED display 
7. 2 -part case with window in 

position 
8. batteries 
9. battery -clip 
10.. black strap (black stainless - 

steel bracelet optional extra - 
see order form) 

11. full instructions for building 
and use. 

All the tools you need are a fine 
solde-ing iron and a pair of cutters. 
If you ve any queries or problems in 
buildiig, ring or write to Sinclair 
service department for help. 

Quartz crystal 

2000 -transistor silicon integrated circuit 

To: Sinclair Radionics Ltd, FREEPOST, St Ives, Huntingdon, Cambs., PE174BR. 

Please send me 

(qty) Sinclair Black Watch 
kit(s) at £ 14.95 (inc. black 
strap, VAT, p &p). 

(qty) black stainless -steel 
bracelet(s) at £2.00 
(inc. VAT, p &p). 

-Name 

Total £ 

* 
I enclose cheque for £ 

made out to Sinclair Radionics Ltd 
and crossed. 
* Please debit my `Barclaycard /Access/ 
American Express account number 

Address 

1 Please print. FREEPOST -no stamp required. 

W W/3 

*Delete as require 
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The Dymar 1680 portable frequency counter 

pYM AR. Type ?680 frequency Counter 

You're working miles from base, 
there's no power handy, and enough AM about 

to drive you crazy... 

You don't have to have problems in order to 
appreciate the Dymar 168o frequency counter. 
But if they arise you'll know you've got a friend. 

At home or away, the 168o offers a frequency 
range of from 3oHz to 600MHz with exception- 
ally high sensitivity right across the range. 

A high stability crystal time base provides 
laboratory standard accuracy in workshop or on 
location - accuracy which is maintained even in 
the presence of a large proportion of AM on the 
carrier wave. 

Designed for the mobile land, marine and air 
communications industry. 

The eight -digit LED display reads in MHz, kHz 
and Hz, with automatically positioned decimal 
point, and the front panel controls are simple 
and easy to use. 

In the field, the 1680 really comes into its own. 
Operating from AC mains supply or its own 
rechargeable batteries, it provides genuine 
portability at only 5.51ós weight and 7.2 x 10.6 x 
1.9in dimensions. 

Want to know more? Use the Reader Reply 
Service or contact Dymar direct. 

DYMAR 
the name in radiotelephones 

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

WW-118 FOR FURTHER DETAILS 
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circuit 
Ideas 

Monostable ring 
oscillator 
The circuit shown generates square 
waves which are suitable as clock 
signals in sequential digital circuits. The 
monostable multivibrator SN7412I 
requires an external timing resistance - 
2kSl <R <40kS1 and an external timing 
capacitance - 10pF <C <10p,F to gen- 
erate a pulse of duration To= CRloge2 
seconds. Each monostable is set for a 
similar pulse duration giving a 33% 
duty -cycle and a complete ringing cycle 
with a period of TO8 = 3 x To seconds. 
When the CR -pairs are selected within 
the above ranges, the nominal period 
Tose may be varied between 15Ons and 
í'20s giving frequencies from 7MHz to 
one cycle in two minutes. By realizing 
one timing resistance as a 2k4. fixed 
resistor in series with the next highest 
preferred value multi -turn potentio- 
meter, adjustments of approximately 
±20% about the nominal frequency are 

SN 74121 

+ 5V 

SN 74121 

possible. The inhibit inputs (B) are 
returned to the + 5V supply with 1 k 
resistors whilst one is decoupled with a 
capacitance of at least 0.1µF to ensure 
oscillation when power is first applied. 
The stability of oscillation- frequency is 
dependent upon the tolerances of the 
external timing components. For an 
even mark /space clock, TO3C is set to half 
the required period and a divide by 2 
bistable SN7474 is used from any Q or Q 
output. With a further chain of bista- 
bles, this ring -of -three circuit has been 
used to generate clock signals for 
asynchronous data transmission appli- 
cations. 

89 

+5V 

SN 74121 

1100n 

A ring -of -four circuit requires a 
fourth monostable in the ring with each 
Tr, being set to '/4 x TO. When the 
external resistances of any two non-ad- 
jacent monostables are realised as 
variable components, the oscillator 
generates a selection of multiphase 
pulses which may be derived from any Q 
or Q Output as required. This latter 
configuration has been used in con- 
junction with certain microprocessor 
devices. 
P. J. Best, 
Dept of Electrical Engineering 
& Electronics, 
Manchester University. 

P.w.m. oscillator to vary 
display- intensity 
Intensity control of solid -state displays 
by pulse width modulation is now a 
standard technique. Conventional sys- 
tems employ a separate oscillator and 
modulator. The circuit suggested here 
combines the two functions using a 
common t.t.l. device. With Q high, C1 

will charge toward the switching 
potential of the B input Schmitt trigger, 
firing the monostable. Q will go low, 
discharing CI via Di. At the end of the 
triggered period, which is set by the 
potentiometer with C2, Q will go high, 
repeating the cycle. 

A fan out of 10 is available from the Q 
output. This follows a high -off conven- 
tion and is suitable for displays such as 
the Hewlett- Packard 7300 series. Should 
the complement be required a smaller 
fan -out is available from Q. 
C. Bartram, 
Department of Metallurgy & 
Science of Materials, 
Oxford. 
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Shunt stabilized power 
This circuit offers an improved power 
handling capacity over a simple zener 
stabilized circuit. It is short -circuit 
proof and less likely to damage delicate 
loads in the event of a fault in the 
supply. In many cases less power will be 
dissipated, by the regulating transistor, 

supply 
than in conventional series stabilizers. In 
the circuit shown, a feedback amplifier 
has been added to compare the output 
and zener voltages. The regulating 
transistor carries current equal to the 
difference between maximum and 
instantaneous currents. Therefore, if the 

load normally takes close to maximum 
current, the power dissipation will be 
low and a cheaper transistor may be 
used, particularly if the unregulated 
input voltage is very much larger than 
the required output voltage. 
J. Suter, 
Wallasey, 
Cheshire. 

Simple window 
discriminator 
The voltages at the input terminals of 
the comparator are as shown. VA is an 
attenuated form of the input V, but VB 

is offset by an amount -b Vs (Vs = 
supply voltage), and rises linearly with 

RtRtRp 
- a; 

R3 - b R5 » R311R4 
R3+R4 

V,, until D1 becomes reverse biased, 
when it is clamped to Vref. Thus the VA 

and vB curves cross twice, giving rise to 
the two switching points. VB, below the 
knee, is given by VB = V (1 - b) -b Vs, 
and above by VB =Vref. Because VA = 
aV,,,, the lower switching point occurs 
at; 

aV = (1- b)V, -bVs 
i.e. V, = - bVs /(a + b- 1), 

and the upper switching point at; 
a V = Vref 

i.e. V = Vref /a. 
By fixing the ratio, the two switching 
points may be varied independently by 
adjusting b and Vref for the lower and 
upper points respectively. As shown, 
the circuit will work only with positive 
going input voltages, but by reversing 
the polarity of D1, Vref and -Vs, may be 
made to work with negative going 
inputs. 
M. J. Newman, 
Stockton, 
Teesside. 

pulse 
input 

Digital pulse detector 
The display of digital pulses, on an 
oscilloscope, becomes difficult if they 
are not repetitive. Pulses of a fairly long 
duration (milliseconds) may be dis- 
played on a storage oscilloscope but the 
display of microsecond and nanosecond 
pulse widths becomes particularly diffi- 
cult, if not impossible. 

This circuit provides a simple method 
for detecting such pulses. Because the D 
type bistable transfers the information 
from its data input to the Q output on 
the positive going edge of the clock 
pulse, both positive and negative pulses 
with widths down to approximately 
lOns may be detected. 

Any positive -edge triggered bistable 
may be used provided the correct 
conditions are wired to the J and K or 
data inputs. 
P. V. Prior, 
Ipswich, 
Suffolk. 

tk 1k 

screened 
cable 

data 
clear 

clock 

preset 

5N7476 or 
eclu i valent 

+5V 
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Universal -motor reverser 
Universal motors are basically series 
types and, if the direction of rotation is 
to be reversed, the field connection 
must be reversed relative to the arma- 
ture. The field winding usually consists 
of two coils, one at either end of the 
armature. These connections are made 
internally and must be cut, the ends 
being brought out separately. The field 
coils are connected to line and neutral 
with the armature in a full- controlled 
bridge rectifier circuit. Switches Si and 
S2 allow either of the thyristors to 
conduct when forward biased. With S, 
closed, the current in the field coils is 
from neutral to line, i.e. the motor only 
uses half the a.c. cycle. With S2 closed 
the current in the field coils is from line 
to neutral. Because the current in the 
armature is always from right to left, 
the effective direction between field and 
armature is changed. The starting 
current, on a full half wave, is five times 

91 

larger than the rated load current. 
Unless frequent stop -starts or reversals 
are contemplated, only modest recti- 
fiers and thyristors are needed and large 
heatsinks are not required. 

Diodes D4 and D5 need only be low 
voltage types but 13, must have a 400V 
rating for use on 240V a.c. supplies. 
A. Refsum, 
Queen's University, 
Belfast. 

Contributors to Circuit Ideas are urged 
to say what is new or improved about 
their circuit early in the item, preferably 
in the first sentence. 

Non -symmetrical phase- sensitive detector 
This circuit gives an output voltage 
proportional to the phase angle 
between signal and reference wave- 
forms, at one of two outputs dependent 
on whether the signal leads or lags the 
reference. 

An exclusive -OR gate is used as a 
p.s.d. and the output of this is switched 
between the two outputs by a sequence 
detector consisting of two RS flip -flops 
interconnected in a lock -out system, the 
flip -flops being reset during the period 
when both signal and reference are at 
zero. The values of R and C must be 

input s 

calculated from the frequency of the 
signal and the input resistance of the 
following stage. R should not be lower 
than 4k7 to avoid overloading the final 
inverter gate. 

There is a discontinuity at ± 180° and 
hence the circuit is unreliable at this 
point. The maximum output swing is 
approximately 2,5V. 
G. C. Plain, 
Barnby, 
Suffolk. 

4 Vol 

} 
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Centenary of the telephone 
A hundred years on and electronics is taking over 

Alexander Graham Bell, the Scotsman 
who invented the telephone and first 
demonstrated it in Philadelphia in 1876, 
would not have been particularly sur- 
prised at the idea of sending telephone 
conversations over optical fibres, for he 
did something similar himself. He also 
invented the "photophone ", an appara- 
tus which transmitted voice waveforms 
along a beam of light and picked them 
up at the receiving end with a photo- 
electric cell. But he certainly would be 
surprised at the many other develop- 
ments in telephone technology which 
have resulted from the application of 
electronics to his invention: communi- 
cation satellites, undersea repeaters, 
viewphones, computer controlled elec- 
tronic exchanges, waveguides, digital 
transmission, adaptive line equalizers - 
the whole host of devices which are now 
becoming familiar ideas to the telecom- 
munication engineers of 1976. 

Leaving aside radio telephony and 
such marvels as conversations between 
the moon and earth, Bell would have 
been astonished at the multitude of 
other devices that have now been put 
on to the lines and cables originally set 
up for telephony. Facsimile, data trans- 
mission, telemetry, sound and television 
broadcasting distribution are just a few. 
The "wired city" with its interactive 
information systems is not all that far 
off in 1976. Actually this year is a 
notable one for communication anni- 
versaries in the UK: it is also the 
quincentenary of the introduction of 
printing to England by Caxton and the 
quinquagenary of Baird's demonstra- 
tion of television to members of the 
Royal Institution (see January issue). 
The symbols and pictures disseminated 
by these techniques are now in fact 
being transmitted on the switched 
telephone network along with the 
phonemes of speech, and increasingly 
this is being done with the help of 
electronics. The diagram opposite 
(taken from "Telecommunication deve- 
lopments in the United Kingdom and 
their social implications" by W. J. Bray 
and A. A. L. Reid, IEEE Trans. Commun. 
Com -23 No. 10 Oct. 1975) shows the 
development of such information ser- 
vices from the year 1870 up to a 
projected situàtion in 2000 AD. 

Alexander Graham Bell, 1847 -1922, 
inventor of the telephone. 

Just in time for 1976 the Post Office 
decided to open its new research centre 
at Martlesham Heath, near Ipswich in 
Suffolk. Claimed to be the most 
advanced centre for telecommunica- 
tions research in Europe, it cost nearly 
£11 million to build and will employ 
1,800 people. Here the visitor is very 
much aware of dominance of 
electronics, and the .following notes 
outline some of the main areas of work. 

Optical fibres 
Transmitting digital signals over optical 
fibres may eventually be more econo- 
mic than using 'coaxial cables for most 
inter -city trunk routes. Optical fibres 
would avoid the need for buried 
repeaters on routes between urban -area 
telephone exchanges, would get rid of 
intermediate repeaters in most c.a.t.v. 
connections and would reduce the 
number of repeaters required in c.c.t.v. 
connections. Further simplification 
would follow from the use of space 
division multiplexing. Fibres can be 
assembled into cables, which can be 
drawn into ducts like those now used 
for conventional telephone cables. Fibre 
cables would be smaller, lighter and 
more flexible than metal cables of 
similar information carrying capacity. 

In a p.c.m. transmission system an 
infra -red light source, e.g. a light 
emitting diode or solid -state laser (see 
photo), is coupled to the fibre and 
switched on and off in accordance with 
the digital pulses. At the receiving end 
of the fibre the light signals are coupled 
to a photo -diode and converted back 
into electrical signals, which can then 
be processed in the same way as digital 
signals in other systems. Analogue 
transmission - of, say, television 
signals - is also possible over optical 
fibre lengths of several kilometres. 
Digital transmission is preferred for all 
kinds of signals over long (e.g. inter- 
city) distances. 

A great deal of work has been put into 
developing fibres with low attenuation, 
to reduce the number of repeaters 
needed for a given distance. A few years 
ago we were hearing of attenuations of 
20dB /km but now they are generally 
below 10dB /km and even approaching 
1dB /km in some cases. At Martlesham 
an 8 Mb /s optical fibre transmission 
system is being developed which will be 
capable of handling 120 telephony 
channels over a 4km to 5km length of 
each fibre. This system uses a gallium 
arsenide light- emitting diode operating 
at the infra -red wavelength of about 
900nm, together with a large -core 
multi -mode fibre with an attenuation of 
about 7dB /km. For the detector at the 
receiving end a silicon avalanche pho- 
todiode detector is used, and the 
resulting electrical signal is regenerated 
by conventional solid -state electronic 
circuits. 

Electronic exchanges 
Britain's first commercially produced 
electronic telephone exchange, the 
TXE4, is about to go into service at the 
Rectory Exchange at Sutton Coldfield 
near Birmingham. (Experimental elec- 
tronic exchanges have been on public 
trial for short periods over the past 
decade or so.) Meanwhile more TXE4s 
are being manufactured for public 
service in exchanges handling 3,000 to 
40,000 lines, and these, gradually 
replacing the existing Strowger and 
crossbar electromechanical exchanges, 
are expected to remain in service for 
about 25 years. 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, March 1976 

The TXE4, however, is not fully 
electronic, because the final connec- 
tions between the speech wire pairs of 
subscribers are made by reed relays 
arranged in a matrix switching system. 
The operation of these relays is auto- 
matically controlled by electronic, 
solid- state, computer -like equipment 
working under programme control. 
Consider the analogy of a human 
switchboard operator using eyes, brain 
and hands in a manual exchange. The 
hands making connections are equiva- 
lent to the reed relay switching appara- 
tus; the eyes looking at indicators are 
equivalent to electronic scanning and 
storage equipment examining the state 
of the incoming lines to see whether 
calls are being made on them; while the 
operator's brain is equivalent to elec- 
tronic "control units" which identify 
calling subscribers, determine the con- 
nections required, select suitable routes 
through the network and finally operate 
the reed relays. 

Programme control for the "brain" 
part - an ordered sequence of instruc- 
tions which must be followed to set up 
each connection - is provided physi- 
cally by a permanent wired programme. 
This consists of energizing wires run- 
ning in various paths through an array 
of small ferrite cores carrying sensing 
windings. Each wire is energized in turn 
by having a current pulse passed 
through it, and this causes a particular 
combination of the cores to be magne- 
tized - forming an instruction. Which- 
ever pattern of cores is magnetized (the 
instruction) is read out by the sensing 
windings. 

In later electronic exchanges the 
wired programme will be replaced by an 
altérable stored programme as used in 
digital computers. The stored pro- 
gramme control exchange on which the 
Post Office is working at Martleshàm is 
called System X - presumably because 
its final form is not yet known. The 
essential thing about it, however, is that 
the actual connections between lines 
will be made by solid -state switches. 
Whether these will be diodes, or f.e.ts 
or something else is not yet decided, but 
they will almost certainly be integrated 
in m.s.i. or I.s.i. form. Already the i.c. 
manufacturers are putting small cross - 
point switching devices on the market. 

The advantages offered by System X 
will be greater versatility and the ability 
to both cope with changing require- 
ments from customers and take in 

future advances in electronics techno- 
logy. Réductions in cost, weight and 
size.are also likely, and, of course, there 
will be no electro- mechanical compon- 
ents producing noise and requiring 
regular maintenance. The system will 
use a range of control processors 
compatible with the GEC Mark IIBL 
computer which has been chosen as the 
main processor for System X. The first 
parts of System X to be introduced will 
provide digital switching for trunk 
routes. 

Meanwhile at Martlesham a small 

93 

Bell used a reflecting diaphragm to 
modulate the light beam in his 
"photophone ": nowadays, with optical 
fibres, the transducer is a laser. Here a 
Post Office scientist is checking the 
performance of solid -state lasers for 
optical fibre transmission as part of a 
device reliability study. 

local telephone exchange has been 
designed as part of the switching 
research programme for System X. It 
makes extensive use of digital processor 
control, and the processors are 
arranged in a three -level hierarchy. At 
the highest level is a highly reliable 
digital processor at a remote site. This 
enables the cost of tasks which require 

The development of British Post Office 
telecommunications services. 
(Telex = teleprinter; Date! = data 
communication; Confravision = 
conference television; Fax = facsimile; 
Viewphone = video telephone; 
Viewdata = textual information 
displayed on television set; Telemail = 
overnight letter facsimile service.) 

large electronic stores, or which are not 
used very frequently such as fault 
diagnosis or control of special facilities, 
to be shared between many exchanges. 
A smaller, local processor is responsible 
for the control of the basic telephone 
service. At the lowest level in the 
hierarchy a number of single -chip 
microprocessors perform simple tasks, 
and these are replicated over several 
units so that the failure of any one 
degrades, but does not interrupt, the 
service. Speech paths are switched by 
reed relays as the constraints imposed 
by the standard telephone make this 
necessary. 

The register which receives the 
dialled or keyed information from the 
customer is an example of micropro- 
cessor control. The programme in the 
microprocessor discriminates between 
different types of signalling by examin- 
ing the signal characteristics and then 
uses an analysis programme to interpret 
the information. Thus a mixture of 
telephones, with conventional dials or 
keypads, can be connected to the 
exchange. Whatever the type of sig- 
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nailing, one digit at a time is passed up 
to the local processor which controls 
the call connection. 

Call processing is normally performed 
by the main machine unless a failure is 
detected. This detection is achieved by 
simple checking circuits and simple 
software routines which monitor the 
accuracy and duration of each stage in 
the setting up of each call. 

Sooner or later research and deve- 
lopment contracts for System X will be 
placed with the telephone equipment 
manufacturers. 

Communications satellites 
The latest communications satellite to 
come into service is the first of the 
Intelsat IV -A series, which began 
operating in January (see Space News, 
February). Carrying 20 transponders, it 
will handle 6,000 telephone circuits or 20 
television channels or various combin- 
ations of other services. The next series 
of comsats will be the Intelsat Vs, due to 
come into operation in 1979. These will 
use not only the present 4 and 6GHz 
frequency bands but also the higher 
satellite bands at 11 and 14GHz. These 
higher frequency systems can only be 
economically and efficiently designed if 
there is sufficient long -term statistical 
data on the propagation characteris- 
tics of the satellite -earth paths. Such 
data can be obtained from measure- 
ments on signals radiated from geosta- 
tionary satellites, and at Martlesham a 
6m diameter steerable aerial has been 
built for this work. Path attenuation 
and depolarisation measurements at 
frequencies from 11 to 30GHz will be 
made possible by the availability in the 
next three years of two experimental 
satellites. These are the ATS -6, now 
stationed at 35 °E over East Africa (see 
p.68), and the OTS (European Space 
Agency) satellite which will become 
available in late 1977. Martlesham 
started working with ATS -6 in July 
1975, and data at 20 and 30GHz will be 
collected until mid -1976, when the 
satellite will be returned to its original 
position at 95 °W after the Indian 
television broadcasting experiment. 
The OTS satellite will provide data at 11 

and 14GHz. 
In the absence of experimental satel- 

lites, sky noise temperature measure- 
ments can be used to determine slant - 
path attenuation over a range of about 
10dB. Radiometers working at 20 and 
30GHz have been built and their use is 
being validated by the ATS -6 measure- 
ments. 

Digital transmission 
Pulse code modulation is being widely 
adopted for signal transmission because 
it gives large improvements in economy 
and performance. Already over 3,000 
p.c.m. systems are operating in the UK. 
Latest work is concentrated on a 
high- capacity 120 Mb /s system (Feb- 
ruary 1975 issue, p.92). In February 
1976 we reported on experiments by 

the Post Office, BBC and IBA in 
digitizing colour television signals and 
sending them over the Guildford- Ports- 
mouth 120 Mb /s system. At Martlesham 
the Post Office is studying methods of 
coding television signals to reduce the 
required transmission capacity to a 
practical minimum. This involves mak- 
ing use of the statistical redundancy of 
television pictures and also the psycho- 
logical and physiological limitations of 
the human visual system. So far these 
studies have been concerned with 
coding the composite PAL colour signal 
to allow this signal format to be 
preserved throughout a mixture of 
analogue and digital links. When there 
are enough digital transmission systems 
in use to provide a completely digital 
television network, it may be a good 
idea to distribute colour signals by 
multiplexing separately encoded colour 
components. 

Future research will aim at reducing 
the redundancies of the digitised colour 
signal components by using coding 
techniques that have been developed 
for monochrome pictures. These 
include differential coding using pre- 
dictions based upon samples in the same 
line, the previous line and the previous 
frame of each signal or in the associated 
colour components. First parameters to 
be established - subjectively - are the 
minimum necessary sampling rates 
(and bandwidths) and numbers of bits 
per sample for each colour component. 

As for digitisation of speech, it's 
possible that in addition to the p.c.m. 
being used between exchanges, in the 
future digitized signals could come right 
into the home, to and from the tele- 
phone handset. The idea is to use time 
division multiplexing to get more 
telephone conversations on to the 
existing local telephone lines, in order to 
utilize them more economically. Meth- 
ods being tried at Martlesham include 
delta -sigma modulation, which is fairly 
simple to implement and is economical 
in bandwidth compared with straight 
p.c.m. Measurements are being made to 
find out whether existing local lines and 
cables will be able to handle the higher 
frequencies present in digital signals. 

Waveguide for the trunk network 
As an alternative to coaxial cable, 
microwave relays and optical fibres, 
long distance waveguides carrying 
millimetre waves could be an economic 
possibility for the trunk routes of the 
future. Now being tested is a 14km 
length of circular waveguide running 
between Martlesham and Wickham 
Market in Suffolk. It consists of a 
50mm diameter helix of fine copper wire 
set within a lossy resin -impregnated, 
glass -fibre tube. Typical attenuation is 
less than 3dB /km from 32 to 110GHz, 
falling to less than 2dB /km between 
about 40 and 80GHz. For the trial the 
frequency range has been split into five 
bands, 32 -40, 41 -49, 52 -68, 72 -88 and 
90 -110 GHz. The first two bands are 
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each subdivided into 16 channels, the 
next two into eight channels, and 
frequencies above 90GHz are used for 
monitoring purposes. Using relatively 
simple filters and four -phase modula- 
tion, each of the 16 go plus 16 return 
channels can provide an information 
capacity of about 500Mbit /s, while each 
of the eight go plus eight return 
channels has a capacity of about 
2Gbit /s. This means that when exploit- 
ed up to about 90GHz the system could 
handle 24Gbit /s each way - the 
equivalent of more than 300,000 two - 
way telephone circuits, with further 
capacity available above 90 GHz. 

Digital repeaters using solid state 
devices and microwave i.cs are 
installed at each end of the waveguide 
run so that a digital signal, comprising 
colour television and simulated multi- 
channel telephony, can be transmitted 
from Martlesham and looped back at 
Wickham Market up to four times in 
each direction - a total transmission 
distance of about 112km with repeaters 
at 14km intervals. 

The wired city 
Viewdata, the Post Office's new tele- 
vision screen information service now 
on pilot trial (November issue, p.532), is 
just one of the many communication 
services which could be provided in 
addition to the telephone by the "do- 
mestic terminal" of the future. Fac- 
simile, data, viewphone, television and 
others shown in the diagram are also 
possible. Although existing local cables 
are designed only for the telephone, 
higher frequency signals can often be 
transmitted over the relatively short 
distances of the local network. The 
existing network is already being used 
for services such as data and 
subscriber -carrier telephony, and a 
viewphone service with a bandwidth up 
to 1MHz might also be possible. 

In the future signals of much greater 
bandwidth than can be handled at 
present will need to be transmitted if all 
the new services shown in the diagram 
are to be offered. A new network for 
wideband transmission -about 500MHz 
- being studied at Martlesham makes 
use of coaxial cable laid in closed loops 
around the service area. Customers 
would have access to this wideband 
"highway" through nearby electronic 
"accessors ". Signals would circulate in 
one direction, out from the exchange 
and back again. The upper part of the 
spectrum could transmit broadband 
video signals in analogue form for 
educational TV, surveillance and traffic 
control, and for broadcast entertain- 
ment TV. The lower part of the spec- 
trum, below about 100MHz, could be 
allocated to two -way switched services, 
such as speech, data, facsimile, view - 
phone, operating in the digital mode. 
The advantages of digital techniques 
here would be negliglible transmission 
impairment, cheaper switching and 
compatibility with the new p.c.m. trunk 
network. 
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World of 
Amateur 
Radio 

Not appliance 
operators! 
The ARRL has strongly rebutted the 
frequent charge that radio amateurs 
have degenerated to the status of mere 
appliance operators who simply 
purchase all equipment and no longer 
care or know about the technical 
aspects of electronics. In a guest 
editorial in QST, Vic Clark, W4KFC, 
'dismisses this as "nonsense ". He agrees 
that in the early days amateurs were 
required by circumstances to construct 
most of their equipment "although 
many wound coils and wired circuits 
simply by dutiful adherence to designs 
developed by the more knowledgeable ". 
Today, he claims, few are content 
merely to use purchased equipment but 
continually seek new horizons of tech- 
nical and operational effectiveness in 
the best amateur tradition: "we devise, 
construct, modify, reconfigure, test, 
diversify, substitute and repair as 
necessary ... in the process we learn 
and make contributions to society and 
to the state of the art." 

Indeed, Vic Clark suggests that today 
there is vastly more technical interest 
and experimentation than at any time 
and that this is carried out "within the 
framework of an orderly, progressive 
and self- disciplined radio service which 
places a minimum burden on the public 
coffers ... amateur radio has more to 
be proud of today than ever." 

Technical innovations 
One outcome of the supposed "black 
box" concept of amateur radio is the 
belief that the equipment and tech- 
niques of radio communication are now 
so developed that there is little scope for 
experimentation. In practice, fortuna- 
tely, this is far from true: a surprisingly 
large number of new ideas in systems, 
circuits and aerials continue to emerge 
from the hobby, with British amateurs 
playing their full part. Although any 
selection must be invidious, the follow- 
ing could be among those of the last few 
years that clearly have applications 
beyond the hobby itself. 

The rapidly increasing use of s.s.b. up 
to and including 1.3GHz (currently in 
the UK, v.h.f. amplitude modulation 

seems to be disappearing as rapidly as a 
decade ago it did on h.f.); renewed 
interest in low -cost phasing methods of 
generating s.s.b. (including digital r.f. 
phase- shifting, third -method and the 
more recent polyphase approach which, 
although developed initially at STL for 
professional use, has been taken up and 
developed for h.f. and v.h.f. by ama- 
teurs) and combinations of filter with 
phasing methods to allow relatively 
low -cost filters to be used primarily for 
cleaning up the output; pseudo- stereo 
methods of enhancing the reception of 
weak c.w. signals as developed by F. 
Charman, G6CJ, and R. Harris, G3OTK; 
the simple use of PAL television delay 
lines to stabilise variable frequency. 
oscillators as proposed by Brian Rose, 
G3ULR; a new general theory on 
dual -frequency resonance of aerial 
elements discovered by Leslie Moxon, 
G6XN. 

If one adds the large number of new 
techniques for the display of slow -scan 
television images; conversion units for 
transcoding between c.w. teleprinters 
and visual displays; the increasing 
interest in circular and dual polarization 
for fixed and mobile communications; 
the OSCAR space techniques, earth - 
moon -earth and similarly exotic sys- 
tems, it can still be fairly claimed that 
amateur radio continues to contribute 
to the art and practice of radio com- 
munication and is not content to ride on 
other people's development work. 

On the ultra highs 
Since November 1975, American 
amateurs have been permitted to use 
"all frequencies above 300GHz" a ruling 
that recalls the famous "200 metres and 
down" edict of 1912. In addition they 
have been allotted: 48 to 50GHz; 71 to 
76GHz; 165 to 170GHz; and 240 to 
250GHz. 

Considerable progress was made 
during 1975 in moonbounce work, 
partly due to the use for tests of the 
150 -ft dish aerial of the Stanford 
Research Institute, (WA6LET) and 
many stations in the USA are now 
interested in 144MHz e-m-e operation; 
432MHz is used world -wide (Peter Blair, 
G3LTF and S. J. W. Freeman, G3LQR 
helping to put the UK on the e-m-e 
map); and some activity on 50MHz in 
those countries where this band is 
available. 

Three times as much use in being 
made of the 432 to 144MHz OSCAR 
transposer in Europe as in North 
America, with more West German than 
American users. 

1975 saw the first use of the 24GHz 
band in the UK by L. W. G. Sharrock, 
G3BNL, and A. Wakeman, G3EEZ, who 
are believed to have established a world 
record by making contact over dis- 
tances up to 154km. A new RSGB 
microwave award is available to ama- 
teurs making contact over distances 
exceeding 600km on the 1.3GHz band. 

Japanese "explosion" 
The "incredible explosion" of amateur 
radio in Japan during the past decade - 
today more than a half -million Japanese 
hold operator licences, more than 
double the number of Americans - may 
have provided the home market on 
which the country's commercial 
prowess in this field is based, but it has 
clearly resulted in many local problems. 
Hal Offutt, K8HVT /JA1ZXX, says that 
many, finding the bands swamped, soon 
lose interest; only about half of the total 
hold station licences and less than 
30,000 the first and second class 
licences; there are about 30,000 with 
"novice- type" licences but the over- 
whelming majority never progress 
beyond the 10 -watt radiotelephone - 
only licences. Unlike Europe or Ameri- 
ca, these phone -only licences cover h.f. 
as well as v.h.f., skating around interna- 
tional regulations on the grounds that 
they do not cause "harmful interfer- 
ence" to other services. Although (as 
many of us would confirm) Japanese 
amateurs heard in Europe are among 
the most courteous and competent of 
operators, there is much flaunting of the 
power and frequency restrictions. Many 
give up after about six months and 
regard amateur radio almost entirely as 
a hobby with little or no interest in the 
public service or educational aspects. 
The national society, JARL, has 70,000 
members. 

In brief 
An industrial dispute has delayed the 
holding of amateur radio examinations, 
including those for the new novice 
category, in Australia. . . . The French 
national society, REF, has increased 
membership from about 6,200 in 1968 to 
over 12,000.... ARRL membership has 
increased to over 120,000. . . . The FCC 
has lifted restrictions on crossband 
operation of repeaters permitting the 
output to be on a different band from its 
input.... Roger Taupiac, F8KT, who 
died recently, acted as a resistance radio 
operator of the Brutus network during 
the period November 1, 1942 to Sep- 
tember 30, 1944 and used much of his 
pre -war equipment in repairing many 
clandestine transmitters... . The first 
of the "six- band" worked all continents 
awards has gone to Tokuro Matsumoto, 
JA7AO.... Good quality, high -voltage 
variable capacitors for home con - 
structors are described as "a species 
near extinction" in the USA and some 
amateurs are now making their own 
using the slide trombone technique of 
moving cylindrical plates one inside the 
other... John Johnston, K3BNS, has 
become chief of the Amateur and 
Citizens Division of FCC. . . . The 1975 
Sarnoff Award of the Radio Club of 
America' went to Edgar F. Johnson, a 
pioneer amateur who in 1923 began a 
mail -order business selling components 
to radio amateurs. 

PAT HAWKER, G3VA 
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Meetings 
MARCH 

LONDON 
1st. IEE /IERE - Colloquium on "The influence 

of high level languages on computer system 
design" at 10.30 at Savoy Pl., WC2. 

1st. BKSTS - Symposium on "Sound from 
microphone to ear" at 19.00 at Thames Television, 
Studio 7, Euston Road, London NW 1. 

2nd. AES - "Acoustic loading of loudspeakers" 
by John D. Collinson at 19.15 at the IEE, Savoy Pl., 
WC2. 

3rd. IEE - Colloquium on "Low cost microwave 
components and subsystems" at 10.30 at Savoy Pl., 
WC2. 

3rd. IERE - Colloquium on "Tropospheric 
scatter communications" at 14.00 at 9 Bedford Sq., 
WC1. 

4th. IEE - 67th Kelvin lecture on "The pulsar 
dynamo" by Prof. A. Hewish at 17.30 at Savoy Pl., 
WC2. 

10th. IEE /IERE - Colloquium on "Centenary of 
the telephone" at 10.00 at Savoy Pl., WC2. 

10th. BKSTS - "CCTV applications" by Peter 
Thompson at 19.30 at Thames Television Theatre, 
308 -316 Euston Road, London NW 1. 

11th. R.Soc. - Discussion on "New particles and 
new quantum numbers" at 10.15 at 6 Carlton House 
Terrace, London SW 1. 

11th. IEE - "Commercial electric vehicles" by 
Dr. M. A. Hind at 18.00 at Thames Polytechnic, 
Wellington St., SE18. 

15th. IEE - Colloquium on "Dynamics and 
control theory for biological applications" at 14.30 
at Savoy Pl., WC2. 

16th. IEE /R.Ae.S. - Symposium on "Equipment 
and system design for minimum cost of ownership" 
at Royal Aeronautical Society, 4 Hamilton Pl., WI. 

16th. IEE - "The application of radar to 
meteorology" by Dr. B. C. Taylor at 17.30 at Savoy 
Pl., WC2, 

17th. IEE /Operational Research Soc. - Collo- 
quium on "Everyday use of business models" at 
10.30 at Savoy Pl., WC2. 

17th. IEE - "From d.c. to light: pulses and 
plasmas" by Dr. J. E. Carroll at 17.30 at Savoy Pl., 
WC2. 

18th. IEE - Colloquium on "Physiological 
aspects of biological control systems" at 10.30 at St. 
Thomas' Hospital, Lambeth Palace Rd., SEI. 

18th. IEETE - "Terotechnology" by Dennis 
Parkes at 18.00 at the IEE Lecture Theatre, Savoy 
Pl., WC2. 

18th. IERE - "Global communications" by D. 
Weedon at 18.00 at 9 Bedford Sq., WC1. 

22nd. IEE - Discussion on "Remote audio 
conferencing" at 17.30 at Savoy Pl., WC2. 

22nd. IEE - "Planning of the u.h.f. television 
transmitter network" by W. F. Williams and G. H. 
Taylor at 18.30 at Savoy Pl., WC2. 

23rd. IEE - Colloquium on "Programmable 
controllers" at 10.30 at Savoy Pl., WC2. 

24th. IEE - Colloquium on "Logic design using 
microprocessors" at Savoy Pl., WC2. 

25th. IEE - "Measurement of earth resources by 
optical means" at 17.30 at Savoy Pl., WC2. 

25th. IEE - "New talks for science and 
technology" by Sir Alan Cottrell at 17.30 at Savoy 
Pl., WC2. 

29th. IEE - Colloquium on "CCTV in difficult 
environments" at 14.30 at Savoy Pl., WC2. 

ABINGDON 
10th. IEE - "Sonar and underwater acoustic 

communications" by V. G. Welsby at 19.00 at 
Culham Laboratory, Nr Abingdon. 

BATH 
17th. SERT - "Recent developments in land 

mobile radio" by Prof. W. Goslidg at 19.15 at the 
University of Bath 

BIRMINGHAM 
17th. RTS - "Charge coupled television 

cameras" by Harold Brown at 19.00 at A.T.V. 
Centre, Broad Street. 

BOURNEMOUTH 
11th. IEETE - "Advanced passenger train" by P. 

Cautley at 19.30 at Cotford Hall Hotel, Knyveton 
Road. 

BRISTOL 
10th. BKSTS - "Let's talk sound" (discussion on 

sound -recording techniques) at 19.30 at BBC, 
Whiteladies Road. 

CHATHAM 
17th. IERE - Discussion on "Education and 

training for the electronic engineer" at 19.00 at 
Medway and Maidstone College of Technology. 

GRIMSBY 
10th. SERT - "The Trinitron tube" by a speaker 

from Sony (UK) Ltd. at 19.30 at Grimsby College of 
Technology. 

HATFIELD 
18th. IERE - "The technology of scientific 

satellites" by G. G. Lewis at 19.45 at Hatfield 
Polytechnic. 

IPSWICH 
24th. IEETE - "Radio Orwell" by R. G. Allison at 

19.30 at Room 2, Ipswich Town Hall. 
11th. SERT - "Engineering aspects of sound 

reproduction" by Mr Watling at 19.30 at the Civic 
College. 

LIVERPOOL 
19th. IEE - Faraday lecture on "The entertain- 

ing electron" by F. H. Steele in the afternoon and 
evening at the Philharmonic Hall. 

MAIDSTONE 
1st. IEE /Maidstone District - "Stereophonic 

and ambisonic reproduction" by Prof. P. B. Fellgett 
at 19.00 at S.E.E.B., Maidstone District Offices, 
Parkwood, Sutton Road. 

MIDDLESBROUGH 
30th. SERT - "Latest developments in measur- 

ing instruments" at 19.45 at the Cleveland Scientific 
Institute. 

PRESTON 
2nd. SERT - "Current trends in television power 

supplies" by a speaker from Granada TV at 19.30 at 
Room G7, Preston Polytechnic. 

SHEFFIELD 
24th. IEETE - "Electrical and electronics 

engineering in the hospital services" by K. H. Dale 
at 19.30 at Granville College of Further Education, 
Granville Road. 

SLOUGH 
16th. IEETE. - "CEEFAX: a new form of 

broadcasting" by J. P. Chambers at 19.30 at Slough 
College of Technology, Wellington Street. 

SWANSEA 
10th. IEETE - "Hi -fi, a technical appreciation" 

by J. Ham at 19.30 at University College, Singleton 
Park. 

WORCESTER 
30th. IEETE - "The history and development of 

radio astronomy" by D. M. A. Wilson at 19.00 at the 
MEB Training Centre, Whittington, Nr Worcester. 

Tickets are required for some meetings: readers are 
advised therefore to contact the society concerned. 
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HF predictions 
Solar activity summary for 1975 from data supplied 
by the Royal Greenwich Observatory: 

Jan 
Feb 
Mar 
Apr 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 

A B 

1 

2 6 

1 

C D 
0 

1 0 
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0 
0 

0 

12 

5 9 

0 

0 
0 
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E 
22 
27 
27 
22 
32 
39 
45 
66 
39 
20 
44 
22 

F 
11 

10 
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10 

28 
35 
16 

9 

18 

12 

G 

2 

1 

H 
14 

20 
16 

19 
21 

25 

22 
24 
26 
22 
19 
12 

A, sunspots greater than 500 millionths of the sun's 
visible hemisphere; B, sudden enhancement of 
atmospherics at 28.5kHz; C, solar flares; D, lowest 
of daily sunspot numbers; E, highest of daily 
sunspot numbers; T, mean of daily sunspot 
numbers; G, new cycle spots; H, number of days on 
which sunspot counts were made. 
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Evèryday,ourcustomers establish new reliability 
retòríb n data collection and display.... 
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...in- airoffshore,even underground,SE provides 
effective economicalsolutions to instrumentation 
recording problems...: 
No one covers a more diverse range of data 
recording and display requirements than SE. 
There are sophisticated SE pressure transducers 

And whether your application is in aerospace, 
industry or research, you can pinpoint your precise 
needs from our range of transducers, signal 

monitoring the engines of in- flight Tri -stars, ultra- 
violet recorders and signal conditioning equipment 
measuring vibration levels of construction 
machinery in the new Dartford Tunnel, high 
performance analogue tape recorders checking 
vital parameters in the design of offshore 
platforms and ships. 

conditioning equipment, oscillographs and 
analogue tape recorders. 
And all SE equipment offers the high reliability - 
and above all Guaranteed Value - needed today. 
For further information on the most effective 
instrumentation recording system to match your 
needs, contact SE. 

Analogue Magnetic Tape 
Recorders. 
There are four instruments in the SE range from 
four channel portable equipment weighing only 
11.5 kg to the SE 5000 high performance mid -band 
recorder, established leader in multi- format 
analogue magnetic tape recording, offering 14, 28 
or 42 -track operation with direct recording to 
600 kHz, FM to 80 kHz and PCM to 2Mbps. 
Another outstanding instrument is the SE 7000A, 
fully portable but with all the facilities you 
normally associate with a fixed installation. It 
offers single switch selection of recording speeds 
and a built -in calibration system allowing all 
parameters to be checked, set -up and monitored 
instantly. All this in a true portable mains or 
battery operated 14- channel device weighing only 
43kg. Another key feature of the SE 7000A is the 
ability to record and reproduce at all speeds in the 
range 60 to 15/16 ips without the need to change 
plug -in filters /equalisers or to adjust zero and gain 
settings. 
If you want the best - and value for money, 
contact SE. 

A JCB eKCavator loader 
undergoes intensive strain and 
hydraulic pressure tests at the 
company's Rocester research 
area. Measurements are 
recorded on an SE 7000 
portable instrumentation 
recorder for subsequent 
laboratory analysis. 
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Oscillographs and 
Conditioning Equipment. 
Seven wel - proven light -beam recorders each one 
offering ar outstanding price /performance 
package. Extending from a 6- channel portable unit 

weighing only 7.6kg to the state -of- the -art 
50- channel SE 6012 capable of chart speeds of 
5mm /sec to 5000mm /sec with a chart width of 12in. 

Recorders in the range use SE galvanometers 
which have measurement sensitivities of 

0.8jA /cm to 36mA /cm and high fidelity recording 
from dc to 8 kHz. 
A general purpose X -Y pen recorder complements 
the range with a choice of sensitivity configurations 
giving a maximum 0.05V /cm on an A4 chart. 
SE also offer a wide range of compatible signal 
conditioning equipment. 

lllh 

...... 

Portable SE Oscillograph and 
Signal Conditioning 
instrumentation providing 
instant readout of seakeeping 
data during hydrodynamic 
tests on a radio -controlled 
model of a proposed 
ship design. 

Ruggedised SE 21 variable - 
reluctance pressure 
transmtters monitoring the oil 
pressures and flow rates of a 
diesel engine used in oil 
performance tests. 

Pressure and 
Displacement Transducers. 
SE provide one of the most comprehensive ranges 
of high reliability instrument transducers for 
aerospace and industrial applications. 
These include variab'ie reluctance "wet -wet" 
pressure devices for use with the vast majority of 
corrosive media. Latest addition to this range is 
the new SE21 Series of low cost industrial units. 
Designed specifically for data logging and process 
control applications, they incorporate the 
technology - high reliability pressure capsule and 
sophisticated built -in electronics - that has been 
proven in the demanding aerospace environment. 
Semi -conductor pressure and miniature 
piezoresistive strain gauge dc devices are also 
available, in a variety of configurations. Completing 
the range are the SE d c/d c miniature and long 
stroke disp acement transducers, ideal for 
measuring small displacements with high accuracy 
and infinite resolution. External signal conditioning 
equipment can be provided to meet all requirements. 
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Compare the value of SE reliability, 
SE systems capability, SE service with any other 
in the instrumentation recording field. 
In addition to providing standard off- the -shelf 
instruments suitable for displaying, recording and 
monitoring data for a wide range of applications, 

SE will provide a tailor -made system package to 
match specific requirements - from displaying 
pressure diecasting and plastic extrusion 
phenomena to hydraulic and strain test monitoring 
etc. We can provide the entire system, hardware 
to software, and guarantee its system function. 
And SE provides the quick- reacting service 
back -up to ensure you get the best out of your 

equ pment. I the UK there are full calibration/ 
seR.ice centres at Feltham, Manchester, 
Not:irgham, Wells and Glasgow, and facilities for 

swift, emergency on -site service. Overseas SE 
companies and service agents offer a similar 
capability. 

When you buy SE instruments you get the 
right price /performance ratio, reliability, ease 
of operation and a first -class after -sales 
service back -up. 

Multimeters, Voltmeters, Counters, Dynamic Analysis, Oscillographs, Transducers, Signal 
Conditioning, Analogue and Digital Tape Recorders, Modems, Medical Instrumentation. 

EMI SE 
SE Labs (EMI) Ltd., Spur Road, Feltham, Middlesex TW14 OTD England. 
Telephone: 01 -890 1166. Telex: 23995. 

A member of the EMI Group of companies 
International leaders in music, electronics and leisure 

Send coupon for details by return. 
To: SE Labs (EMI) Ltd., 

Spur Road, Feltham, Middlesex TW14 OTD England. 
Telephone: 01 -890 1166. Telex: 23995. 

Please send me full details of:- 

111 Transducers 

Analogue Tape Recorders 

Oscillographs and 

conditioning equipment 
Name /Title 

Instrument Hire Facilities 

Contract Service Agreements 

Please arrange for your 
applications engineer to contact me 

Company 

Address 

Tel. No. 

European Sales & Service 

Holland: ANRU B. V., Wijnhaven 80, Rotterdam 1. Phone: 137 -395 

Telex: 25175 

France: Emitronics, 18, Rue des Bluets, 75011 Paris Ile. Phone: 357- 58 -45, 

357 -58 -46 Telex: OMITEL 68461 F ext. 196 

Belgium: Régulation- Mesure S.P.R.L., Av R Vandendriessche 73,1150 

Brussels Phone: 771 -2020 Telex: 21520 Mereg -Brux 
Germany: Kontron Elektronik GMBH, D8051 Eching, Postfach 105. 

Phone: (08165) 77 -1 Telex: 05 26 719 

Italy: Marconi Italiana, 20135 Milano, via Comelico 3 

Phone: 54-65-541/542/543 Telex: 32467 

and: Via Adige 39, 00198 Roma, Phone: 861713, 86 33 41 Telex: 61212 

Norway: EMI Norsk A /S., Postboks 42, Korsvoll, Oslo 8. Phone: 23 -14 -88 

Telex: 16294 EMIAS 
Sweden: EMI (Sweden) Ltd., Svenska AB., Tritonvägen 17, Fack S- 171,19 

Solna 1. Phone: 08- 730 -0060 Telex: 10046 

Also represented by EMI companies and agents throughout the world. 

Enquiry No. 296 Printed in England 
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New 
Products 

Modular power units 
Coutant Electronics have introduced a 
range of switched -mode power supply 
units called the SAC series. The circuits 
employ a conventional mains trans- 
former as the first stage followed by a 
h.f. inverter switching stage incorpor- 
ating optical isolation to produce the 
required regulated d.c. output via a 
rectifier. This method is claimed to 
result in lower voltage stress in the 
switching circuits, low ripple and noise, 
suitability for multiple output applica- 
tions and the possibility of operating 
from all conventional a.c. inputs (i.e. 
102 -256V, 45 -65Hz) and 40 -56V d.c. 
inputs. There are nine units available in 
the series ranging from the 60/5 (a 5V, 
60A unit measuring 125 x 190 x 285mm 
and weighing 10kg) to the 4/24 (24V, 4A 
output in a 4kg module). The units' r.f.i. 
performance will be of interest to 
designers who have previously avoided 
switching -mode supplies due to their 
higher levels of radiated and conducted 
interference. Coutant Electronics Ltd, 3 

Trafford Road, Reading, Berks RG1 8JR. 

WW 301 for further details 

Meter for temperature 
and humidity 
A portable instrument for measuring 
both temperature and humidity uses a 
thin -film capacitor for humidity sensing 
and a silicon semiconductor to measure 
temperature. The display is a l.e.d. type 
and the instrument uses rechargeable 
batteries. Lee -Dickens, the makers, say 
that the response time on the 0 -100 
relative humidity range is one second to 
achieve 90% of the final reading at room 
temperature. Calibration is within 0.5% 
and hysteresis (20- 80 -20% reading 
excursion) is less than 1 %. The 0 -100 °C 
temperature range is within 0.5 °C in 
both calibration and linearity. The 
instrument is designed as a pistol -grip 
device, with a probe for use in free air or 
for the testing of conditions in loose 
materials or ducts. Lee -Dickens Ltd, 
Desborough, Kettering, Northants. 
WW 30etpr.,turther details 

Ip .Mr.-. 

Printer 
Known as the series 100 printer, a unit 
which accepts parallel b.c.d. logic from 
a variety of digital sources, such as 
digital clocks, digital voltmeters, elec- 
tronic counters and computers, has been 
introduced by Pye TMC Components 
Ltd. The b.c.d. logic is decoded and 
printed with the print -Out legibility of 
an electric typewriter. Two basic types 
are available giving the choice of a 
maximum capacity of either 8 or 16 

columns. Where special print formats 
are required, these can be designed to 
customers' specifications. All inputs 
and outputs are t.t.l. compatible. Char- 
acter control is by means of up to 16 

columns of parallel, four -line, b.c.d. 
Print rate is two lines per second when a 
logic 0 is applied to the print command 
input. The print drum has 13, 2.2mm 
high by 1.5mm wide characters in each 
column and incorporates a replaceable 
type ink roller which has a life of more 
than 100,000 lines. Paper width is 58mm. 
Pye TMC Components Ltd, Controls' 
Division, Roper Road, Canterbury, Kent 
CT2 7ER. 
WW 303 for further detains 

Sensitive reed relay 
High coil resistance of 500 ohms is the 
main feature of the dual -in -line reed 
relay 97- 1 -C -5/7 introduced by Picker- 
ing Electronics. It requires IOmA, from a 
5V supply. Consequently the relay can 
be driven directly from low level t.t.l. 
Hitherto, many 5V changeover d.i.l. 
reed relays have needed a 40mA driver, 
and had a coil resistance of about 140 

ohms or even less. The new relay can 
switch 3W, with a maximum voltage of 
28V and a maximum current of 0.25mA. 
Pickering Electronics Ltd, Brunel Road, 
Clacton -on -Sea, C015 4NL. 
WW 304 for further details 

Heat sinks 
Two extruded aluminium heatsinks for 
use with d.i.l. integrated circuits have 
been developed by Wakefield Engineer- 
ing Inc. and are available from Dage 
Eurosem Ltd. The models 650 and 651 
have transverse and longitudinal fins 
respectively for natural or forced air 
cooling. The heatsinks are mounted to 
the i.c. using thermally conductive and 
electrically isolating epoxy adhesive. 
Both types are supplied in 3/4in lengths, 
with longer units available to order.. 
Dage Eurosem Ltd, Haywood House, 
Pinner, Middlesex. 
WW 305 for further details 

Automatic device -tester 
The Datest 1 automatically tests and 
identifies transistors, including all 
classes of f.e.ts, both in and out of 
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WW 301 for further details 

WW 302 for further details 

WW 303 for further details 

WW 304 for further details 

WW 305 for further details 
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circuit, and op -amps out of circuit. No 
prior knowledge of device polarity is 
required. The instrument displays the 
polarity together with parameter infor- 
mation on a six l.e.d. display which also 
indicates when the battery voltage is 
low. Six different test sockets are 
incorporated and the unit is supplied 
with special probes for in- circuit test- 
ing. Datong Electronics Ltd, 11 Moor 
Park Avenue, Leeds LS6 4BT. 
WW 306 for further details 

Sound level meters 
Bach -Simpson have announced two 
new portable sound level meters which 
comply fully with BS3489 -1962 and 
IEC723 -1961. A calibrator, precision 
band filter and carrying case are also 
available. The model 884 gives coverage 
from 50 to 130dB in seven ranges with A 
weighting, and fast or slow response. 
An output jack socket is also provided 
for interfacing with other instrumenta- 
tion. The model 886 gives coverage from 
40 to 140dB in 9 ranges, with A B and C 
weighting and fast or slow response. 
This meter has a detachable micro- 
phone for remote measurements, and 
two external filter jack sockets for use 
with an octave band filter. Bach -Simp- 
son Ltd, Trenant Industrial Estate, 
Wadebridge, Cornwall, PL27 6HD. 
WW 307 for further details 

WW 307 for further details 

Mains filter and 
inlet socket 
A combined filter for protecting equip- 
ment against mains -borne transients 
and standard mains inlet socket, con- 
forming to CEE 22, is introduced by 
Belling -Lee. Available in 2A and 6A 
ratings, it is suitable for standard mains 
supplies at 250V a.c. or at frequencies up 
to 400Hz. The mating face is in accor- 
dance with publications CEE 22 and IEC 
320 and accepts standard free connec- 
tors, which can also be supplied. Side or 
end terminations are designed for use 
with either push -on or soldered con- 
nections. Overall length is 52mm. 
Belling -Lee Ltd., Great Cambridge 
Road, Enfield, Middlesex. 
WW 308 for further details 

Cutters that clinch 
A cutter which severs and clinches a 
lead in one action has been developed 
by Light Soldering Developments Ltd, 
for cutting component leads after they 
have been located in a p.c.b. The action 
prevents components from being dis- 
lodged during handling and soldering 
even if the board is inverted. The 
Litesold Cut /Clinch pliers are equally 
suitable for use with hand or wave 
soldering techniques and eliminate the 
need for special assembly frames to hold 
the components in place. The pliers cost 
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£4.82 plus v.a.t. Light Soldering Deve- 
lopments Ltd, 97 -99 Gloucester Road, 
Croydon, Surrey. 

WW 309 for further details 

Pulse and function 
generator 
In addition to sine,_ square and ramp 
waveforms the Interstate Electronics 
F72 pulse and function generator pro- 
duces positive, negative or bipolar 
pulses with variable rise and fall times 
at repetition frequencies from 20p.Hz to 
20MHz and with pulse widths from 15ns 
to ls. Output frequency can be con- 
trolled by an external voltage, while 
input signals can be converted to digital 
levels and be shaped, offset and ampli- 
fied, using the rise /fall and output 
amplifier controls. High and low out- 
puts with 30dB difference are provided 
and both may be used simultaneously. 
Maximum output of bipolar waveforms 
is 30V peak -to -peak into open circuit 
and 15Vpeak- to- peakinto 50 ohms. The 
generator may be connected directly to 
logic circuits such as m.o.s. and the sync 
output provides a t.t.l. compatible 
squarewave which may be used as an 
auxiliary digital circuit drive. Euro 
Electronic Instruments Ltd., Shirley 
House, 27 Camden Road, London NW1 
1 YE. 

WW 310 for further details 

WW 308 for further details 

WW 309 for further details 
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WW 310 for further details 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, March 1976 

Edge connector 
The Series 6072 printed -board edge 
connector is new to the Varelco range. 
It is made in glass /phenolic plastic and 
uses bifurcated spring nickel gold -plat- 
ed contacts on a Olin pitch. The 
connector is provided with up to 178 
contacts, in two rows, with wire -wrap 
or solder terminations. Mounting 
brackets are of metal or plastic, and 
board guides can be used on any length 
of connector. Varelco Ltd, Exning Road, 
Newmarket, Suffolk CB8 OBB. 

WW 311 for further details 

Selective level meter 
The selective level meter CE -24A made 
by Cushman Electronics has a fre- 
quency range of 200Hz, and is portable, 
weighing 9.1kg (20 pounds). It can 
operate from a.c. mains and also has 
built -in rechargeable cells for field use. 
A plug -in option, type 241, is available 
for noise measurement in N and ON 
carrier systems. Level range is -110 to 
+12 dBm. An l.e.d. frequency read -out 
gives 10Hz resolution. Frequency 
accuracy is 1 x 10-5. Automatic 
frequency control reduces errors due to . 

drift, and the time -consuming signal 
peaking, and the instrument has 
phase -lock stability. A residual phase 
jitter of 1° peak -to -peak permits phase 

WW 311 for further details 

WW 313 for further details 

jitter measurements at carrier fre- 
quencies. Alternative bandwidths of 
1.74kHz or 3.1kHz are provided for 
channel noise measurement, and there 
is also a 45Hz narrow bandwidth for 
single -tone measurement. Five 
switched impedances are available. 
Price is £1,615. Dana Electronics Ltd., 
Collingdon Street, Luton, Beds. 

WW 312 for further details 

Miniature circuit 
breakers 
Available in thermal, thermal magnetic 
or magnetic configurations, Stopcircuit 
miniature circuit breakers are available 
from Rilton Electronics Ltd. Current 
ranges are from 40mA to 25A and up to 
four poles operated by a single pair of 
buttons. Fixing can be by a single nut, 
two screws, plug -in or DIN rail. Rilton 
Electronics Ltd, Crowborough, Sussex, 
TN6 1JS. 

WW 313 for further details 

Etch -resistant transfers 
Electro Circuit symbols are a range of 
etch -resistant transfers for direct use on 
copper clad printed circuit boards. The 
shapes are deposited on to the copper by 
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rubbing a backing sheet (similar to 
Letraset) to produce a complete layout. 
The final board is then etched and the 
transfers subsequently removed . The 
symbols are supplied in wallets of five 
10cm x 10cm sheets at around £0.90 per 
pack. An evaluation kit is also available 
which comprises 10 sheets of assorted 
symbols, three pieces of copper clad 
laminate, a jar of etching solution, and a 
plastic dish for etching. 

This kit is priced at £6.70 inclusive 
and is available from Theta, P.O. Box 10, 

Martock, Somerset TA12 6LT. 

WW 314 for further details 

A -d converter 
The low power analogue /digital con- 
verter ADC585 -12 performs 12 -bit con- 
version with a power consumption of 20 
to 30mW from a single+ 12V to + 15V 

d.c. source. Conversion time is 100ms. 
Suitable for battery powered applica- 
tions, it measures 2 in x 2in x 0.4in. The 
device can be arranged to convert either 
a 0 to + 10V unipolar or a -10 to + 10V 

bipolar input signal range by the 
external connection of two module pins. 
Corresponding digital outputs are 
c.m.o.s. level binary (unipolar) and 
offset binary (bipolar) codes that are 
simultaneously available at the module 
pins in both a 12 -line parallel format and 
a single line serial format. Input impe- 

WW 312 for further details 
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dance is 400k52 bipolar and 1MS2 unipo- 
lar. Maximum linearity error is 0.02% and 
temperature coefficient accuracy is 35 
p.p.m. / °C over the operating tempera- 
ture range of 0 °C to + 70°C. Hybrid 
(Component) Systems U.K. Ltd, 12a 
Park Street, Camberley, Surrey. 
WW 315 for further details 

Capacitor range 
Plessey Capacitors has announced an 
extension to the 1.60 series Minibox 
capacitor range with the introduction of 
a new range of low cost miniature 
metallized -polyester capacitors with 
radial leads of 5mm spacing. Intended as 
a direct replacement for monolithic 
ceramics, the range is designed for such 
applications as decoupling up to 1MHz, 
timing and general use at a.f. Capaci- 
tance values offered are 1000pF to 
0.15µF for 63V and 100V d.c. Tolerances 
are 20% and 10 %; at 4700pF and above, 5% 
tolerance is also available. These capa- 
citors have better electrical properties 
than high K ceramics because the 
capacitance is not voltage dependent 
and their dissipation factor and insula- 
tion resistance are usually better. 
Plessey Capacitors, Bathgate, West 
Lothian, Scotland EH48 2RL. 

WW 316 for further details 

R.f. chokes 
Moulded chokes to the MIL -C -15305 
specification are available from Alad- 
din. Inductance values are between 
0.111H and 10mH, the four body sizes 
lying between 2.4 x 6.4mm and 6.1 x 
18.8mm. The cases, which are in a 
plastic which does not support com- 
bustion, are colour -coded and the units 
are intended for military and industrial 
use. Aladdin Components, Aladdin 
Building, Western Avenue, Greenford, 
Middlesex. 

WW 317 for further details 

Microwave attenuator 
An 11 -bit digital -to- analogue converter 
is used to control a p -i -n diode in the 
61060 precision digital attenuator made 
by Anaren Microwave Inc. The con- 
verter is compatible with t.t.l. outputs 
and its analogue output is linearized 
and corrected for temperature varia- 
tions before being applied to the diode 
ette'nuator. Insertion loss is, at most, 
5dB and the range of controlled atten- 
uation is 0 to 64dB at a maximum 
non -linearity of 0.5dB. Attenuation 
errors do not exceed 0.3dB from 8.5 to 
9.6GHz, at all settings, and phase shift is 
less than 10 °. The unit will accept 
100mW at the input, with permissible 
overload to 1W, at a characteristic 
impedance of 50 ohms. Walmore Elec- 
tronics Ltd, 11 -15 Betterton Street, 
London WC2H 9BS. 

WW 318 for further details 

Solid State 
Devices 

Names of supplier's of devices in this 
section are given in abbreviation after 
each entry and in full at the end of the 
section. 

Miniature lA rectifier 
bridges 
The Varo range of miniature IA rectifier 
bridges comprises seven devices with 
peak repetitive reverse voltage ratings 
from 50 to 1000V d.c. Peak surge current 
for all types is 25A, and the operating 
temperature range is -50 to + 150 °C. 
The devices are housed in 4 -pin d.i.l. 
packages which measure approximate- 
ly 8 x 9'/2 x 31/2mm. Prices vary from 28 to 
40p in one -off quantities. Marshall 

Optically coupled 
isolators 
A series including types 4N22, 4N23 ano 
4N24 designed to meet optical coupling 
requirements in high reliability applica- 
tions is available from Norbain Elec- 
tronics Ltd. They are similar to Optron's 
OPI 102 and OPI 103 standard isolators, 
available in a hermetically sealed TO -5 
package, and are suitable as solutions to 
such problems as common mode noise 
rejection, ground loops and voltage 
level translation. Guaranteed minimum 
current transfer ratios are 25% for the 
4N22, 60% for the 4N23 and 100% for the 
4N24. All devices in the new isolator 
series are rated at 1kV isolation. 

Norbain 

High voltage rectifiers 
Semtech have released versions of 
their FF series of fast recovery silicon 
rectifiers available at 300V, 400V and 
500V. The 3FF30, 40 and 50 series have a 
3Ons reverse recovery time from 0.5A 
forward current to 1.0A reverse current. 
The devices are suitable for high 
frequency applications. 

Bourns 

Voltage regulators 
Lambda Electronics have introduced 22 
new d.c. voltage regulators for positive 
and negative applications. The fixed - 
voltages range from +5 to + 28V in the 
LAS1500 range and -2 to -28V in the 
LAS1800 range. All of the devices are 
housed in TO -3 packages andare rated 
at 1.5A. Current limiting protection is 
provided in the regulators which are 
designed for operation in a temperature 
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range from -55 to +150°C. Typical 
characteristics for these devices are; 
line regulation 0.4 %, load regulation 
0.3 %, and temperature coefficient 
0.015%/°C. 

Lambda 

S.c.r. module 
.A recent addition to the Pace Pak series 
of encapsulated thyristor elements is 
the PR102W. This module contains two 
thyristors and three flywheel diodes 
arranged as a single phase half -con- 
trolled bridge for use on 240V a.c. 
supplies. The device is suitable for 
applications such as motor speed con- 
trol or variable power- supplies and can 
deliver a direct current up to 24A. 
Compared with conventional discrete 
components, the Pace Pak offers a 
cheaper and quicker solution to many 
power -control problems. Connection to 
the module is by six screw -terminals. 

I.R. 

Presettable counters 
Two new presettable up /down counters 
have been added to the comprehensive 
CD4000 series of c.m.o.s. digital 
integrated circuits produced by RCA 
Solid State- Europe. The CD4510BE is a 
presettable b.c.d. up /down counter and 
the CD4516BE is a presettable binary 
up /down counter; each device consists 
of four synchronously clocked gated 
D -type flip -flops connected as counters. 
Applications include up /down differ- 
ence counting, multistage synchronous 
counting, multistage ripple counting 
and synchronous frequency division. 
The devices are designed for medium 
speed operation (typically 7MHz) and 
incorporate facilities for resetting and 
presetting. The counters can be cascad- 
ed in ripple mode by connecting the 
carry-out to the clock of the next stage 
and both devices are supplied in 16 -lead 
d.i.l. plastic packages. 

RCA 

Suppliers 
Norbain Electronics Ltd, Norbain 
House, 44 London Street, Reading RG 1 

4SQ. 
Bourns (Trimpot) Ltd, Hodford House, 
17/27 High Street, Hounslow, Middx. 
TW3 1TE. 
RCA Solid State -Europe, Sunbury -on- 
Thames, Middx. 
A. Marshall (London) Ltd, 42 
Cricklewood Broadway, London NW2 
3ET. 
International Rectifier Ltd, Hurst 
Green, Oxted, Surrey. 
Lambda Electronics, Abbey Barn Road, 
High Wycombe, Bucks, HP11 1RW. 
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More than 
just a catalogue! 
PROJECTS FOR YOU TO BUILD 

191 

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 lampholciers, audio leads, 

adaptor plugs, rotary and slide potentiometers, presets, 
relays, resistors (even 1 `.'ö types! ), 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 SYNTHESI ER 

132 pages! 

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 r r r r r r r w 

and portable r r r v r Y 

use. 

S.A.E. please 
for price list 

GRAPHIC 
EQUALIZER 

A really superior high 
quality stereo graphic 

equaliser as described in 

Jan. 1975 issue of ETI. 

We stock all parts (except 
woodwork) including all 

the metal work drilled and 
printed as required to suit our 

components and PCBs. 
Complete reprint of article - price 15p. 

NO MORE DOUBTS ABOUT PRICES 
Now our prices are GUARANTEED (changes in VAT excluded) for two month periods. We'll 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 - . 
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 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 

III Address 

The 4600 
SYNTHESISER 
We stock all the parts for this 
brilliantly designed synthesiser, 
including all the PCBs, 
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 now in our booklet price £1 .50, 
or S.A.E. please for specification 

ELECTRONIC ORGAN 
Build yourself an exciting Electronic 

. Organ. Our leaflet MES51, price 15p, 
deals with the basic theory of electronic wA 
organs and describes the construction of 
a simple 49-note instrument with a single 
keyboard and a limited number of stops. x7 

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 ranga are shown in 
leaflet MES53, price 35p. (Pre -publication price 15p). 

MAPLIN ELECTRONIC 
SUPPLIES 
P.O. Box 3 Rayleigh Essex SS6 8LR MAPLIN ELECTRONIC SUPPLIESÉssee SSG8LRey 
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BRAND NEW MODULES FROM THE DESIGN -BENCH OF A 
FOREMOST BRITISH DESIGNER AND EXCLUSIVE TO B -P -P 

BUILT FOR QUALITY 
THE SS125 HIGH FIDELITY POWER AMPLIFIER 

OUTPUT 
25 watts R.M.S. into 812 using 50V 
22 watts R.M.S. into 412 using 33V 
[Low imp. not less than 401 

DISTORTION 
Less than 0.05%-at all power levels 
(from 10Hz to 10KHz) 

FREQUENCY RESPONSE 
± IdB 15 Hz to 30 KHz )40) 

IdB 10Hz to 30 KHz (812) 

HIGH Z INPUT 
100 Kohms 140dB gain /100x) 

INPUT SENSITIVITY 
150mV for 25W.R.M.D. out 

SIZE 
(Inc. 40w. built on heat sink) 
4' x 3" x' N' high 1120u76o22nun] 

PRICED FOR ECONOMY 
Not only is this Stirling Sound's best audio amplifier yet; 
it rightfully qualifies as one of the best of its kind yet 
made available to constructors. Intended above all for 
high -fidelity, the characteristics of the SS.125 are such 
that it can be used in many other applications where 
dependability is the prime consideration. The SS.125 
integrates well with other S.S units as well as those of 
other manufacturers. Incorporates new circuitry using a 
complementary long- tailed pair input and full comple- 
mentary output circuits to give standards of performance. 
Every unit is individually tested before leaving our 
factory and carries a guarantee of satisfaction and 
reliability. 

MORE STIRLING SOUND MODULES 
With easy to follow instructions 

F M. TUNER UNITS 

SS.201 Tuner front end. Ganged, geared variable tuning, 
88- 108MHz. A.F.C. facility £5.00 

SS.202 I.F. amp A meter and /or A.F C. can be connected 
(size 3" x 2 ") E2.ti5 

SS.203 Stereo decoder for use with SS.201 and 202 or 
any good F.M. tuner. A LED beacon may be 
attached (3" x 2 ") £3.85 

SS.105 5 watt amplifier to run from 12V. (31/2" x 2" x 1/4") 

SS.110 Similar to 55.105 but more powerful giving 10W. 
into 4ohms 

SS.120 20 watts R.M.S. when used with 34 volts into 40 
SS.140 Delivers 40 watts R.M.S. into 4 ohms using a 

45V/2A supply such as our SS.345 the power and 
quality of this unit are superb - two in bridge 
formation will give 80 watts R.M.S. into 8ohms. 
Size 4" x 3" x 1/4" 

SS.100 Active tone control, stereo. ± 1 5dB cut and boost 
with suitable network 

SS.101 Pre -amp for ceramic p.u., radio & tape with passive 
tone control details 

SS.102 Stereo pre -amp with R.I.A.A. equalisation, mag., 
p u.. tape and radio in. 

SS.300 Power Supply Stabiliser. Add this to your 
unstabilised supply to obtain a steady working 
voltage from 12 to 50v for your audio system, 
workbench etc. Money saving and very reliable 

£2.25 

£2.75 
£3.00 

£3.75' 

£1.60 

£1.60 

£2.25 

£3.25' 

TERMS OF BUSINESS: PERSONAL SHOPPERS WELCOME 
VAT at 25% must be added to total value of order except for items marked or (8%), when 
VAT is to be added at 8%. No VAT on overseas orders. POST & PACKING add 30p for UK 
orders unless marked otherwise. Minimum mail order acceptable - E1 . Overseas orders, add 
E1 for postage. Any difference will be credited or charged. PRICES subject to alteration 
without notice. AVAILABILITY All items available at time of going to press when every effort 
is made to ensure correctness of information. 

Order your Stirling Sound products from 

BI-PRE-PAK LTD 
Co Reg No 820919 

222 224 WEST ROAD, WESTCLIFF ON SEA. ESSEX SSO 9DF. 

TELEPHONE: SOUTHEND (0702) 46344 
FACTORY AT SHOEBURYNESS, ESSEX 

SS. 125 
HIGH-FIDELITY 
Power Amp. 

£5.00 

And 
5 NEW STIRLING 
SOUND POWER 

SUPPLY UNITS 

Robustly designed units in each of which is a stabilised 
take -off point to provide for tuner. pre -amp and control 
stages. Size - 51/4" x 3" x 21/2" high (133 x 76 x 
54mm) (P/ P add 50p any model) 

SS312 12V/1A £3.75' 
SS 318 18V/1A £4.15' 
SS324 24V/1A £4.60' 
SS 334 34V/2A £5.20' 
SS 345 45V/4A £6.25' 

Models SS334 and SS345 are supplied with transformers 
separate from PCBs. Add 50p for P/P any model 

A NEW STIRLING SOUND C.D.I. 
UNIT FOR YOUR CAR 

Even better than the original version rin n,,,,no, ut which are in 
use saving motorists appreciable trouble as well as petrol. Very 
easy to install. The Stirling Sound model incorporates switch for 
instant change to conventional ignition; instant adaption to pos. 
or neg earth return; anti -burglar immobilising switch, pre -set 
control for rev. limitation. There are no exposed parts. the unit. 
on p.c. b. being housed in strong enclosed metal box. With 
instructions and leads. 
Size 7''" x 4%" r 21/4" ex. switches (193 .11 7 z 54mm) (P /P 

add 50o) 
BUILT & 

KIT £7.95 TESTED £10.50 
A NEW X -HATCH GENERATOR 

R.F. MODEL X44 
For colour and mono TV- Hugs into aerial socket of set Operates 
without need for transmissions, 4 push- button operation. Runs 
on 4 self -contained penhte type batteries. Will fit into a large 
pocket Strong plastic case BUiiT E27.50- 

A USEFUL CATALOGUE - FREE 
Send us a large S.A.E. with 10p stamp and we will send you the- 
latest Bi -Pre Pack catalogue free by return. Packed with useful 
lines - semi- conductor bargains, accessories, equipment 
bargains -'ts a real money saver. 

pi MIN IMIM MINN NMI ' 
1 

1 

TO STIRLING SOUND (BI- PRE -PAK LTD.) 
222 WEST ROAD, WESTCLIFF -ON -SEA, ESSEX SSO ODF 

Please send 

Inc V A T 

NAME 

ADDRESS 

for which I enclose t 

WW3B 

`MI Inn. =. En En En En En En En5 
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SERVICE TRADING CO 
RELAYS 

2 3 4 

SIEMENS PLESEY, 
. MIN IA RELAYS e1r 

1 2 3 4 

52 4-8 2oó 75p 700 16 -24 4 M2B 65p' 
58 5 -9 6 c/o 85p 700 16 -24 4 c/o 85p' 

185 8-12 6 M 86p 1250 18 -36 2 c/o 66p' 
230 9-18 2c,oHD 7Sp 2500 36 -45 6 M 65p' 
430 15 -24 4 c/o 65p 2500 31 -43 2 c,oHD 85p' 
600 10 -20 6M 85p 15k 85-110 6 M 85p 
700 12-24 2c/o 85' 

(1) Coil ohms: (2) Working d.c. volts: (3) Contacts; (4) 
Price HD =Heavy Duty. All Post Paid. (sincludi)g Base) 

OPEN TYPE RELAYS 
6 VOLT D.C. 1 make con 45p. Post 15p 

9 VOLT D.C. RELAY 
n 5 amp contacts 70 ohm coil 85p. Post 15p 

12 VOLT D.C. RELAY 
i v 5 amp contacts 120 ohm cod 85p. Post 15p 

24 VOLT D.C. 
2 HD c/o 700 ohm coil 85p. Post 15p 
4 c/o 300 ohm coil 95p. Post 15p. 
100 VOLT ac 2c /o75p. 3 c/o 85p. Post 15p 

ENCLOSED TYPE RELAYS 
6 VOLT DC 3 c/o 85p. Post 15p 

24V DC 3 c /o 85p. Post 20p Base 15p 

24 VOLT A.C. M I g ITT 3 h d c/o contacts 65p. 
Post 20p. Base 15p extra 

55 VOLT A.C. 
3 heavy duty c/o contacts Price 65p. Post 20p Base 15p 

230 VOLT A.C. RELAY 
240V. A.C. heavy duty 3 c/d contacts. 
Price 66p. Post 20p Octal base 15p extra 

220/240 VOLT AC RELAY 
3 c/o 5 amp con, Sealed M g ISKRA E1.35. Post 20p 
Base 15p entra 

ARROW 230/240V AC 2 cio 15 amp contacts. 
Amp connectors E1.10. Post top 

110 VOLT A.C. 2 c/o 20 amp E1.35. Post 15p 

CLARE- ELLIOTTvpe RP 7641 G8 
Miniature relay 675 ohm cod. 24 volt DC 2 c,o 80p P P 

MANY OTHERS FROM STOCK, PHONE FOR DETAILS 

LATCHING RELAY 
Tenn latching relay, 'flip-flop- 2c ,o each relay 
Mains contacts 115 volts A C or 50 volt D C 

' operation or 240 volts A C with 2.5K resistor. 85p. 
Post 20p 

PRECISION CENTRIGUGAL 
BLOWERS 
Mfg by Smiths Industnes Miniature model Series 
SF/ 200 Sae 95mm x 87mm x 82mm Aperture 
3Bmm x 31 mm. 12 c m E2.75. Post 50p 
Mfg. by Airflow Developments Ltd 
Precision made, continuously rated smooth running 230,240v A C 

motor 80 I m As illustrated but with round aperture E6.60. Post 75p 

Mfg by Woods 
Extremely powerful 220,250v A C 0.3 amp. 2.700 r p m continuously 
rated Capacitor Stan Cast construction Aperture 66mm e 50mm O,A 
200mm E12.00. Post (I 00 

230 VOLT FAN ASSEMBLY 
Continuously rated, removable aluminium 
blades. Price £1.25. Post 50p. 
VAT 25% 

C/O MICRO SWITCH 
VERY SPECIAL OFFER Mfg. by C E M 3 amp 
250 volt 10 amp 125 volt 50 for E3. Post 36 
100 for £5. Post 50p 1 000 for E45. Post paid 

DOUBLE POLE C/O or 2 make /2 break micro switch 10 amp 250 v A C 

With detachable roller assembly 10 for E2.50. Post 50p Mn ( order 10) 

COIN MECHANISM (Ex- London Transport) 
Unit containing. selector mechanism for 1p. 2p & 5p coins. 
Micro switches. relays solenoid- operated hopper 24 volt D.C. 
Precision built to high standard. Incredible VALUE at only 
X2 SO. Post El. VAT 25% (Total price inc. VAT & Post E4.21) 

230 -250 VOLTA.C. SOLENOID 
Similar in appearance to illustration. 
Approximately 1; lb. pull Sue of feet 11" >; 

1,1" Price £1.09. Post 25p 

SOLENOID HEAVY DUTY MODEL 
230/250v A.C. Appox. 101b. pull, 4" long x 2113" wide x 3" 
high £2.50. Post 50p, 

24 VOLT DC SOLENOIDS 
UNIT containing 1 heavy duty solenoid approx 25 lb pull 

at 1 in. travel. 2 sotenoras o1 approx. 1 lb. pull at } in. travel. 
6 solenoids of approx. 4 oz. pull at j in. travel. Plus 1 24V D.C. 

1 heavy duty 1 make relay. Price -. £2.50. Post £1 00 
ABSOLUTE BARGAIN. 

240 V A.C. SOLENOID OPERATED 
FLUID VALVE 
Rated 1 p s i will handle up to 7 p s i Forged 
brass body stainless steel core and spring ; 
b s p inlet outlet Precison made British mlrl 
PRICE E2.25. Post 50p NEW original packing 

600 WATT DIMMER SWITCH 
Easily fitted. Fully guaranteed by makers. Will 
control up to 600 waits of all lighting except fluor 
estent at mains voltage. Complete with simple 
instructions. e2.75. Post 25p 
1000 watt model E4.00. Post 75p 
2000 watt model E8.00. Post 40p 

ALL MAIL ORDERS, ALSO CALLERS AT 

57 BRIDGMAN ROAD. CHISWICK, 
LONDON, W4 5BB. Phone: 01- 995 1560 

Closed Saturdays. 

VARIABLE VOLTAGE TRANSFORMERS 
INPUT 230 v. A.C. 50/60 

OUTPUT VARIABLE 0 /260v. A.C. 

BRAND NEW. All types. 
200W (1 Amp) E10.00 
0.5 KVA (Max. 21/2 Amp) £11.50 
1 KVA (Max. 5 Amp) £16.50 
2 KVA (Max. 10 Amp) £30.00 
3 KVA (Max. 15 Amp) £33.00 
4 KVA (Max. 20 Amp) £60.00 

(max. 37.5 Amp) £102.50 

LT TRANSFORME RS 
0. 6. 12 volt n 10 amp E5.50 Post 70p 
0. 10. 17. 18voli n 10 amp. E7.90 Post Et 00 
O. 6. 12 volt a 20 amp. E9.00 Post Et. 00 
0, 12 24 volt n 10 amp. E9.:0 Post Cl 00 
0. 4. 6. 24, 32 volt n 12 amp. E9.90 Post L t 00 
0. 6, 12. 1 7. 18. 20 volt n 20 amp. . 

E10.40 Post C1.00 
Other types to order at short notice - Phone your enquiries. 

AUTO TRANSFORMERS 
Step up step down o 115 200 22O24ó volts 
At 75 watt £3.00 Post 40p. 150 watt £4.30 Post 50p. 300 
wan £6.20. Post 60p. 500 watt E9.20 Post 75p. 1000 watt 
£13.50 Post 90p. 

RING TRANSFORMERS 
Function/ Versatile Fducaaona/ 

These multipurpose Auto Transformers with large centre 
aperture can n be used as a Double wound current 
Transformer Auto Transformer. H T or L t Transformer 
by simply hand winding the required number of turns through the centre 
opening E g Using the RT 100 V A Model the output could be wound 
to give 8V @ 12íh Amp 4V @ 25 Amp or 2V @ 50 Amp etc Price 

RT 100VA 3 18 turns per volt. E5.00. Post 75p 
RT 2KVA 1 5 turns per volt. E21.00. Post E 1 50 
RT 3KVA 1 5 turns per volt. E28.00. Post C1 50 

STROBE! STROBE! STROBE! 
* HY -LIGHT STROBE Mk. IV * Latest type Xenon white Irght tube. Solid state riming and trrggenngi* 

*Decult 
230/240 volt A C operanon Speed adjustable 1.20 f.p s 

signed for large rooms. halls. etc Light output greater than many * 
(sp called 4 Joule) strobes Price E15.40. Post 75p 

* XENON FLASH GUN TUBES * Range of Xenon tubes available from stock S A E for lull details 

* ULTRA VIOLET BIG BLACK LIGHT 

*400 Watt. Mercury vapour ultra violet lamp. * 
Extremely compact and powerful source of u.v. * Innumerable industrial applications also ideal for 
stage. display. discos etc. P.F. ballast is essential 

4E with these bulbs. Price of matched ballast and bulb * 
£21.00. Post E1 50 Spare bulb E8.00. Post 65p 

* * * * * * * * * * ** * * * * * * * * * * * * ** * ** 
* ULTRA VIOLET BLACK LIGHT * 
* FLUORESCENT TUBES * 

4ft. 40 wan £5.60 (callers only) 2h. 20 watt £4.25. Post 6Op * (For use in scan bi -pin fittings) MINI 12ín.8 wen £1.60. Post 
Bin S watt £1.30. Post 25p Complete ballast unit and' * 

holder25p s for 
. 

ether i 2" tube £1.70Co. Post 3Op (9" * measures approx 1 * 

SQUAD LIGHT \ 
A new conception in ha 

es 

control Four channels each 
'. -i 4 

capable of handling 750 watts of spotlights. Iloodeghts. or 

dozens of small mains lamps Seven programs all speed controlled 
plus flash modulation. effectively giving 14 different displays 
Makes sound-to-4M obsolete Completely electrically a i l 
mechanically noise free Price only £56 00 
Post 75p S A F lFoolscap) for further details 

WHY PAY MORE ?! 
MULTI RANGE METER. A C volts 2 5-500. D C 

volts 2 5 -500 (Sensitivity 200012,V DC & AC) DC 
current 0/1/10 '100 mA Ohms range Sturdy 
compact moving coil instrument with 21 ranges 
dimensions 120x 80x 44mm Weight 0 32 kg 
SERVICE TRADING CO Price E5.00. Intl leads 
and battery Post 50p. (Total price Inc VAT & 
Post E5.94). 

METERS NEW -r 
90rnm Diameter. 
Type 65C5 2A D.0 M /C. 5A DC M /C. 10A D.0 M /C, 
20A DC. M/C 
Type 6212 1 A A C M/1. 20A A C M /I. 300V A C. Mil. ALL ABOVE 

£2.50. Post 30p 
Type 65L5 300V A C R /M /C; E2.75. Post 30p. 

VAT VAT AT 8% 

MUST BE ADDED 

TO ALL ORDERS 

FOR THE TOTAL VALUE OF GOODS INCLUDING 

POSTAGE UNLESS OTHERWISE STATED 
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GEARED MOTORS 
36 R.P.M. REVERSIBLE 

230/240 volts AC 60 lb. ms Torque Continuously rated Sae Length 

235mm Width 120mm Height 125mm Spindle Dia 13mw. Length 

60mm Fitted mounting feet M t g CROYDON. Brand New £15.00. Post 

0100 

100 IR.P.M. 
1 15 lb ins.. 110 volt. 50Hz, 2.8 amp.. single phase. split capacitor motor 
Emense power Continuously rated Totally enclosed Fan cooled In -line 

gear box Length 250mm Ora 135mm Spindle Dia 15 5mm Length 
145mm. E14.00. Post E1 50 Suitable transformer 230/240 volt 

operation ex- equipment tested E8.00. Post 75p. 

15 IR.P.M. 
Type SD48 15 r p m 80 lb ins Input 100/120 volt A.0 Length inel 
gearbox 270mm. Height 135mm. Width 150mm Shaft drive t6mm 
Weight 8 5 Kilos BRAND NEW Price E10.00, carr E1 00 
Suitable transformer for use on 720 ' 240 volt A C. E3.85. Post 50p 

60 R.P.M. REVERSIBLE 
220/240 volt A C Small, powerful continuously rated motor Mfg 
BERGER (Germany) Sae 80mm x 65mm e 65mm Spindle die 

6mm Length 5mm Weight 725 grems E8.50. Post 50p 

BODINE TYPE N.C.I. 
GEARED MOTOR 
(Type 1) 71 r.p.m. torque 10 lb. in. 
R ible 1:70th h.p. cycle 38 amp. 
(Type 2) 28 r.p.m. torque 20 lb. in. 
Reversible 1 /80th h.p. 50 cycle .28 amp. The above two 
precision made U.S.A. motors are offered in 'as new 
condition. Input voltage of motor 115v A.C. Supplied com- 
plete with transformer for 230/240e A.C. input. 
Price. either type E5.25. Post 75p or less transformer E3.75. Post 
65p. 

These motors are ideal for rotating aerials. drawing curtains. 
display stands vending machines. etc. etc. 

20 r.p.m. GEARED MOTOR 
230/240 volt 20 r p m motor. £1.00. Post 20p. 

REVERSIBLE MOTOR 230V A.C. 
General Electrie. 230v A C 1 600 r p m 0 25 amp Complete will 
anti -vibration mounting bracket and capacitor O /A size t i 0mm x 95mni 
Spindle Si 16" dia 20mm long Ex-equipment tested E3.00. Post 50p 

BENDIX MAGNETIC CLUTCH 
A superb example of Electro-mechanicst The main 
body is in two sections. The coil section is fixed and 
has a thin sleeve. The drive section roteting on the 
outer perimeters The uniting plate has hon. ID 

bearing concentric with main section and 18-tooth 
cog wheel 
When energized transmission is extremely powerful. 24V d c 

240MA OUR PRICE JUST E3.50. Post 45p 

ROTARY VACUUM AIR COMPRESSOR AND PUMP_- 
Carbon vane. et -less 100,115V A C 1/ 12 
h p motor. 50'60 cycle 2875/3450 rpm, 
20" vacuum 1 25 e t m . 10 Rs i (approx 
figures). New unused surplus stack. with elect 
connection data Fraction of maker price 
E12.00. Post k 1 00 Suitable transformer 
£3.50. Post 50p 

TIME SWITCH 
Horstmann Type V Mk II lime Switch. 200/250 volt 

A C Two on /two off every 24 hours, at any manually 
preset time 30 amp contacts. 36 -hour spring reserve 
In case of power, failure Day omitting device Fined in 
heavy high impact case. with glass observation 
window. Built to highest Electricity Board spec 
individually tested Price E7.75. Post 50p (Total Inc 
VAT E8 91 ) 

A.C. MAINS 
TIMER UNIT 
Based on an 

switch. 
clock with 25 amp 

si 
any period 

switch. can be preset for 
any period up to 12 hrs. ahead to switch 
on for any length of time from 10 mins. to 6 
hrs then switch off An additional 60 min audible timer is also 
incorporated. Ideal for Tape Recorders. Lights. Electric Blankets. 
etc Attractive satin copper finish Size 135 mm 130 mm 
60 mm Price E2.25.Post 40p (Total inc VAT & Post £2.57.) 

POWER 
RHEOSTATS 
New ceramic construction, vltreou:. 
enamel embedded winding, heavy duty 

brush assembly, continuously rated. 
25 WATT 10. 25. 100 150 250. 500 1k 1 5k ohm 
E1.70. Post 20p. 50 WATT 1. 5. 10, -25. 50. 100. 500, lk ohr 
E2.10. Post 25p. 100 WATT 
1/10/25/50/100/250/500/1k/1. 5k/2. 5k/5k ohm. £3.30. 
Post 35p. 

Black SilverSkirted knob calibrated in Nos. 1 -9. I) 
in. dia brass bush. Ideal for above Rheostats, 22p aa. 

INSULATION TESTERS (NEW) 
Test to I.EE. Spec. Rugged metal con- 
struction, suitable for bench or field 
work. constant speed clutch. Size L. B in., 
W. 4 in., H. 6 in.. weigh) 6 lb. 
500 VOLTS 500 megohms £30.00 
Post 80p. 
1000 VOLTS 1000 megohms £36.00. 
Post 80p 

SERVICE TRADING CO. 
SHOWROOMS NOW OPEN 

AMPLE PARKING 

¡1 

PERSONAL CALLERS ONLY 

9 LITTLE NEWPORT STREET, 
LONDON, WC2H 7JJ. 

Tel.: 01 -437 0576 
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Wireless World DolbyMnoise reducer 
Trademark of Do /by Laboratories Inc 

We are proud to announce the latest addition to our range of matching high fidelity units. 

Featuring: 

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 alignment 

suitability for both open -reel and cassette tape machines 

check tape switch for encoded monitoring in three -head machines 

The kit includes: 

-complete set of components for stereo processor 

-- regulated power supply components 

-- board -mounted DIN sockets and push- button switches 

-- fibreglass board designed for minimum wiring 

--solid mahogany cabinet, chassis, twin meters, front 

Typical performance 
Noise reduction: better than 9dB weight- 

ed 

Clipping level: 16.5dB above Dolby level 
(measure of 1% third harmonic 
content) 

Harmonic distortion 0.1% at Dolby level 
typically 0.05% over most of band, 
rising to a maximum of 0.12%. 

Signal -to -noise ratio: 75dB (20Hz to 
20kHz, signal at Dolby level) at Monitor 
output. 

Dynamic Range > 90dB 

30mV sensitivity. 

panel, knobs, mounting screws and nuts 

PRICE: £34.40 +VAT 

Calibration tapes are available for open -reel use and for cassette (specify which) Price £1.80 +VAT 

Single channel plug -in DolbyTM PROCESSOR BOARDS (92 x 87mm) with gold plated contacts are available with all 
components Price £6.50 +VAT 

Single channel board with selected fet Price £2.00 +VAT 

Gold plated edge connector Price £1.27 +VAT` 

Selected FET's 54p each +VAT, 96p +VAT for two, £1 .76 +VAT for four 

Please add VAT at 25% unless marked thus', when 8% applies 
We guarantee full after sales technical and servicing facilities on all our kits 

INTEGREX LTD. 

I [' 
Please sand SAE for complete lists and specifications 
Portwood Industrial Estate, Church Gresley, 
Burton -on- Trent, Staffs D E 1 1 9PT 
Tel. Swadlincote (0283 87) 5432. Telex 377106 
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INTEGREH 
S- 2020TA STEREO TUNER /AMPLIFIER KIT 

SOLID MAHOGANY CABINET 

A high -quality push- button 
FM Varicap Stereo Tuner combined 
with a 2OW r.m.s. per channel Stereo 
Amplifier. 
Brief Spec. Amplifier: Low field Toroidal transformer, Mag. input, Tape In /Out facility (for noise reduction unit, etc), 

THD less than 0.1c/0 at 20W into 8 ohms. All sockets, fuses, etc., are PC mounted for ease of assembly. Tuner 
section: uses Mullard LP1186 module requiring no RF alignment, ceramic IF, INTERSTATION MUTE, and 
phase -locked IC stereo decoder. LED tuning and stereo indicators. Tuning range 88- 104MHz. 30dB mono S/N @ 

1.8uV.THD typ. 0.4% 
PRICE: £48.95 +VAT 

NELSON -JONES STEREO FM TUNER KIT 
A very high performance tuner 
with dual gate MOSFET RF and 
Mixer front end, triple gang 
varicap tuning, and dual ceramic 
filter / dual IC IF amp. 

Brief Spec. Tuning range 88- 104MHz. 20dB mono 
quieting @ 0.754V. Image rejection - 70dB. IF 
rejection -85dB. THD typically 0.4% 
IC stabilized PSU and LED tuning indicators. Push -button 
tuning and AFC unit. Choice of either mono or stereo with 
a choice of stereo decoders. 

Compare this spec. with tuners costing twice the price 

Sens. 30dB S/N mono @ 1.811V 
THD typically 0.4% 
Tuning range 88- 104MHz 
LED sig. strength and stereo indicator 

Mono £26.31 +VAT 
With ICPL Décoder £30.58 +VAT 

With Portus -Haywood Decoder 
£32.81 +VAT 

STEREO MODULE TUNER KIT 
A low -cost Stereo Tuner based on the Mullard LP1186 RF 

module requiring no alignment. The IF comprises a ceramic 
filter and high -performance IC Variable INTERSTATION MUTE. 

PLL stereo decoder IC 

PRICE: Mono £25.55 +VAT 
Stereo £28.65+VAT 

S -2020A AMPLIFIER KIT 
Developed in our laboratories from the highly successful 

"TEXAN" design. PC mounting potentiometers, 
switches, sockets and fuses are used for ease of 

assembly and to minimize wiring 

Typ. Spec. 20 +20W r.m.s. into 8 -ohm load at less than 0.1% THD. Mag. PU input S/N 60dB. Radio input S/N 
72dB. Headphone output. Tape In /Out facility (for noise reduction unit, etc.). Toroidal mains transformer. 

PRICE: £30.94 +VAT 
ALL THE ABOVE KITS ARE SUPPLIED COMPLETE WITH ALL METALWORK, SOCKETS, FUSES, 
NUTS AND BOLTS, KNOBS, FRONT PANELS, SOLID MAHOGANY CABINETS AND 

COMPREHENSIVE INSTRUCTIONS 

BASIC NELSON -JONES TUNER KIT . £13.13 +VAT PHASE- LOCKED IC DECODER KIT . . . £4.47 +VAT 
BASIC MODULE TUNER KIT (Mono) . £13.25 +VAT PUSH -BUTTON UNIT £3.50 +VAT 
BASIC MODULE TUNER KIT (stereo). £15.25 +VAT 

PORTUS- HAYWOOD PHASE -LOCKED STEREO DECODER KIT £7.93 +VAT 

wW - 079 FOR FURTHER DETAILS 
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KINNIE COMPONENTS 
10, NELMES WAY, HORNCHURCH 
ESSEX RM11 20Z 
HORNCHURCH 45167 

CIRCUIT BOARD 
P.C.B. 1 / 16. 1 oz. COPPER 

FORMICA 
Dim. 8.4 x 7.7 in 3 pcs., 75p 
Dim. 9.4 x 8.1 in 3 pcs., 90p 
Dim. 10.1 x 7.9 in 3 pcs., £1.00 
Dim. 13.1 x 9.4 in 3 pcs., £1.20 
Dim. 17.0 x 9.0 in 2 pcs., £1.20 
Post & Packing 30p each pack. 

BARGAIN PACK 
10 pcs. 10.1 x 7.9 in. Plus free Y Ib etching 
Xtals £3.00 P.P. 55p. 

FIBRE GLASS P.C.B. 
Dim. 6 x 6 in. 35p each 
Dim. 12 x 6 in. 60p each 
Dim. 12 x 12 in. £1.00 each 
Equals less than 1p sq. in. 
Post & Packing 10p per sheet 

RESIST COATED P.C.B. FORMICA 
10.1 x 7.9 in. 55p ea. 
13.1 x 9.4 in 70p ea 

RESIST COATED P.C.B. FIBRE GLASS 
6 x 6 in. 50p ea. 
12 x 6 in. 90p ea. 
12 x 12 in. £1.50 ea. 
Post & Packing 1 Op per sheet. 

BLUE P.C.B. INK 
Etch resist use with any pen. Much cheaper 
than ready loaded pens. 
50c.c. 55p. P.P. 10p. 

FERRIC CHLORIDE ETCHING XTALS 
1 lb - 1 litre pack, 60p P.P. 25p. 
5 lb - 5 litre pack, £1.95 P.P. 55p. 

UNISELECTORS 
(New) 25 way. 12 Bank (Non bridging), 68 
ohms. £6.50 P P. 50p. 

MINIATURE UNISELECTOR 
(Ex. Equip.) 6 Bank (5 non bridging. 1 

bridging) 100 ohms 24 -30 V.D.C. £1.50 
P.P. 50p. 

1,000 TYPE KEY SWITCHES 
Single 2 x 2 c/o Locking. 50p. P.P. 10p 

' Bank of 4 -2 x 4 c/o each switch (one biased), 
£1.20 P.P 25p 

MULTICORE CABLE 
6 -core (6 colours) 14/0076 Screened P.V.C. 
30p per yard; 100 yards at £16.50 P.P. 2p 
a yard, 7 -core (7 colours) 7/22 mm. 
Screened P.V.C. 30p per yard; 100 yards 
£16.50 P.P. 2p per yard. 

RIBBON CABLE 
(8 colours); 10m. £1.65. P.P. 20p. 100m. 
8-core x 14/0.19mm. Bonded side by side 
£11.50 P P £1 

P.T.F.E. CONNECTING WIRE 
1 /20 Black or White 100 m Drum £2.50 
P.P. 30p. 

H.D. ALARM BELLS 
bin. Dome. 6 /8v, d.c. Heavy cast housing 
for exterior /interior use. £3.75 P.P. £1. 
Connecting wire (twin /twisted) 220yd. reel 
£3 P.P. 75p. 

MINIATURE METERS 
500 micro-amp (level stereo beacon, etc) 
scaled half back /half red. Size 1 x 1 in. 65p. 
P.P. 15p. 
PANEL METERS 2% in. x 17/8_ - 
T1 50µA T8 
T2 100µA T9 
T3 500µA T10 
14 1mA T11 
T5 10mA T12 
T6 50mA T13 
T7 100mA T14 
All at £3.75. P.P. 15p. 

500mA 
1Amp 
50v.a.c. 
300v.a.c. 
50/0/506A 
100 /0 /10001A 
500 /0 /500µA 

PANEL METERS 
41/2 ins. x 31/4 D3 200µA 
D1 504A D4 500µA 
D2 100uA All at £4.60. P.P. 15p. 

S.T.C. CRYSTAL FILTERS 
(10.7Mhz) 445 -LQU -901A (50 Khz 
spacing), £3. P.P. 20p. 
445 -LQU -901 B (25Khz spacing). £4. P.P. 
20p. 10.7Mhz Canned I.Fs. Size 1 x' /2 x '/2 

in. (with data) 65p. P.P. 10p. 

3 GANG TUNING CAPACITOR 
8.5 PF, to 320 P.F. 80p. P.P. 20p. 

V.H.F. /U.H.F. POWER TRANSISTORS 
(type BLY 38). 3 watt output at 100 -500 
Mhz. £2.25. P.P. 10p. 

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 
£4.60 each. P.P. 25p. 

PRINTED CIRCUIT KIT 
The no frills all value kit. Containing 4 pcs 8 x 
7 Formica laminate. 1 pce 6 x 6 Fibre glass 
laminate, 1 lb Etching Crystals, 50 c.c. 
Resist ink, with instructions. 
£2.30 P.P. 50p. 

HIGH CAPACITY ELECTROLYTICS 
250mfd/63 volt, 20p P.F. 8p. 
1,000mfd/ 100 volt, 70p P.P. 25p. 
2,200mfd /100 volt, 90p. P.P. 25p. 
4,700mfd/25 volt, 65p. P.P. 20p. 
6,800mfd /16 volt, 50p. P.P. 15p. 
10,000mfd/25 volt, 75p. P.P. 25p. 
25,000mfd /40 volt, £1.25. P.P. 30p. 
47,000mfd /40 volt, £2.00. P.P. 50p. 
100,000mfd /10 volt, £1.50. P.P. 50p. 
160,000mfd /10 volt, £2.00. P.P. 50p. 

OVERLOAD CUT -OUTS 
Panel mounting 800 MIA. 1.8 amp. 10 
amp 55p ea. 

TELEPHONE DIALS 
(New) £1 P.P 25p. 
EXTENSION TELEPHONES 
(Type 706). Various colours. 
£3.95 P.P. 75p. 

12V MINIATURE 
UNISELECTOR 
11 ways. 4 bank (3 non bridging, 1 homing), 
£2.50 P.P. 35p. 

SMITHS GEARED MOTORS 
250VA /C4 rpm, £1.50F P 25p. 

HIGH -SPEED MAGNETIC 
COUNTERS 
4 digit (non reset) 24v or 4-8v 
(state which) 
4 x 1 x 1 in. £1. P.P. 20p. 
5 digit (non reset) 24v 1.50. P.P. 20p. 
3 digit 12v (Rotary Reset) 21/4 x 11/4 x 1'/4 
£1.40. P.P. 15p. 
6 digit (Reset) 220v. a.c. £3.50. P.P. 25p. 

S -DECS AND T -DECS 
S -DEC £1.90 T -DEC £3.60 
U -DEC A £4.20 U -DEC B £6.90 
Post & Packing 25p. 

SIEMENS MINIATURE RELAYS 
6v.4 c/o 65p. 24v.2 c/o 50p. 

MINIATURE RELAYS 
(1% x 11/4 x'' /2) 24 v.4 c/o 35p. P.P 5p 

MAINS RELAY 240v.a.c. 
3 c/o 10 amp. contacts 80p. with base P P 

20p 

24v a.c. RELAY (PLUG IN) 
3 pole c/o 75p. P.P. 15p. 
2 -pole c/o 55p. P.P. 1 5p. 

S.C.R. 
5 amp. 400 P.I V. (T I C.106c) 30p. P P 

8p. 

MINIATURE "ELAPSED TIME" 
INDICATORS 
(0.5000 hours) 45 x 8mm 75p. P.P. 15p. 

BULK COMPONENTS OFFER 
Resistors /capacitors 600 new components 
£2.75. P.P. 36p. 
Trial order 100 pcs 75p. P.P. 20p. 

D.C. SUPPLY 
Input 240v. a.c. giving 171/2v d.c. at 1'/2 
amp (unsmoothed) 21/4 x 21/2 x 214 in 
£2.25. P.P. 45p. 

ADVANCE TRANSFORMERS 
"VOLSTAT" 
Input 240v. a.c. C.V.50. 38v. at 1 amp; 
25v. at 100 /m /a; 75v. at 200 m/a £3. 
P.P. 65p. 
C.V. 75.25v. at 21/2 amp. £3.25. P.P. 75p. 
C.V. 100.50v. at 2 amp; 50v. at 100 m /a 
£4. P.P. 75p. 
C.V. 250.25v. at 8 amp; 75v. at '/2 amp. 
£6.50. P.P. £1.50. 
C.V. 500.45v. at 3 amp; 35v at 2 amp. £12. 
P.P. £1.75. 

H.T. TRANSFORMERS. Prim. 110/240v. 
Sec. 400v. 100 m/a £3. P.P. 65p. 
L.T. TRANSFORMER. Prim. 240v. Sec. 
27 -0 -27 at 800 m/a 7.5 amp. £2.25. P.P. 
50p. 
L.T. TRANSFORMER. Prim. 110/240v. 
Sec. 50v. at 10 amp. £10. P.P. £1.50. 
L.T. TRANSFORMER. Prim. 240v. Sec. 18v. 
at 1.5 amp. & 12v. at 1 amp. £2.25. P.P. 
50p. 
L.T. TRANSFORMER. Prim. 240v. Sec. 18v. 
1 amp. £1. P.P. 30p. 
L.T. TRANSFORMER. Prim. 240v. Sec. 12v 
at 1 amp. 80p. P.P. 25p. 
L.T. TRANSFORMER. Prim. 110/240v. 
Sec. 23/24/25v. at 10 amps £7. P.P. £1. 
L.T. TRANSFORMER. Prim. 1 10/240v. 

TRANSFORMERS 

Sec. 20/21/22v. at 8 amp. £6. P.P. £1. 
L.T. TRANSFORMER. Prim. 110/240v. 
Sec. 0/24/40v. at 11/2. amp. (Shrouded). 
£1.95. P.P. 50p. 
L.T. TRANSFORMER. Prim. 200/250v. 
Sec. 20/40/60v. at 2 amp. (Shrouded). £3. 
P.P. 70p. 
L.T. TRANSFORMER. (H.D.) Prim. 
200/250v. Sec. 18v. at 27 amp; 40vat 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. 20v. 
at 2.5 amp. £2. P.P. 50p. 
L.T. TRANSFORMER ( "C" CORE). 

200/240v. Secs. 1- 3 -8 -9c. 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. 

L.T. TRANSFORMERS ( "C" CORE) 
110/240v. Secs. 1 -3 -9v. 10 amp. 35v. 1 

amp; 50v. 750 M /A. £6.50. P.P. £1.50. 

MAIL ORDER ONLY. PERSONAL CALLERS BY APPOINTMENT 
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RETURN OF POST MAIL ORDER SERVICE 
BSR HI -FI AUTOCHANGER 
STEREO AND MONO 
Plays 12 ". 10" or 7" records. Auto or 
Manual. A high quality unit backed by I' 
BSR reliability with 12 months 
guarantee. A.G. 200/ 250V. 
Size 1 r bun , 3 speeds. 
Above motor board 3 %in. 
Below motor board 21/2in.` "- 
with STEREO and MONO £10.95 Post 75p CARTRIDGE 

PORTABLE PLAYER CABINET 
Modern design. Reame covered, 
Vynair front grille. Chrome fittings 
Size 17 x 15 x 8in, approx. £5.25 Post 75p 
Motor board cut for BSR or Garrard deck 

COMPLETE STEREO SYSTEM 
Two full size loudspeakers 13% x 10 x 31/4in. Player unit 
dips to loudspeakers making it extremely Compact, overall 
size only 13% x 10 s 81/2in.. 3 watts per channel, plays all 
records 33 r.p. m., 45 r. p.m. Separate volume and tone 

controls 
240V a.c. 

Mains. 

FEW ONLY 

Bargain Price 

Attractive £25 
Teak finish t carriage 

SPECIAL OFFER! 
SMITH'S CLOCKWORK 15 AMP 
TIME SWITCH 
0 -60 MINUTES £2.50 Post 35p 
Single pole two -way. Surface mounting 
with fixing screws. Will replace existing 
wall switch to give light for return home, 
garage. automatic anti -burglar lights, etc _ 

Variable knob. Turn on of off at full or 
intermediate settings. Brand new and 
fully guaranteed. 

TEAKWOOD LOUDSPEAKER GRILLES will easily fn to 
baffle board. Size 18% x 10' /ein -75p. 101/2 x 7Vam -45p. 

WEYRAD P50 - TRANSISTOR COILS 
RA2W Ferrite Aerial 85p 
I.F. P50 /2CC 470 kc /s 40p 
3rd I.F. P50 /3CC 40p 
Spares Cores 3p 
P50 /1AC 60p 

Driver Irans LFDT4 65p 
Printed Circuit, PCA1 65p 
J.B. Tuning Gang £1.20 
OPT1 65p 

Ferrite Rod 8 x Vein.. 20p. 6 x 5/ 16in., 20p. 3 x i/ in 10p 

VOLUME 
CONTROLS 

5k17 to 2Mtl LOG or LIN. 
L/S 25p. D.P 40p. STEREO 
L/S 55p. D P 75p. Edge 5K. 
S P Transistor 30p. 

80 Ohm Coax 8p yd. 
BRITISH AERIALITE 
AERAXIAL -AIR SPACED 
40 yd. £3; 60 yd. £4.50 rf 
FRINGE LOW LOSS 15p 
Ideal 625 and colour yd. 

ELAC HI -FI SPEAKER 
8in. or 10 x 6in. 
Dual cone plasticised roll surround. Large 
ceramic magnet. 50- 16,000 c /s. Bass 
resonance 55 c /s. 6 ohm impedance, 
10 watts. music power. 

£4.35 Post 35p 

E.M.I. 131/2 x 8in. 
SPEAKER SALE! Bass Woofer, 
With tweeter and 20 watts, crossover 10 watt g or 5 ohm 
State 3 or 8 ohm. 
As illustrated £6.60 £5.25 Post 35p Post 45 

With flared tweeter cone and ceramic 
magnet 10 watt, 
Bass res 45 -60 c /s. 
Flux 10.000 gauss. 
8 ohm 40 to 11,000 cis 

£3.45 
Post 35p 

Bookshelf Cabinet 
Teak finish 16 a 10 n 9in. For EMI 13 a 8 
speakers. 

£6.95 
Post /bp 

THE "INSTANT-- BULK TAPE ERASER 
AND HEAD DEMAGNETISER. Suitable for 
cassettes. and all sizes of tape reels. A.C. 
mains 200/250V. Leaflet S.A.E. £4.35 Will also demagnetise small Post 30p 
tools 

BLANK ALUMINIUM CH.aoo..i. u x 4-7Op; 8 o 6-90p; 
10 a i E1.15; 12 x 8-£1.35; 14 x 9-E1.50; 16x6-£1.45; 
16 x 10-E1.70. 
ALUMINIUM PANELS. 6 x 4-17p; 8 x 6-24p; 14 a 

3-25p; 10 a 7-35p; 12 x 8-43p; 12 x 5-30p; 16 x 

6--43p; 14 x 9-52p; 12 a 12-68p; 16 x 10-75p. 

ELAC 9 x 5in HI -FI SPEAKER TYPE 
59RM 

This famous unit now available. 10 watts, 8 ohm. 

£3.45 P5P 

RCS LOW VOLTAGE 
STABILISED POWER PACK KITS 
All parts and instructions with Zener diode, printed £2.95 circuit rectifiers and double wound mains 
transformer. Input 200/240V a.c. Output Post 45p 

voltages available. 6 or 7.5 or 9 or 12V d.c. at 
100mA or less. Size 3 x 21/2 a 11/2 in Please state voltage required. 

RCS POWER PACK KIT £3.35 Pos 
12 VOLT, 750mA. Complete with printed 30p 

!circuit board and assembly instructions. 
12 VOLT 300mA KIT. £3,15. 9 VOLT 1 AMP KIT E3.35. 

R.C.S. GENERAL PURPOSE TRANSISTOR 
PRE- AMPLIFIER - BRITISH MADE 

Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with Battery 
9 -12V or H.T. line 200 -300V d.c. operation. Size: 11/4 x 11/4 x 

thin. Response 25 c/s to 25 kc /s. 26 dB gain. 
For use with valve or transistor equipment £1.45 POp Full instructions supplied. Details S.A. E 

ELECTRO MAGNETIC 
PENDULUM MECHANISM 

1.5V d c. operation over 300 hours continuous on SP2 
battery. fully adjustable swing and speed. Ideal displays, 
teaching electro magnetism or for AG Post 
metronome, strobe, etc. e5 p 3pp 

R.C.S. "MINOR" 10 watt AMPLIFIER KIT 
his kit is suitable for record players, guitars, tape playback. 

electronic instruments or small P.A. systems. Two versions 
voidable' Mono. £12.50; Stereo, £20. Post 45p. Specification 
OW per channel; input 100mV; size 912 x 3 x 2m. approx. 

S.A.E. details, Full instructions supplied. 

MAINS TRANSFORMERS 
ALL POST 

50p 

250- 0 -250V 70mA, 6.5V, 2A £2.90 
250 -0 -250 80mA. 6.3V 3.5A, 6.3V 1A or 5V 2A £4.60 
350-0-350 80mA. 6.3V 3.5A, 6.3V 1A or 5V 2A . £5.80 
300- 0 -300V 120mA, 6.3V 4A C.T.; 6.3V 2A .... £7.00 
MIDGET 220V 45mA, 6.3V 2A E1.25 
HEATED TRANS. 6.3V 1/2 amp El; 3 amp E1.40 
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs at 2 

amp. 1 4. 5, 6. 8, 9. 10, 12, 15, 18, 25 and 30V £4.60. 
1 amp. 6, 8, 10, 12, 16, 18, 20. 24, 30, 36, 40, 46. 60 
£4.60. 2 amp. 6, 8, 10, 12, 16, 18. 20, 24, 30. 36, 40, 
48, 60 £7.00. 3 amp. 6, 8, 10. 12, 16, 18. 20, 24, 30. 
36, 40. 46, 60 £8.70. 5 amp, 6, 8, 10, 12, 16, 18, 20. 
24, 30. 36. 40, 48, 60 £11.25. 6.06V 500mA £1, 9V 1 

amp. £1, 12V 300mA. £1, 12V 500mA, £1, 12V 750mA, 
£1, 10V, 30V, 40V, 2 amp., £2.75, 20V, 3 amp E2.45, 
40V, 2 amp., E2.95, 22- 0 -22V, 4 amp. d.c., E3.45, 16V. 
'/, amp. £1, 16V, 2 amp., £2.20, O. 5. 8. 10, 16V, 1/2 

amp., £1.95, 20V '/: amp , £1.75, 20V, 1 amp., £2.20. 
AUTO TRANSFORMERS, 115V to 230V or 230V to 11 5V 
150W £5; 250W £6; 400W £7; 500W £8. 
FULL WAVE BRIDGE CHARGER RECTIFIERS 
6 or 12V outputs, 11/2 amp 40p; 2 amp 55p; 4 amp 85p. 
CHARGER TRANSFORMERS I V, amp £2.75; 4 amp E4.60. 

GOODMANS 61/2in. 
HI -FI LOUDSPEAKERS 
4 ohm or 8 ohm, 10W. Large ceramic magnet 
Special Cambric cone surround Twin cone 
Frequency response, 30- 15,000 c's 4.60 HI -FI Enclosure Systems, etc. £ L 

NEW ELECTROLYTIC CONDENSERS 

2/3509 20p 250/25V 20p 50 +50/3009 50p 
4/3509 20p 500/256 25p 900/358V 95p 
8/3509 28p 100 +100 /2756 65p 32 +32/2509 20p 
16/350V 35p 150 +200 /275V 70p 32 +32/4509 80p 
32/5006 60p 8 +8/3506 50P 350 +50 /325V 65p 
25/25V 15p 8 +16/3508 50p 100 +50 +50 /3500 85p 
50 /50V 15p 16 +16/3508 60p 32 +32 +32/3508 659 
100/25V I5p 32 +32/3509 60p 4700/636 95p 

LOW VOLTAGE ELECTROLYTICS 
1, 2. 4. r. 8. 16. 25. 30. 50, 100, 200mF 15V 10p. 
500mF t 2V 15p; 25V 20p; 50V 30p. 
1000mF 12V 17p; 25V 35p; 50V 47p; 100V 70p. 
2000mF 6V 25p; 25V 42p; 50V 57p. 
2500mF 50V 62p; 3000mF 25V 47p; 50V 85p. 
5000mF 6V 25p; 12V 42p; 25V 75p; 35V 85p; 50V 95p. 

TRIMMERS 10pF, 30pF, 50pF, 5p. 100pF, 150pF, 15p. 
CERAMIC. 1pF to 0.01 mF. 5p. Silver Mica 2 to 5000pF, 5p. 
PAPER 350V -0. 1 7p; 0 5 13p; I mF 150V 15p; 2mF 150V 
15p; 500V -0.001 to 0.05 5p; 0 1 10p; 0.25 13p; 0.47 25p. 
MICRO SWITCH SINGLE POLE CHANGEOVER 20p. 
SUB -MIN MICRO SWITCH, 25p. Single pole change over 
TWIN GANG, "0 -0" 206pF + 1 76pF £1.20; 500pF standard 
75p; 365 + 365 + 25 + 25pF, Slow motion drive 50p. 
t 20pF TWIN GANG, 50p; 365pF TWIN GANG, 50p. 
NEON PANEL INDICATORS 250V AC /DC. Amber or red, 30p. 
RESISTORS. %W. 1/2W. 1W 20% 2p; 2W, 10p; 100 to 10M 
HIGH STABILITY. 'hW 2% 10 ohms to 6 meg.. 12p. 
Ditto 5% Preferred values 10 ohms to 10 meg., Sp. 
WIRE -WOUND RESISTORS 5 watt. 10 watt, 15 watt, 10 
ohms to 100K 12p each. 
TAPE OSCILLATOR COIL Valve type 35p. 

RADIO COMPONENT SPECIALISTS 
Radio Books and Components Lists 10p. (Minimum posting charge 30p) All prices include VAT 
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NEW MODEL BAKER LOUDSPEAKER, 121N. 60 WATT 
GROUP 50/12, 8 OR 15 OHM HIGH POWEH£14.50j 
FULL RANGE PROFESSIONAL QUALITY. 
30- 16,000 CPS MASSIVE CERAMIC MAGNET. post SOp 
ALUMINIUM DOME CENTRE 

BAKER MAJOR 12" £11.50 
30- 14,500 c /s. 12in, double cone, 
woofer and tweeter cone together 

., ` with a BAKER ceramic magnet 
assembly having a flux dehsity of 
14,000 gauss and a total flux of 
145,000 Maxwells. Bass resonance 

- 40 c /s, Rated 25W. NOTE: 3 or 8 or 
15 ohms must be stated. 

Module kit, 30- 17,000 c/s with 
tweeter, crossover, baffle and 
instructions. £14.50 

Post 60p each 
it. '. :- Please state 3 or 8 or 15 ohms, 

BAKER "BIG-SOUND" SPEAKERS. Post 50p each. 

'Group 25' 'Group 35' Group 
1 tin o 1 2m 

50/15' 
30W £8.95 40W£10.5O 15m. 

3 ar 8' 15 ohm 3 or 8 or 15 ohm 
759_9£19.50 
8 or 15 ohm 

TEAK VENEERED HI -FI SPEAKERS AND CABINETS 
For 12ín. or 10in. speaker 20x13x121n. £12.50 Post 95p 
For 13x8m. or Bin. speaker 16x10x7in. £6.95 Post 75p 
For 8x5in. speaker l BnBoBm. E5.80 Post -5-0p 
LOUDSPEAKER CABINET WADDING 18in. wide 20p h. 

.C.S. 100 watt 
VALVE 
AMPLIFIER 
CHASSIS 
Four inputs. Four way mixing, master volume. treble and bass 
controls. Suits all speakers. This professional quality amplifier 
chassis is suitable for all groups, disco, P.A., where high quality 
power is required. 5 speaker outputs. A/C mains operated. Slave 
output. Produced by demand for a quality valve amplifier. 
Send for leaflet Price £85 cary. £2.50 

SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
Horn Tweeters 2-15kc's. 10W B ohm or 15 ohm £3.60 
De Luxe Horn Tweeters 2-1 8kc/s, 15W, 15 ohm, E4.50. 
CROSSOVERS. TWO -WAY 3000 c/s 3 or 8 or 15 ohm 
E1.90. 3 -way 950 cps /3000 cps, £2.20. 
LOUDSPEAKERS P.M. 3 OHMS. 7x4m. £1.50; 61/2in., 
£1.80; 8x5in £1.90; 8in . E2.20. 
SPECIAL OFFER: 8O ohm 2' /.m., 21/4in 35 ohm. tin. , 3m., 
25 ohm. 2'/ in. dia . 3in. dia., 5in. dia . 8 ohm, 21/2in. 3in., 
31/2in., 15 ohm. 31/4in dia, 6x4m , 7x4m., Bx5in 
3 ohm 21/2in.. 2 %m. 3/2in., Sin dia, E1.25 each. 
PHILIPS LOUDSPEAKER. 8in 4 ohms, 4 watts, ceramic 
magnet- £1.75. 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS 
8in. diameter 4W £2.50. t0in. diameter 5W E2.95; 
12in. diameter 6W E3.50. 3/8/15 ohms please state. 
VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50 1. 40p. 
Mike trans mu metal 100 1 £1.25. 

Loudspeaker Volume Control 15 ohms 10W with one inch long 
threaded bush for wood panel mounting. 'Ain. spindle. 66p 

BAKER 100 WATT 
ALL PURPOSE 
AMPLIFIER 
All purpose transistorised. 
Ideal for Groups, Disco and P.A. 
4 inputs speech and music. 4 way 
mixing Output 8/15 ohm. a.c Mains. 
Separate treble and bass controls £59 Carr 

Guaranteed. Details S.A.E. F t 00 each 

NEW MODEL MAJOR -50 watt, 4 input, 2 vol £49.95 Treble and bass. Ideal disco amplifier. 

100 WATT DISCO AMPLIFIER Chassis £55 volume, treble. bass controls. 500 M V input. 
Four loudspeaker outputs 4 to 16 ohm. 

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER 
Add musical highlights and sound effects to recordings 
Will mix Microphone. records, tape and tuner 
with separate contro s into single output 9V. £5.20 
TWO STEREO CHANNEL VERSION £6.85 
BARGAIN 3 WATT AMPLIFIER. 4 transistor 
Push -Pull Ready Built, with volume. Treble £4.50 
and bass controls 18 volt d c Mains Power Pack E3.45 

COAXIAL PLUG 10p, PANEL SOCKETS 10p. LINE 18p. 
OUTLET BOXES, SURFACE 40p. FLUSH 60p. TWIN 85p 
BALANCED TWIN RIBBON FEEDER 300 ohms. 7p yd. 
JACK SOCKET Std. open- circuit 20p, closed circuit 25p; 
Chrome Lead- Socket 45p. 
Phono Plugs 8p. Phono Socket 8p. 
JACK PLUGS Std. Chrome 30p; 3.5mm Chrome 15p. DIN 
SOCKETS Chassis 3 -pin 10p. 5 -pin 10p. DIN SOCKETS 
lead 3 -pin 25p; 5 -pin 25p. DIN PLUGS 3 -pin 25p; 5 -pin 
25p. VALVE HOLDERS, 10p; CERAMICS 10p; CANS 10p. 

R.C.S. SOUND TO LIGHT KIT 
Kit of parts to build a 3 channel sound to light unit 
1,000 watts per channel. £12.50. Post 35p. 
'Easy to build. Full instructions supplied, cabinet E3. 
As featured in December Practical Wireless 

TAPE MOTOR £2 
E.M.I. TAPE MOTORS. 240V a c 1,200 
r p m. 4 pole 185mA Spindle 0 187x0 75m 
Size 31/4 x 2m/ x 21/4in E2, Post 40p 
120V Model, £1 

WHITEHORSE ROAD, CROYDON 
Open 9 -6. Wed. 9 -1. Sat. 9 -5 (Closed for lunch 1.15-2.301 

j'Ne accept Access or Barclaycard. Tel. BI -684 1665 
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co WEST HYDE 

UI' 

rernov.li 
black, st 

PSU ! noun IiIIg system available .. 

,.t 307. Bk 302 303, Bk 304 305 

Instrument cases 
( j ! ! ! ! ! . ! ! ! ] ] ! Ai: ie V,!dl6.,vvb! . Deerb 

PRICES 1 oil Inc P & P but not VAT 
MOD'3 (including chassis, l C 4 5 10x G 5" 7.10 
301 7x3 . 4.75 0 9 3s 65" 7.10 
302 7x4',xs', 5.10 E 9 7x 65" 7.85 
303 7.6 x5. 6.50 F 9 10x Ii 5" 9.25 
304 11x3 .'I 5.85 'u 13 3x 6.5" 7.85 
:305 11x4':.5 6.90 rr 13 7x 65" 9.25 
J06 11x6 xs , 8.25 I 13 10x 6.5" 10.45 

CONTIL TEXTURED J 18 3x 65" 9.25 
755 7x5.5" 6.95 L Iö 7. 6.5" 15.75 

867 8x7.6" 8,25 L tö lUx G.5" 15.75 

975 9.5x7" 8.25 M 45 3x13" 5.80 , .,Il,dzl, ! 127] 12.7x7" 9.50 N 
45 7x13' 7.85 

1277 unpainted 7.05 0 4.5 10x13" 10.45 
16127 16.7x12" 13.10 

P 9 3x13" 7.85 

191010 19,1000" 17.95 O 9 713" 10.45 
H 9 10,13- 12.75 

ELF CASES Grey Gne. chassis) 
S 

13 
3x .4 303" 

105 Elf 6.4x4' 2.40 
Bare Elf loess rt, ch. poll 1.95 U 13 10.13" 15.75 
Grant Elf 8.5':.x5" 3.60 V 18 303" 12,75 
Long Elf 9.4x3" 2.90 W l8 7x13" 15.75 
JumboElf 10',x5r,x5,4' 4.80 X 18 10x13" 18.50 

Mod 2 o Wuodg,a or Black 
MOD2 CASES finish in lies A L & N 

I'nciud,ngchassnl Prices , for ea a urea: up on 
A 4.5x 3x 6.5" 5.00 Mod 2' ...g Mod 2A Woodg,.,,,, 
B 45x 7x 6.5" 5.80 of Black ír580 as Mod 2B 

CONTIL' al 
wii 
Al 161 uni, 

panels normally 
'Ir t,' 1 277 sir, 
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WEST HYDE DD 

AMP'? 
MOd -2 cases over 24 sizes Front and back panels grey PVC Aluminium 
chassis included Packed flat Outer casing blue PVC steel o, up to size L 
also available In wood -grans and black (Pr ice as for next price higher le A 
Black u B P, ice) 

CONTIL 

ELF 

These tough little cases add very little to the cost o a lob Front panel 
al u n :,i,m u,th protect.V,: C'lar Elf cases Jlo a 

v 

,hlable in 4 sit,, ,III (10(1911 

moulded in grey glass polyester, all panels, feet and chassis Intl (1d,d 

si 5 of 1 and 25 off with d.,.. ._,'ii, up to 25 a1100 of Prices Include P &P and are lesslO ",,f collected I '' rThree price breaks on cases,)!! 

BUY A CASE FROM A SMALL RANGE, YOU GET A CASE -BUY A CASE FROM A BIG RANGE, YOU GET A SOLUTION 

Instrument cases 

A prestige anodised case, black PVC steel top and bottom which can be 
supplied touvred al no ext. cost Free standing Or rack mounting, available 
In rack or half -width assembled in special polystyrene pack for safe postage. 

MINOS *soy 
Smart miniature ARS cases in tough rigid high gloss black Front panels 
either all or PVC steel Built-1n slots for PC cards, divide!; el,. Chas.is Or 

PC boards can be supported on 'P' clips from internal pillars 

THE INSTRUMENT 

ri rUA S, MARK li SAMOS . lb[S fU6 ,. 103 
HC222 ( 1.100 1100,5011 01: II, 1.17 
BCJt2 ' .. 16 50 100.150.50n1,! 1.31 
BC321 il l,... 1525 :,4 145x 50x /boor 1.47 

S5 125x100. /5n 1.68 
N 'err' ,i i,,, Lirvu,,', odd 'S6 125,150x Pa r 1.97 

SI 125.100x 7boun 2.19 

0,55 HEAVY DUTY CASE 
0.70 ö, öx5' 
0.36'fOx10.7' 
0.41 17,10x7" 

MINOS 
M2 65x100.50,nln 
M3 100x130x50nro 
M2 Bare 
M3 Bare 

13.50 
14.00 
15.00 

OVER 250 DIFFERENT 
CASES IN STOCK -SIZE RANGE 

OVER 5000:1 IN VOLUME 

Send for catalo.ue 

WEST HYDE 
DEVELOPMENTS LIMITED 

Rydleld Bret.. Northwood Hills. Northwood. Middx 646 INN 
Telephone: Northwood 24941126732/27051 

Telex: 923231 Wett Hyde Nthwd. 

WW - 086 FOR FURTHER DETAILS 

SAMOS 
Miniatili' insnvmi'in cases bici' and white PVC steel Assemble Is th,' 
lower hall, clip'ii, feet, 2 screws allow the cover to hinge off cases, 2 moly 
10 fis, PC feet are available to hold up to 4 PC boards horizontally on case 

Available in 
, 

3 sires Heavily constructed it inlr'c steel, welded corners 
w,lh heavy hinges. 2 screw Irxmgs and loans around the door In the base 
is a gland plate meth gasket and a chassis with screws provided 

CASE SPECIALISTS 

TAUT SUSPENSION 

l 

Ì .. 

MULTIMETERS 
Made in USSR 

U43121 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 /o 

D C.; 1.5°k A.C. i..11 .50. 
U4313: 40 ranges O.O6mA - 1.5A 
D.C.; 0.6 -1.5A A.C.; 1,5 -600v 
A.C. / D.C.' 0,06 -60k0 ; Mirror scale. 
Sensitivity 20k0 /v D.C.; 21(0 /v 
A.C. Accuracy 1.5% D,C 2,5% A.C. 
114.90. 
U431 5: 43 ranges 0.05mA -2.5A 
D,C.; 0.5mA -2.5A A,C.; 1 -1000v 
D.C. /A.C.; 0.3-500k0 ; Sensitivity 
20k0 v D.C., 2k0 Iv A.C. Accuracy 
2.5% D.C., 4% A.C. £1 1 .25. 

U4324: 33 ranges 0,06mA - 3A 
D.C., 0.3mA - 3A A,C 0.6 -1200v 
D.C., 3 -900v A.C., 0.5 -500k0 ; 

Sensitivity 20,0000 Iv D.C., 
40000 /v A.C. Accuracy 2.5% D.C., 

A.C. Re- chargeable cadmium cell 
operation. £10.85. 

+1i 

i 41 

C ' .` 
- -- ` 

OSCILLOSCOPE CI -5 
Made in USSR 

Extremely simple and easy to use single beam 
oscilloscope. Well proved design based on standard 
octal valves makes servicing and maintenance 
straightforward and inexpensive. Because of its 
bandwidth of 10 MHz the instrument is suitable for 
general electronic applications and educational' 
purposes where a sophisticated instrument would be 
both too expensive and delicate. 3 -in. tube giving a 50 
It 50mm clear display. Amplitude and time base 
calibrations. Sensitivity 30mm /v max. Triggered and 
free- running time base, suitable for displaying pulses 
from 0.1 u sec. to 3 m sec. A.C. mains operation. 

Price £55.00 ex. works 
Packing and carriage (U.K. only £2.50)' 

er 

< 
EDUCATIONAL METERS 

Made in USSR 
A range of small portable free -standing meters suitable 
for experiments and demonstration work. Moving coil 
movements with centre-pole pieces. 69mm long open 
scale. Basic calibration accuracy 4 %. The following 
ranges are available: 1, 2, 5. 10 Amps D.C.; 6, 15, 30 
Volts D.C. Overall dimensions: 80 x 100 x 48mm. 

Price £1.90 sx. works 
Packing and postage £0.20 per meter 

LINEAR I.C. AMPLIFIERS 
TAA263 - 3 stage low level amplifier. 
Bandwidth DC to 600kHZ. Supply 
voltage 6 -8V. Output power 10mW. To 
72 4-lead £0.65. 
TAA293 - Med. freq. amplifier up to 
600kHZ. Supply voltage 6V. Output 

11omW into 150(1 TO 74 10 -lead case 
E0.65. 

TAA320 - Most stage tolloweb by a 
bi -polar transistor. Gate -to- source voltage 
9 -14V. Power dissipation 200mW. Drain 
current 1 7a A, TO 18 3 -lead £0.60. 

DIGITAL 7400 SERIES I.C. 
Made in USSR 

7400 E0.14 7440 £0.14 
7401 £0.14 7450 £0.14 
7410 £0.14 7453 £0.14 
7420 £0.14 7455 £0.14 
7422 £0.20 7460 E0.14 
7430 £0.14 7472 E0.30 

7474 £0.25 

TEXAS BC517 
Silicon Darlington pair in three -lead plastic 
case. Average current gain 30,000. Max Vcbo 
40V: Max I c= 400mÁ. Max I co= 10 nA 

£0.80 

SPECIAL TELEVISION 
BARGAINS 

FIRST GRADE TRANSISTORS 
R20088 £0.95 
R201013 E1.55 
BU126 £1.55 
BU 1 33 E1.55 
BU208 £2.00 

Have you already got our illustrated 1975 catalogue/ price 
list of valves, semiconductors, test equipment and 
components? tf not, please send E0.20 for your copy 

now. 
Po y py now. 

. 

Prices are exclusive of VAT and unless stated otherwise, 
packing and postage. When remitting cash with order 
please add El 00 per m 

for 
or E in f for other 

items, as well as VAT (25% for valves, semiconductors and 
linear I.Cs and 8% for other equipment). 

Z& I A E R O SERVICES LTD. Retail Branch: 
Head Office: 44A WESTBOURNE GROVE, LONDON W2 5SF ont Court 8 

London W 1. . Tel: 580 84400 3 Tel.: 727 5641 Telex: 261306 
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R VALVE MAIL ORDER CO. 
16a Wellfield Rd., London, SW 16 2ßS 
Tel: 01 -677 2424 Telex: 946 708. 

VALVES ECH42 0.85 
EZ80 0.30 
EZ81 0.31 

PEN45DD 
0.75 

LCLi:.I 110 
UF4I 0.15 

AZ31 0.60 ECH81 on EZ90 0.45 PFL200 0.70 UF89 0.50 
AZ41 oJ0 ECH83 0.50 GY501 0901 PL36 0.83 UL41 0.85 
CBL31 1.40 ECH84 0.50 GZ30 0.65 PL38 1.25 UL84 0.50 CL33 1.50 ECL80 0.80 GZ32 0.65 PL81 0.55 UY41 0.55 
CY31 0.60 ECL82 0.42 GZ34 0.75 PL82 0.50 UY85 0.45 DAF9I 0.40 ECL86 0.55 H63 0.90 PL83 0.50 VP4B 1.25 DAF46 0.60 ECLL800 HL4IDD PL84 0.50 VR75i30 
DCC901.35 3.50 0.70 PL500 0.85 0.55 
DF91 0.40 EF37A 1.20 HN3091.50 PL504 0.85 VR105 30 
DF96 060 EF39 1.25 KT61 3.40 PL508 0.90 0.40 DK91 0.50 EF4I 0.75 KT66 3.40 PL509 1.55 V12150, 30 DK92 1.00 EF55 1.50 KT81 PL801 1.00 0.45 
DK96 0.75 EFRO 0.35 1,30 PL802 2.00 Y63 1.25 
DL92 050 EF85 0.45 KTKB 3.0 PY32 0.63 1125 050 
DL94 0.48 EF86 0.50 KTW61 1.801 PY33 0.63 ISO 0.40 
DL96 055 EF89 0.35 KTW62 1.001 PY81 800 1T4 0.40 
DM70 0.70 EF9I 040 N78 500 0.50 354 0.50 
DY86r70.45 EF92 0.50 0A2 0.451 PY82 0.45 3V4 085 
DY802 0.47 EF98 0.80 082 0.45 0083 0.50 5R4GY 1.00 
EABC80 EF183 0.40 0Z4 0.55 PY5(q 1.10 5U4G 0.55 

0.38 F.F184 040 P('86 0.65 PY801 0.55 5V4G 0.60 EAF4' 0.70 EH90 0.60 PC88 0.65 SP41 3.00 5Y3GT 0.65 FAF80I EL33 3.00 PC9W 0.55 SP6I 0.85 5Z4G 0.65 
0.75 0134 0.70 PCCR4 045 T41 1.00 6.30L2 0.90 

EBC33 1.00 EL37 2.50 PCC89 0.55 L25 1.00 6AL5 0.30 
EBC41 0.75 EL41 0.90 PCC 1890.65 U26 0.85 6AQ5 0.50 
EBC81 0.40 EL42 1.86 
1:BF80 0.40 EL84 0.35 

PCF80 0.40 
PCF86 0.65 

U191 0.75 
U404 075 

6AS7G 1.00 
6AT6 0.60 

EBF83 0.40 EL91 2.00 PC118010.80 U801 1.18 6AU6 0.40 
EBF89 0.32 EL95 0.60' PCF8020.55 UABC80 6AV6 050 
EBL31 2.00 EL360 1.60 PCF8050.90 0.40 6BA6 0.38 
ECC40 1.00 
ECC81 045 
ECC82 038 

EA180 0.55 
EMRI 0.60 

.FY51 

PCF8060.80 
PCF8081.00 
PCL82 0.45 

1141,42 175 61306 0.45 
UBC41 0.60 6BH6 0.75 
U'BF80 0.50 6816 0.75 

ECC83 0.38 0.45 PCL83 0.70 UBF89 0.50 68Q7A 0.55 
ECC85 045 
ECC88 0.50 
ECF80 045 

Ng, 050 
EZ40 0.60 

PCL84 050 
PCL85 0.60 
PCL86 0.50 

UCC85 0.50 68127 1.20 
UCH42 0.80 6BW6 1.00 
UCH8I 0.50 613W'7 1.00 ECF82 045 fi241 075 PI)500 1.50 UCL82 0.40 6C4 0.40 

TRANSISTORS & ICs 
AA [19 
AAZ13 
AAZ I5 
AC107 
ACI26 
-\C 127 
AC 128 
ACI76 
AC 187 
AC 188 
ACY2I 
ACY39 
AD140 
AD149 
AD 161 
AD 162 
:\F115 
AF116 
AFI17 
A 18 
AF239 
ASY27 
ASV 28 
BA 102 
HAIIS 
BC 107 
BC 108 
HC 109 
BC 113 
13C117 
IiC 143 
BC 147 
BC 148 
HC 169C 
HCI82 
BC 182L 
BC184L 
BCY32 
BCY33 
BC Y34 
BCY70 
BCY71 
RC Y 72 
IICZ I I 

11D12 
BD1'4 
HD131 
BD 132 
BFIIS 
131,167 
BF173 

0.7 11F179 0.33 f 0C42 0.40 
0.12 BF 180 0.36 0C44 0.20 
0.10 BF181 035 0C45 0.20 
0.51 BE 194 010 0071 0.25 
0.25 13E195 0.13 0072 0.20 
025 0F197 0.15 0076 0.30 
0.15 BF200 032 0077 0.54 
025 13FS6I 0.25 OCBI 0.29 
021 BFS48 0.25 OCBID 0.28 
0.20 BFWIO 0.61 008 1 Z 0.45 0.35 BFX29 0.28 0013 0.80 
0.78 BF X88 0.24 OC 140 0.14 
0.50 BFY50 0.21 OC 170 0.30 
0.50 B F Y S I 0.20 OC 171 130 
0.44 BFy'52 0.20 00200 075 
044 8R jag 0.40 0C201 1.50 
125 NY 100 0.27 0C202 1.50 an BY126 0.14 0C203 0.75 
0.24 6Y127 0.12 OC'P71 1.20 
0.48 BZX61 sent, ORPI2 0.60 
0.44 0.20 ORP60 055 
0.33 BZY88 ,enes T1C44 0.29 
02$ 0.10 TIC226D 1.50 
0.25 CRS I 05 0.35 : 

TIL209 0.20 
010 CRSI 40 0.50 . 

ZTX107 0.12 
0.14 CRS3 05 on . Z.TXIOB 0.10 
0.13 CRS3 40 0.65 I 

ZTX300 0.13 
0.14 6110340 0.47 ZTX301 0.14 
015 M1E370 0.88 ZTX302 0.18 
0.21 MJE520 0.63 ZTX304 0.24 
0.30 64.162955 1.27 Z_TXSW 0.13 
0.10 MJE3055 0.77 ZTX501 0.15 
0.8 MPF102 0.40 ZTX503 0.16 015 MP0103 036 ZTX53I 0.25 

0.12 MPF104 0.35 ZTX550 0.18 
0.12 MPF1(15 0.36 IN914 O.Oß 
0.13 NKT404 1.00 IN4001 0.06 
0.05 0A5 0.72 IN4002 0.7 
0.38 0A10 0.40 1514003 0.8 
0.45 0479 0.10 IN4004 0.8 
0.18 0A81 018 I514005 0.10 
022 0A9 07 IN 4006 0.12 
0.15 0A200 038 IN4007 0.12 
0.65 0A202 008 ,-1744009 0.06 
1.00 0C16 1.00 IN4148 0.06 an 0C20 2.00 IS131 0.13 
042 0C23 1.25II5921 0.07 
050 0C25 0.40 IS2033 0.20 
020 0C28 1.00 152051A 020 
0.25 0C3.5 0.57 152100A 020 
0.28 0C36 0.601 IS3010 0.25 

r'C 106G 1.60 
6C F16 1.50 
6E5GT 0.75 
6F23 0.90 
615G 0.45 
615GT 0.55 
617GT 0.45 
6K6GT 0.80 
6K7GT 0.35 
6K&GT 0.50 
6P25 2.50 
6Q7GT 0.43 
6SG7 0.50 
6SJ 7GT 030 
6SL7GT 

0.55 
6SN 7GT 

0.55 
6U4GT 075 
6U5G 1.50 
6V6GT 0.60 
6X4 045 
fiX5GT G 

0.55 
7136 080 
7B7 0.80 
7C5 1.30 
7C6 1 00 
H7 0.80 

7S7 2.25 
7Y4 080 
12AC6 0.00 
12AD6 0.80 
CAES 0.75 
12AT6 0.45 
I2AT7 045 
12AU6 0.50 
I2AU7 038 
12AX7 038 
12BA6 0.50 
12066 0.60 

128147 0.60 
30C 15 1.00 
30C17 1.00 
30C 18 0.90 
30E5 1.00 
30FL I 1.00 
3001_14 1.00 
30L15 0.95 
30LI7 0.95 
30P12 1.00 
30P19 0.95 
30PLI 095 
30PL 13 1.10 
30PL14 1.10 
35L6GT0.80 
35W4 060 
35Z3 JI.80 
35Z4GT0.70 
5005 0.70 
50036G 

1. 
80 0.75 
807 1.00 
6080 250 
6146 300 

TUOES 
2BPI 4.00 
3BP1 4.50 
3DPIA 4.00 
3EGI 8.00 
3FP7 2.00 
3GP1 5.00 
513P 8.04 
5C PI 5.00 
88D 15.00 
CV42927.50 
DG7 5 12.00 
VCR138 

10. 
VCR I39A00 

100 

2N696 015 2N4289 
2N697 
2N706 0.12 
2N706A 0.12 
2NI131 0.25 
2N1132 0.24 
2N1302 018 
2N1303 0.18 
2N1304 0.28 
2N1305 0.22 
2N1306 0.28 
2N1307 0.28 
2041308 0.28 
2N 1309 0.30. 
2N1613 0.21 
2141614 0.45 
2N2147 0.78 
2N2160 0.78 
2N2369A 0.16 
2N2646 0.50 
2N2904 0.20 
2N29044 0.25 
2N2905 0.32 
2N2905A 0.25 
2N2906 0.20 
2N2926 0.12 
2N3053 0.18 
2N3055 0.45 
2N3525 0.91 
2N3614 0.65 
2N361S 
2N3702 
2N3703 
2N3704 
2N3705 
2N3706 
2N3707 
2N3708 
2N3709 
2N3710 
2N37 I 

2N3819 
2N3820 
2N3823 
2143903 
2N3904 
2N3905 
2N3906 
2N4058 
?044059 
-N4060 
2N4061 
2N4062 

0.16 3N141 
40360 
40361 
40362 
40430 
SN 7400 
SN7401 
SN 7402 
SN 7403 
SN 7404 
SN 7405 
SN7406 
SN74U7 
SN7408 
SN 7409 
SN7410 
SN741 
SN7412 
5147413 
5147416 
SN7417 
SN7420 
SN742. 
SN 7423 
SN 7425 
SN 7427 
SN7428 
SN7430 
SN 7432 

030 
0.81 
0.40 

SN7476 0.45 
SN7480 0.60 
SN7482 0.87 

045 SN748J 1.10 
040 SN7484 1.00 
0.85 SN7486 0.47 
0.16 5 N7490 0.55 
0,16 SN749IAN 
0.16 1.00 
0.16 SN7492 0.70 
0.26 SN74 
0.22 SN7493 94 0.80 

0.70 

0.80 
0.42 
0.42 

. 

SN7496 
SN7495 

0.95 
028 SN7497 387 
0.28 SN74100 1.89 
0.18 SN74107 0.45 
0.25 SN74110 0.58 
0.30 SN74111 0.86 
0.38 SN 141 18 0.90 
030 SN74119 1.68 
030 SN74121 0.50 
016 SN74122 0.70 
0.25 SN74123 1.00 
037 SN74141 0.90 
0.37 SN74145 1.26 
0.37 SN74150 1.75 
0.40 SN74151 1.00 
0.16 SN74134 2.00 
037 

SN74156 1.00 0.85 SN7433 0.37 
0.11 SN7437 0.37 55474157 0.95 
0.12 SN7438 0.37 SN74170 2.52 
0.14 SN 7440 0.22 55474174 1.57 
0.15 SN7441AN 5N74175 1.10 
0.11 092 SN74176 1.28 
0.13 SN7442 0.79 SN74190 2.00 
0.07 SN7450 0.16 SN7419I 2.00 
O.tO SN7451 0.16 SN74192 2.00 

.11 SN7453 0.16 SN74193 2.00 
SN7454 0.18 SN74194 1.30 

SN74195 1.10 
SN74196 1.20 
SN74197 1.20 
5N74198 2.77 
SN74199 2.52 

0.11 
0.38 
0.50 
0.50 
0.15 
0.20 
0.25 
0.25 
0.15 

ó.iá DIL 14 pin 15p 

ó:iá. SOCKETS 16 pin 17p 

SN7460 0.16 
SN7470 0.36 
SN7472 0.38 
SN7473 041 
SN7474 042 
SN7475 0.59 

INDUSTRIAL VALVES 
R3CI ill ISM 705A 
1124 514 256M 715A 
B354 MI 237M 715B 
ß63A 5C22 723A 

5021 725A 
N2IB 5R4GY 
N238 5U4013 801 
N23CR 5Z3 803 
X2A 5Z4G 805 
X26 807 

6AF4A 808 
6A K5 811 
6AM5 811A 
6AM6 812A 
6AN5 813 
6AN8 815 
6AR5 828 
6AS6 829B 
6AU4GTA 8306 
6AU5GT 860 
6AU6 866 
6AV5GTA 866A 
6AW8A 866E 
6AX5GT 872A 
6ß4G 881R 
6BA8A 8914 
6BK4 
6BK7A 954 
6BL7GTA 955 
613046 956 
613127 957 
6857 
6BX7GT 1625 
60Z6 
6C06 2050 
6CH6 2050W 
6CL6 2051 
6CW4 
6DK6 
6DQ6B 
6EA8 
6F33 
6H6(metall 
6K7GT 
6U8A 
6V6GT 

2A3 
24515 
20264 
2C34 
2C79Á 
2C43 
2021 
2021W 
2E26 
2131 
2133 
2_150 
2154 
2156A 
21(25 
2K26 
21(28 
2K45 
2X2A 

3Aí 107A 
34 IoBA 
3,A1080 
3A-1098 
34.1104 
3A IIOB 
3A 1461 
34/167M 
345 
3 B/240M 
38/24I M 
3824 
3028 
3829 
3C 22 
3C23 
3C24/24G 
3C45 
3C X I00A5 
3E29 
?J"I'_IE 
3J 160E 
31 170E 
3(1'150E 
?Q 195F. 
3S4 
3V .3400 
3V'390A 
3V/39013 

1E3 
1E13 
2AY7 
2B4A 
213Y 7A 
2E1 
2E14 
3E1 

2807 
29CI 
53KU 
75B1 
75C1 
83A1 

4 125A 85A 1 

4 250A 85A2 
4-400A 90AG 
4032 90AV 
4C35 90CI 
4CX25013 90CG 
4E27 90CV 

95A 1 

100TH 
15082 
15003 
150C 1 

150C2 
150C3 
150C4 

I n1 250TH 
241 328 

H'_vVI 329 

4J50 
4J52 
4J52A 
4J53 
4 X 150A 
4X1500 
4X25013 

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 
5744 
5750 
5751 
5802 
5814 
5823 
5840 
5963 
5965 
6005, 

6AQ5W 
6021 
6057 
6058 
e059 

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 
ß025A 

9001 
9002 
9003 
9004 
9005 
9006 

132014 

A 1834 
A2087 
A2134 
A 2293 
A2426 
A2521 
A 2900 
ACTE 
ACTS 

BIC IE 
Bí90 
ßS156 
BT5 
8135 
BT45 
0179 
ßT83 

CIC 

CV5 
CV25 
CV26 
CV 28 
CV31 
CV32 
CV4S 
CV53 
CV73 
CV74 
CV85 
CVIIS 
CV 121 
CV I-4 
C\' I2s 

CVO] 
CV 132 
CV 133 
CV 135 
CV 136 
CVI37 
CV 138 
CV140 
CV 144 
CV 160 
CV 173 
CV 187 
CV 188 
CVI90 
CV220 
CV261 
CV 273 
CV 284 
CV 286 
CV287 
CV315 
CV329 
C V 337 
CV342 
CV34S 
CV354 
CV359 
CV360 
CV371 
CV 372 
CV 378 
CV39I 
C V 395 
C V 397 
CV428 
CV434 
CV447 
CV449 
CV466 
CV469 
CV488 
CV49 
CV492 
CV493 
CV7I7 
C V 808 
CV 1072 
CV 1076 
CV 1092 
CV1219 
CV1343 
CV 1475 
CV 1476 
CV 1477 
C V 1478 
CV 1794 
C V 1480 
CV 1481 
CV 1482 
CV1787 
CV 1832 
CV 1833 
CV 1835 
CV 1994 
CV20W 
CV2131 
CV2154 
CV215S 
CV2160 
CV2179 
CV223S 
CV2237 
CV2238 
C V2253 
C1'2'89 
CV 2520 
CV2522 
CV 2721 
CV290I 
(-5'35-3 
I1 ` 

CV 3986 
CV3988 
CV3991 
CV3998 
CV400I 
CV4002 
CV4003 
CV4004 
CV4005 
CV4006 
CV4007 
CV4008 
CV4009 
CV4010 
CV401I 
CV4012 
CV4013 
CV4014 
CV4015 
CV4016 
CV4017 
CV4018 
CV40I4 
CV4020 
CV4022 
CV4023 
C V4024 
CV4025 
CV4028 
CV4033 
CV4035 
CV4038 
CV4039 
CV4040 
CV 4056 
CV4os9 
CV 4060 
CV4062 
C V4063 
CV4064 
C V4079 
C V4501 
C V4502 
CV4503 
C V4504 
CV4507 
CV4508 
C V 5060 
CV6004 
C V 6008 
CV6045 

DÁ30 
DÁ41 
DÁ42 
DA 100 
DET22 

E55L 
ESOCC 
E80FC 
HOF 
ESOL 
EMT 
ERICC 
E81L 
E82CC 
MCC 
E83F 
E88CC 
MCC 
E90L 
E9IH 
E92CC 
E 190CC 
EA50 
EA52 
EA76 
ECC35 
I-C'F804 
liin 

EF54 
EF55 
EF804 
EFP60 
EL9I 
EN30 
EN31 
EN32 
EN9I 
ESU74 
ESU76 
ESU77 

F6057 
F6060 
F6061 
F6063 
FX219 
FX225 
FX2'_7 

GI/371K 
G120'10 
G150'-B 
G180 2M 
G240 2D 
G400 1 K 
GN4 
GT IC 
GTRI20W 
GTR 150MS 
GU 18 
GU2O 21 
GUSO 
GXUI 
KT66 
KT67 
KT88 

M8079 
M8080 
M8081 
M8082 
M8083 
MR091 
M8096 
M8097 
M8098 
M8100 
M8136 
M8137 
M8140 
MR141 
M8142 
M8!44 
M8149 
M8157 
M8161 
M8162 
M8163 
M8167 
M8179 
M8190 
M8196 
M8204 
M8212 
M8214 
M8223 
M8224 
M8225 
M8232 
M8237 
M8245 
ME 1400 
ME1401 

0A2 

OA4G 
002 
083 

OD3 
00.3 
OZ4 
OZ4A 

PTO 

QA 2400 
QA2403 

A 2404 
A2406 
A2407 

QB3/300 
QB3-5.750 

T34-1100 
F41 
F45 

V02-6 
03 IO 

QQV03-20 
QQVO3-20A 
Q V0415 
Q V06-.0 
Q VOfi 40A 
QS7n 20 
QS-5 2n 
QS'S 40 

QS-5n0 
S81 

QQ59? IIl 
QS95 10 

S105/45 
QS 150/40 
QS 150/45 

QS12W 0 
QS 1202 

51203 
SI205 
U37 

QV03-12 
QV047 
QVOS-25 
oV06 20 
QY3-I25A 
QY4-250A 
QY4-400A 

RIO 
R17 
R18 

SI1E12 
SI 30 
SI 30P 
STV 280.40 
STV280/80 
SU4 I 

SU42 

TD03 10 
TT15 
TT21 
TTR3IMR 
TZ40 

U17 
U19 
U27 

VLS63 I 

Z300T 
Z759 
Z803U 

VAT 
VALVES & 

TRANSISTORS 25% 
INTEGRATED 
CIRCUITS 8°/o 

THIS MONTH'S 
OSCILLOSCOPE TUBES 

TYPE DG 7 -5, VCR 1 39A, CV 1 526 
Price £8.00 P & p 25p add VAT 8 °° 

SPECIAL OFFER 
Tenus of Business: Mon. to Sat. Open for callers 9 a.m. to 5 p.m. Closed Sat. 1 p.m. to 3 p.m. Express postage 12p for one valve; 2p each additional valve. Express postage: 12p per order for transistors. Prices on application for any type not listed. Obsolete valves a speciality. Prices correct when going to press. This applies to the U.K. 

I 

, 

FREE Brochure 
on New KITS 
Whether professional 

student teacher or amateur 
the field of electronics can open 

up a new world for you 

Send I 1p to cover postage 

mJ 
Nor-v 

CROFTON don't Just sell kits, we offer 
you a technical back up service to ensure 
your Success 

The following is a selection of some of the 
more popular kits - 

* C C T V ( * PE CCTV Cdr, +era * The MISI,,I O'y,al Clerk kV , 12 50 cl 
VAt a P &P 50p Built r 16 00 d P &P 50p * Its , ," k,sre * Sound operated Hash * P n Tel/. Tee , I,ae'f * f MO, * &" h Power Simnb * 1/16,16.1,11,e 

* AO TOP II, T. * Manv of IM [lento, Ph,. IS 
NOTE PC 8 s l e,'nest pu hI isf,ed prof Is eva'Iaòle to Ord., 

CROFTON ELECTRONICS LTD 
Dept. D, 35 Grosvenor Road 
Twickenham, Middlesex. 01 -898 1 569 

STEREO IC DECODER 
HIGH PERFORMANCE PHASE LOCKED LOOP 

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

MOTOROLA MC1310P EX STOCK 
DELIVERY 
SPECIFICATION 

Separation 40dB 50Hz -15kHz Distortion. 0 3 
I P level 560mV rms O. P level 485mV rms per channel Input impedance 5okll Power requirements. 8 -14V at 16mA 

Will drive up to 75nIA Stereo 'on lamp or LED 
KIT COMPRISES FIBREGLASS PCB 

(Roller tinned) Resistors. I C , Capacitors. 
Preset Poim & Comprehensive Instructions 
LIGHT EMITTING DIODE 
Suitable as stereo on indicator for above 

ONLY 

£3.98 
RED 

GREEN 

MC1310P only £2.15 plus p.p. 10p 

WHY PAY 
MORE? 

29p 
59p 

NOTE 
As the supplier of the first MC1310P decoder kit of which we have sold literally thousands, our customers can benefit from our wide experience 

V.A.T. 
Please add V.A.T. to all prices 

Fl -COMP ELECTRONICS 
PORTWOOD INDUSTRIAL ESTATE, CHURCH GRESLEY 

BURTON -ON- TRENT, STAFFS. DE11 9PT 

www.americanradiohistory.com

www.americanradiohistory.com
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ICI EEE 311M1135 HI WINDSOR 

58.60 GROVE RD.. 
WIN DSOR, SERKS, SL4 
ADD S% VAT TO PRICES MARKED * 

.A17D 25% VAT TO ALL OTHER PRICES 
SEND C,W,O,(EXCEPT OOVT'DSPTS) 
POST I PACKING 201. pQR Tim Ult.. 

NEW FAST SERVICE,LOW PRICES, 
MONEY BACK IF NOT SATISFIED. 
ALL BRAND NEW TOP GRADE FULL 
SPEC DEVICES,CALLRRS WELCOME 
NEW CATALOGUE LIST FREE SAE, 
BARCLAYCARD .h ACCESS BY POST. 
OR TELEPHONE ON £5 MINIMUM 

TQr E Ell oN IC's LOW PRICES 
703 RF /IF 26p äC1303 £1.47 

ALL FULL SPEC, 709 T099 22p* 
DL707 COM.ANODE & 709 DIL 14 28p* 
DL/04 COM,CATHODE 710 OIL 14 31p* 
0.3" 0 -9DP 89p,ea* 723 Regul'r 45p* 

747 JUMBO 0,6" CA 
741 DIL 8 20p 

LED DISPLAY £1,75 741 DIL 14 31p* 

3015F 0 -9DP £1.25 * 
79l T099 31p 
747 2x741 67p* 

DISCO etc STROBE 748'DIL 8 27p* 
ZENON TUBE £5 ea, 7805 5V £1.39* 

E DS red {1LS.1" o 

209 STYLE OR 0.2" NO CLIP lip* 
TIL209 or 0.2"RED & CLIP 13p 
GREEN LARGE /SMALL & CLIP 22p* 
ORANGE LARGE /SMALL & CLIP 22p* 
ORP12 57p* 2N5777 33p* TEC12 50pí 
DIGITAL CLOCKS 100316 £5* 

MM5314 £3.39 MM5311 C5* 
AY51224 £3.49* PCB £1* 

CAPACITORS 
CERAMIC 22pf -0,1uf 50v 5p. 
ELECTROLYTIC:10 /50/100 of 10 or 
25V 7P. 50V 9p, 20/10V 6p. 
1000uf 25V 18p,200/500uf 9p. 
POTENTIOMETERS LIN /LOG 16p ea 
PRESETS 6p, RESISTORS 1 P ea 

HEATSINKS T05 /18 7p.T03 15p. 
SWITCHES: SPST 19p.DPDT 24p.. 
DIN PLUGS ALL 12p. SOCKETS 9p. 
ALICASES: A95/A37 50p AB13 65p 
TRANSFORMERS ,100mA 89p ea* 
lA /1A 6/12 or12/24 £2 each. 
NEW AUDIBLE WARNING BLEEPER £1 

TRAMPUS FULL SPEC PAKS ALL £1 ea 

PAK A 10 RED LEDS our choice Ci* 
PAK B 5 74IC OP AMP S PIN E1* 
PAK C 4 2N3055 £1,D 12 BCI00£1 
PAK E 10 ßC182 £1,F 11 2N3704 C1 
PAK G 8 BFY51 11 *,11 9 2N3819e£1 
PAK J 9 253053 £1 *,K 40 15914 C1 

NEW PAK M 4 PLASTIC 3055 90W Cl. 

MC1310 £2.09 
MC1312 SQ £1.50 
MC1318 [2,50 
MC1330 75p 
MC1339 £1.49 
MC1350/1/2 75p 
MC1466 /9 £3 
MFC4000 1W 59p 
NE536 FETOPA £2 
NE540 £1,10* 

7812 12v £1.39* NF.550 2vR' £1 * 

7815 15V £1,39 NE555 TIMER 41p 
7900 Series £3 NE556 2x" 84p* 
76013 68 AF 75p NE560 PLL £4.00 
CA3046 59p NE561 PLL £4,00 
CA3048 £2.20 NE562 PLL £4.00 
CA3054 £2 NE563 £2.25 
ICL8038 £2.69* NE565 £2.50 
LM300 £1,50* NE566 C1,55 
L4301 OPA 41p* NE567 [2,20 
LM304 0-40V £3* SN72741 741 20p 
L4308 HS Bo 95p* SN76660 IF 75p 
1,4309K 5V £1,75 SN76611 IF C1 
124372 IF £2,00 TAD100 &IF £2 
LM377 2x2W £3 T8A800 89p 
LM380 60745 89p TBA810 7WAF 80p 
LM381 £2 TBA820 £1.49 
LM3900 40PA 63p* ZN414 RX 99p 

TTL 
FULL SPEC. 5% off 100MIX 

7474 27p 
7476 27p* 
7490 37p 
7491 60p* 
7492/93 43p* 
7494 43p* 
7496 68p* 
74100 £1 

74121 26p* 
74123 58p* 
74141 64p* 
74174 £1 * 

74175 95p* 
74196 C1 * 

7400 9p* 
7401 10p 
7402/3 lips 
7404 13p 
7405/6/7 25p* 
7408/9/10 9p* 
7413 26p* 
7420/30 12p* 
7440 12p 
7441 64p* 
7447 67p* 
7470 25p 
7472 22p* 
7473 26p* 

TRANSISTORS TELEPHONE 54525 
PRICE EACH:- 
AC127 & 128 10P* 

AC176 15P* 
AC187 & 188 18P* 

AD149 45p* 
AD161 & 162 33p 
BC107 8p* 
BC107B 12p 
BC108 7p 
BC1088 12p* 
BC109 8p* 
BC109C 12p* 
BC147/8/9 9p 
BC157/8/9 12p 
BC167/8/9 12p 
BC177/8/9 18p 
BC182/3/4A8L10p 
BC212/3/4ABL12p 
BCY70/1/2 16p* 
BD131 & 132 39p 
BFR88 250V 35p 
BFY50 14p* 
BFY51 14p 
BFY52 & 53 14p* 
BSX19/20/21 16p* 
MJ2955 T03 75p* 
MJE2955 89p 
MJE3055 64p+ 
'PU131 PUT 49p 

CMOs 
NEW MOTOROLA 

MATCNZNG 20p* 
INS.BUSN SET 6p* 
TIP29 & 30 43p* 
TIP31 & 32 54p 
TIP41 63p 
TIP42 67p 
TIP2955 99p 
TIP3055 67p 
TIS43 UJCT' 26p* 
ZTX107/8/9 lip 
ZTX300 &304 20p 
ZTX500 1504 42p 
2N706 & 708 lip. 
2N2646 UJT 38p* 
252904 & 5 20p 
2N2926broyg 9p 
2N3053 l6p* 
2N3054 42p* 
2N3055 115W 37p 
2N3055 RCA 60p 
253702/3/4/5 8p 
2N3706/7/8/9 8p 
2N3710 A 11 8p 
2N3819E FET 12p 
2N3820 FET 40p 
253823E FET l6p 
2N3904/5/6 15p 

2N4289 mini 31p 
2N5457 FET 45p 

LOGIC 
CD14533 £2.35 

CD4000 15p* CD4028 73p 
CD4001 16p* ('04046 £1 

CD4002 16p* 004047 73p* 

CD4009 45p CD4049 45p 
CD4011 17p CD4054 94p 
CD4013 45p CD4055 £1 

CD4016 45p CD4060 90p* 
CD4017 82p* CD4071 17p 

TOP UALITY NYLON 
CD4018 82P 004081 17p Q 

CD4022 77p' CD4510 £1.19+ 
SOCKETS SPIN 12px . 

CD402.3 16p* CD4511 £1,90 19PIN 12p*16PIN 12p 

C04024 63P* CD4528 £1,10 SOLDERCON PINS: 
004027 45p* CD4558 £2,35 100 650;1000£3,50* 

DIODES 
0Á81 & 0A91 GERMANIITM Sp. 
154001 1A50V A 154002 5p* 
154004 6p* 1N4007 9p* 
154148 & 15914 SILICON 4p. 
ZENERS 8ZY88 400mW 9p, 
ZENERS 11W 17P,Z1JnaieeC1 
BRIDGE RECTIFIER 1A50 18p 
1A400V 25p. 4A100V 45p 

SCR's TRIACS 
SCR's TAG1 /400 1A400V 50p. 
1A50V 38p* lA 600V 70p* 
C106D 4A400V SCR ONLY 47p 
TRIAC SC146D 10A400V £1* 
TRIAC DISCO 16A400V £l.75 
DIACS:ST2 20p.BRIOO 25p vero 
36PINS 28p *FACE CUTTER49p 
COPPERCLAD 0,1 PITCH VERO 
21 "x5" 32p* 25 "x31" 29p* 
31 "x5" 37p* 31 "x33" 32p* 
31 "x17" £1,70* 
31 "x17" PLAIN 0.1 "£1,06* 
DIL BREADBOARD 6x4" £2 

Pen 
DALO ETCH RESIST PEN 69p* 
FEC ETCH PAK 500gm 89p 
6x4" COPPER BOARD 50p* 
PCB KIT 3 ITEMS £2 
CASSETTE MECHANISM £9 & AS£12 

TGS GAS DETECTORS 308etc£2* 

WW - 116 FOR FURTHER DETAILS 

AIRMEC FREQUENCY METER TYPE 265: 0 -6000 rpm and 0- 100Kc /s £35. Carr. 
f2. 
RACAL L.F. CONVERTER UNIT RA 37B : E35. Carr. £1. 
RACAL LS.B. ADAPTER RA -95A: £65. Carr. £2. 
MUIRHEAD ATTENUATORS: 75 ohms 0 -8 Mc /s 3V MAK 3 ranges 0 -5, 0 -25, 
0-50 DB E3.00 + 75p post. 
CREED MODEL 54 TELEPRINTER: £37.50 each. Carr. £4. 
CREED MODEL 75 TELEPRINTER: Receiver only £30.00. Carr. E3. 
CREED MODEL 75 TELEPRINTER: Receiver, Transmitter and perferator - 
E50. Cam. £4. 

MULLARD VALVE VOLTMETER: E/7555/3 A.C. /D.C. 2 ranges 0 -5 and 0 -500v. 
£35. Carr. £2. 

EDDYSTONE TELEPRINTER ADAPTOR TYPE 937: £45. Carr. £1. 
WAVEMETER CLASS 'D' NO. 2: 1.2 to 20Mc /s 12 volts d.c. input or 240v a.c. 
£12.50. Cam E3 

WILD BARFIELD ELECTRIC FURNACE MODEL CCI,22X: With ether 
indicating temperature controllers Model 990. 0 -1400° C. £250. Carr. £5. 
A.E.L MASS SPECTROMETER TYPE MS.10: £300. Cam. £6. 
METROVAC IONIZATION GAUGE MODEL V.C.3: £55. Carr. £3. 
AVO VALVE TESTER CT.1611: (Portable) similar to Avo Mk. 3 Characteristic 
meter. Good condition, £45.00. Carr. £2.00. 
ANTENNA MAST: 30ft. consisting of 10 x 3ft tubular screw sections Qs" dia.) 
with base, guyropes and stays, etc. £7.50 each. Carr. £2.00. 

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 -1O' Size Bin. x Bin. x Bin. New condition. £10. 
Carr. 75p. 
SOLARTRON PULSE GENERATOR TYPE G1101 -2: £75.00 each. Carr. E2.00. 
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. 
AUTO TRANSFORMER: 230V 50c /s, 1000 watts. Mounted in strong steel case 
5" x &A" x 7 ". Bitumen impregnated. E12.00. Carr. £1.50. 
BRIDGE MEGGER: 250V. (Evershed Vignoles) series 2. £30 each. Carr. £1. 
BRIDGEMEGGER: 2,500V., series 1. £30 each. Carr. E1. 

CRYSTAL TEST SET TYPE 193: used for checking crystals in freq. range 
3000- 10,000KHz. Mains 230V 50Hz. Measures crystal current under oscillatory 
conditions and the equivalent resistance. Crystal freq. can be tested in 
conjunction witn 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. 
ALL CARRIAGE QUOTES GIVEN ARE FOR 50 -MILE RADIUS OF LONDON 
ONLY. 

ALL U.K. ORDERS SUBJECT TO VALUE ADDED TAX. 

CLASS 'D' WAVEMETER NO. 1: Crystal controlled heterodyne frequency 
meter covering 2 -8 MHz. Power supply 6V d.c. Good secondhand condition. 
E8.50. Cam. £1.50. 
PRECISION PHASE DETECTOR TYPE 205: Freq. O.1.15MHz in -5 ranges. 
Variable time delay microseconds 0 -O.lc, 115V input. £55 each. Carr. £1. 
MUIRHEAIYPHASEMETER D -729: A.M. £85. Carr. £3. 

RACAL RA17 Front Panels: M. £1 post. 
CT.343 VALVE VOLTMETER: in ruggerised steel case. Range 1:2-mV tó 400V. 6 
ranges indicated on 3" meter. 230v a.c. input. £25. Carr. £2. 
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. 
S -BAND RADAR TEST SET MW69S (Decca) Oscilloscope and Spectrum 
Analyser. Further details on request. E200. 
Q METER: 30MHz- 200MHz. £55. Carr. £1. 
MUIRHEAD PHASEMETER TYPE D729: A.M. £95.00. Carr. E3.00. 

CT.420 SIGNAL GENERATOR: 200- 8000c /s Variable tuning. Two fixed 
frequencies 9000 and 10,000. Internal calibrator 100 & 500 c /s. £75 each carr. £2. 
NOISE GENERATOR TF -1106: Frequency 1 to 200 Mc /s Direct noise factor 
calibration. Output impedance 70 ohms E65 each. Carr. £1.50. 
COUNTER EXTENSION UNIT TF- 1434/2: Complete with plug -in units E75 carr. 
£1.50. 
MW-59 UNIVERSAL KLYSTRON PQWER SUPPLY: £85. Carr. £3. 
TF- 1278/1 TRAVELLING TUBE WAVE AMPLIFIER: E125. Carr. £2. 
BPL A.C. MILLIVOLTMETER TYPE VM.348 -D Mk. 3: 2 millivolts -2 volts, 6 
ranges. £30. Carr. £1. 
CAWKELL REMSCOPE TYPE 741 : Memory scope, 'as new' cond. £150.00. 
MANSON SYNTHESISER Q115 -URC: 2 -30 me /s. £175.00. 
H.V. TRANSFORMER: 8000 /8000. Output 300mA. rms. Size: 12in. x 12in. x 36m 
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. carr. £2.00. 
X-BAND MODULATOR CALIBRATOR TYPE MC- 4420 -X: Mnfr. James Scott. 
E125 each.Carr. £1. 

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. E65. 
Carr. E2. 
ROTARY INVERTERS: TYPE PE.218E - input 24 -28V d.c., 80 Amps. 4,800 rpm. 
Output 115V a.c. 13 Amp 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 E20 + £1.50 carr. 

/f wishing to call at ,w MILLS 3 & 3a BALDOCK STREET, WARE, HERTS. SG 12 9DT stores, please telephone WARE 66312 (STD 0920) for appointment and at ELSTOW STORAGE DEPOT. Phone: Bedford 740605 (STD 0234). 
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VALVES 
A1065 1.25 
AR8 0.60 
ARP3 0.60 
ATP4 0.50 
B12H 3.00 
DAF96 0.60 
DF96 0.60 
0K96 0.75 
DL92 0.50 
0196 0.70 
DY86/87 0.45 
DY802 0.45 
E88CC/011.30 
E180CC 1.00 
E 1 82CC 
EA50 
EABC80 
E AF42 
E B91 
EBC33 
EBC41 
EBF80 
EBF83 
EBF89 
EC52 
ECC81 
ECC82 
ECC83 
ECC84 
ECC85 
ECCB6 
ECC88 
ECC189 
ECF80 
ECF82 
ECF801 
ECF804 
ECH42 
E'H81 
ECH84 
E CL80 
Ei"L82 
ECL83 
ECL86 

300 
0.40 
040 
0.70 
0.30 
1.00 
0.75 
0.40 
0.45 
0.40 
0.40 
0.45 
0.35 
0.35 
0.35 
0.45 
1.25 
0.55 
0.80 
0.45 
0.45 
0.76 
2.50 
0.85 
0.40 
0.60 
0.60 
0.40 
0.75 
0.55 

EF36 
EF37A 
EF40 
EF41 
EF80 
EF83 

, EF85 
0186 
EF89 
EF91 
EF92 
EF95 
EF183 
EF184 
ELF200 
EL34 
EL35 
EL37 
EL41 
EL81 
5184 
EL85 
EL86 
EL90 
EL91 

0.65 
1.10 
0.70 
0.75 
0.35 
1.25 
0.40 
0.45 
0.35 
0.60 
0.50 
0.45 
0.40 
0.40 
0.75 
0.70 
0.70 
2.20 
0.80 
0.60 
0.35 
0.60 
0.50 
0.50 
1.00 

EL95 0.70 
EL504 0.80 
EL821 1.80 
EM31' 0.70 
EM80 0.55 
EM84 0.40 
EM87 1.00 
EY51 0.45 
EY81 0.45 
EV86/87 0.45 
EY88 0.50 
EZ40 0.70 
EZ41 0.75 
EZ80 0.30 
EZ81 0.35 
GT1C 5.00 
GY501 0.80 
G232 0.65 
GZ34 0.75 

GZ37 
KT66 
KT88 
MH4 
Ml6 
0A2 
082 
PABC80 
PC86 
PC88 
PC97 
PC900 
PCC84 
PCC89 
PCC189 
PCF80 
PCF82 
PCF84 
PCF86 
PCF200 
PCF201 
PCF801 
PCF802 
PCF805 
PCF806 
PCF808 
PCH200 
PCL81 
PCL82 

1.00 
2.90 
3.85 
1.00 
0.75 
0.45 
0.45 
0.40 
0.65 
0.65 
0.55 
0.55 
0.45 
0.55 
0.65 
0.40 
0.40 
0.65 
0.65 
0.90 
0.90 
0.55 
0.55 
1.10 
0.90 
1.10 
0,80 
0.60 
0.40 

PCL83 0.70 
PCL84 0.50 
PCL86 0.55 
PCL805/85 

0.60 
PF1200 0.70 
PL36 0.80 
1'181 0.55 
PL82 0.50 
PL83 0.50 
PL84 0.50 
PL504 0.85 
PL508 0.95 
PL509 1.35 
PL802 1.85 

A lot of these valves are imported nd prices vary 
for each delivery. so we resery the right to 
change prices for new stock when unavoidable 

1133 0.35 U25 1.00 UCL83 0.70 2900T 1.50 5840V 1.00 
PV80 0.60 U26 0.80 UF41 0.70 1A3 0.55 51140 0.55 

PV/81/800 U27 1.00 UF80 0.40 114 0.30 5V40 0.65 
0.50 U191 0.75 UF85 0.50 165 0.50 5V3GT 0.60 

PY82 0.45 0801 0.80 UF89 0.50 164 0.35 5Z3 1.20 
PY83 0.50 UABC80 0.45 UL41 0.70. 155 0.36 5Z4G 0.80 
PY88 0.50 UAF42 0.70 UL84 0.50 IT4 0.35 5z4GT 0.65 
PY500 1.10 UBC41 0.60 UY41 0.50 1X28 0.75 6AB7 0.60 
PY801 0.50 UBF80 0.50 UY85 0.50 2D21 0.50 6AC7 0.60 
Q0V03.101.50 UBF89 0.50 VR105/30 2525 9.00 6AH6 0.70 
QQV06-408 U811 1.00 0.45 3A4 0.60 6AK5 0.45 

8.00 0B121 0.75 VR150/30 306 0.40 6AK8 0.40 

QV03-12 1.60 UCC85 0.50 0.45i 3S4 0.50 6515 0.30 
SC1/400 3.60 00F80 0.80 061M 1.50 3V4 0.85 6AL5W 0.60 
SC1/600 5.50 UCH42 0.80 X66 0.75 58/254M 5.00 6AM5 1.00 

SP61 0.80 00H81 0.50 Z800Ú 3.00 513/255M 5.00 6AM6 0.60 
TT21 6.00 UCL82 0.45 Z801U 3.00 58/258M 5.50 6AN8 0.70 

6AQ5 
6Á05W 
6A56 
6AS7G 
65T6 
6AU6 
6AV6 
6AX4GT 
6AX5GT 
687 
68.46 
68E6 
6806G 
68J6 
68075 
6897 
68W6 

0.50 
0.70 
0.80 
1.00 
0.60 
0.40 
0.50 
0.75 
1.00 
0.70 
0.40 
0.40 
1.00 
0.75 
0.60 
1.30 
1.10 

TRANSISTORS FH w,äeor we' ° " " " ° "' 
AAZ12.B4VIC 
AC113 
AC126 
AC127 
AC128 
AC176 
ACY17 
ACY18 
ACY19 
ACY20 
ACY39 
ACY40 
AD149 
AD161 
AD162 
ADZ11 
ADZ12 
AF114 
AF115 
AF116 
AF117 
AF118 
AF124 
AF125 
AF126 
AF 127 
AF139 
AF178 

AF186 
AF239 
AFZ12 
ASY26 
ASY27 
ASY28 
BC107 
BC108 
BC109 
BC113 
BC116 
BC118 
80136 
8C137 
BC148A 
BC172 
BC172A 
BC212A 
BCY31 

BCY33 
BCV72 
8E115 
BFI 67 
8E173 
8E185 
BFY51 
6F152 
BSY27 
BSV38 
BSV95A 
BV100 
BYZ16 
CRSI/20 
CRS1 /30 
CRS3/10 
CRS3/20 
CRS3/30 
CRS3/40 

CRS25/025 
GET115 
GET116 
GEX66 
NKT222 
951304 
NKT404 
0A5 
0A47 
OP70 
OA71 
0A73 
OA79 
0A91 
0A200 
04202 
OAZ200 
OC22 
0C25 

0C26 
0C28 
0029 
0035 
0C36 
0042 
0044 
0045 
OC70 
0073 
0075 
0078 
00780 
0081 
0082 
00820M 
0083 
00838 
00139 
00140 

price of any of th 

00170 
00172 
00200 
00204 
00206 
2611 
ZR21 
ZR22 
2N456A 
29525 
29696 
29708 
29918 
2Nt305 
291307 
251309 
292062 
292411 
2N2989 
2N3053 

VALVES AND TRANSISTORS 
telephone enquiries for valves transistors e c 
r, tail 749 3934 trade and export 743 0899 

OTHERS IN STOCK inn 
integrated co arts. CRT & 
special valve Min. Mail 
Order El U K. Postage 
E1.12. l7p (7.13. 22p. 
oter © free C.O.D 15p 
extra 

e transstors. 

2N3054 
293055 
293391 
2N3730 
293819 
254038 
294058 
294061 
2N4172 
295295 
39126 
39128 
39154 
39159 
SX754 
2S303 
112082 
40235 
40250 
40251 
N23A 
N25 
N38A 
N43 
N70 
N677 
N4148 
N4785 

6BW7 
6C4 
6C6 
6066 
6CH6 
6CL6 
6D6 
6EA8 
6F7 
6F8G 
6F12 
6F17 
6F33 
6116 
6J4WA 
6J5 
6J5GT 
6J6 
6J7 
6J7G 
6K6GT 
6K7 
6K 7G 
6K8GT 
6L6M 
6L7G 
6557 
6SC7 
6SG7 
6SJ7 
6SJ7GT 
6SK7 
6SL7GT 
6SN7GT 
6SQ7 
6V6GT 
6X4 
6X5G 
6X5GT 
6v6G 
624 
6-30L2 
787 
714 
902 
906 
11E2 
12A6 
12AT6 
12AT7 
12AU7 
125X7 
12846 
128E6 
128117 
1208 

1 00 
040 
0.50 
0.50 
1.60 
0.75 
0.45 
0.75 
1.10 
0.75 
0 60 
1 00 
3 50 
045 
1 25 
0.65 
0 5 
0.35 
0.85 
0.40 
0.80 
0.55 
0.35 
0.55 
1.90 
0.40 
0.55 
0.75 
0.55 
0.80 
0.35 
0.60 
0.55 
0.55 
0.80 
0.60. 
0.45 
0.40 
0.55 
0.95 
0.65 
0.90 
0.80 
0.80 
0.60 
0.50 
6.00 
0.60 
0.45 
0.45 
0.35 
0.35 
0.50 
0.55 
0.55 
0.50 

THE VALVE WITH A 
GUARANTEE 

12E1 3.75 
1255 1.50 
1257GT 0.56 
1258GT 0.75 
1207GT 0.50 
12SA7GT 0.80 
12SG7 0.55 
12SJ7 0.55 
1214 0.40 
1457 1.00 
19AQ5 0.70 
1903 8.00 
19G6 8.50 
19115 15.00 
20P3 0.60 
20P4 1.10 
25L6GT 0.70 
30C15 1.00 
30017 1.10 
30018 1.10 
30FS 1.00 
30FL1 1.10 
30F1.12 1.10 
30F114 1.10 
30L15 1.00 
30L17 1.00 
30P12 1.00 
30P19 1.00 
30PL1 1.00 
301'113 1.10 
30PL14 1.10 
3516GT 0.80 
35W4 0.55 
3524GT 0.70 
5005 0.65 
50CD6G 1.20 
75 1.00 
7501 0.75 
76 0.75 
78 0.70 
80 0.75 
B5A2 0.75 
803 8.00 
805 18.00 
807 0.75 
813 8.50 
866A 1.60 

931A 
954 
955 
956 
957 
1629 
2051 
5933 
6057 
6060 
6064 
6065 
6067 
6080 
6146 
61468 
8020 
9001 
9002 
9003 
9004 
9006 

8.00 
0.50 
0.50 
0.50 
0.50 
0.70 
1.00 
3.00 
0.80 
0,70 
0.60 
1.00 
0.80 
2.50 
3.35 
4.00 
5.00 
0.40 
0.55 
0.70 
0.40 
0.40 

C.R. 
TUBES 

DG7.5 12.00 
00 7-32 15.00 
DG13-2 18.00 
MW13-35 

35.00 
VCR139A 8.00 
5FP7 8.00 
88J 9.00 
881 9.00 

SPECIAL 
VALVES 

012339 45.00 
M503.2342 

60.00 
K301 7.00 
KRN2A 6.00 
725A 25.00 
114 -500 30.00 
2J/ 192140.00 
2J/52A 75.00 

*g MARCONI 

LJ.`iT 1 , 
TF 

SIGNAL 
GENERATOR 

Range: 15KHz to 
30MHz. Output 
0.4LtV to 4V at 
13 or 75 ohms. 
Impedance with 
termination 

s tF tI ß (supplied). Built 
in crystal check - _ facility with 
handbook. 
includirg ca rr. 

RACAL COMMUNICATION EQUIPMENT. 
On by of the above we are able to offer a 

comprehensive selection of this modern high class 
equipment including LF Converters. panoramic 
adaptors ransmrtter driver units (export only). 
linear aniplihes can be built to customer's 
requirements 

5248 FREQUENCY COUNTER. Measures 
basically IOMHz. Display on neop lamp 8 
decibles P D A 

DIVERSITY SWITCH TYPE MA1888. Solid 
state E45.00. 

RACAL RECEIVERS MODELS. RA171. 
9417W in fully working and tuned condition 
Prices on application RA98A SSB ADAPTOR 
£86.00. 

MEWL L TT- PACKARD OSCILLOSCOPES 175A 
wen 1 1 50A dual trace conically plug -in and 17818 
delay lone base plug -in. 50MHz minemeter band 
switch 01 50 My /CM Modes of operation Single. 
mixed delaying Full spec and price on application 

BOONTON 
AM/ FM SIGNAL GENERATOR. TYPE 
202E 5 202H 54- 216MHz in 2 ranges 
E275.ou. 

BOONTON 
SIGNAL GENERATOR TS. 497 / URS 
2.5Mz 13MHz. 30MHz 78MHz, 180MHz, 
400MHz O lv-luv E150 carriage 1300 

Open 9- 12.30, 1.30 -5.30 p.m. 

except Thursday 9 -1 p.m. *I 

TF144H SIG- 
NAL GEN. 
Freq. range 10 
KHz -72 MHz. 
R.F. output 211V 
to 2V at 50 ohms 
400 and 1000 Hz 
internal mod. 
Limited qty 
only available. 
Full spec. and 
price on re- 
quest. 

BEST PRICES PAID FOR TEST AND COMMUNICATION EQUIPMENT. Single items or quantities. Private or Industrial. 

TF 528E OSCILLATOR AND DETECTOR 
UNIT £S000. 

CINTIL TYPE 1873 SQUARE WAVE & PULSE 
GENERATOR. Frog 5c /s to 250KHz Pulse 0.5 csec 
0 31.3 Output to 50v for 1000115 to 5v for 10012 
POA 

RADIOMETER TYPE MS111 SIGNAL GENERA- 
TOR. High quality Danish production 10KHe-t 10MHt 
E200 carnage 15.00 

CT480 SIGNAL GENERATOR. 7 KMC /S to 12 
KMC /S mod C W . F M Pulse E180 carriage 15 00 

AVO NOISE GENERATOR CT 410 E30 carriage 
£2.00. 

BRIDGE IMPEDENCE No 5.0 10- 10MIT. 15F -1 uF. 
w1-141-1E85 carriage P4 00. 

EDISWAN STABILIZED POWER UNITS. To 100v 
SOMA Type 61280 to 300v -150MA and 
300v -75mA. 

TEKTRONIX OSCILLOSCOPES 635 & 545. With 
plug in units CA (33MHz) (double beam). G(20MHz 
dnferem,al SOmV -20v) and D high gain differential 

1 MV 50v Price on application 

TECHNICAL MATERIAL CORP EXCITER/ 
TRANSMITTER MODE SELECTOR. Freq 
2.32MHz M D and 10 crystal positrons. Vernier 
tuning 058. LSB var carrier insertion etc £200 
carriage [.10 00 
F8K EXCITER. Freq 1 -6 5MHz 0 100Hz 
continued frequency shift up to 600Hz switched 
Iraq currection Modes FAX. FS. MSC. CW 
E50.00 carriage £5 00. 
AMPLIFIER UNIT TYPE 1430. Dynatron 
Produi.tion Pulse amplifier with control 
"Differential" and 'Integration" time constant 
0 08 -s io 8 us. Attenuation to 20db P.0 .A 
PULSE ANALIZER. Made by Dynatron with 
discriminator. all meter reads. channel width 
threshold level. P.O A. 

RHODE & SCHWARZ. Z -g DIAGRAPH TYPE 
ZDU 30- 420MHz. 501) Directly measures 
multilerminal net- works, phrase shift, phrase 
angle with complimentary POWER SIGNAL 
GENERATOR TYPE SMLM high Freq resolution, 
nternal external mod up to 3v out E750. 
FREQUENCY SYNTHESIZER TYPE XUA. 
30Hí -30MHz with FREQUENCY INDICATOR 
TYPE FKM 15- 30MHz. 30- 100MHz £1,000. 

SIGNAL GENERATOR NO 18. 8cm -11cm E85 
arnage L4 00 

SIGNAL GENERATOR NO 13. 20MHz- 8OMHz. AM 
FM. CW. 1 uv-1 v E85 carnage E4 00. 

KAHN SIN ADAPTOR TYPE RSSB - 62 - 18. 
Designed for receivers with 455.500KHa IF at 100mV 
(ma.) input Features electronic AFC carrier Iraq 
diversity to combat fading. 20 sce R C. memory to 
maintain tuning during severe fading. Individual carrier 
meters nuvishers. IOW distortion production 
demodulator C65 carnage 15 00 

TF 8018/2. Spec as for 801D but m a 1r11,1 
differences Few only left £120 carriage C5 00 

TF 867 SIGNAL GENERATOR. Range 15KHz to 
30MHz. Output 0 uF to 4v at 13 or 75 ohms 
Impedente with termination (supplied) Built in crystal 
check facilities With hand book £135.00 carriage 
15 00 

TF144H SIGNAL GENERATOR. Freq range 
IO5Hz -72MHz R F output 2..V to 2V at 50 ohms 

400 and 1.00060 internal mod Limned quantity only 
available Full spec anQ price on request. 

TF 801D /1 /S SIGNAL GENERATOR. Range 
10- 485MHz in 5 ranges R F output 0 1 uV.1V source 
C M Dial calibrated rp volta. decibels. and power 
retenue to thermal noise Piston type attenuator 500 
output rmpedence Internal modulation er 1 KHZ at up 
to 90% depth also external sine & pulse modulation. 
Built in 5MHz crystal calibrator Separate RF and mod 
Meters Price on application 

TF 893 AUDIO OUTPUT METERS. Up to 10W £55 carriage C3 00 

TF 995A/1 or A/2 or A /2M or A5 SIGNAL 
GENERATORS. Very high class AM /FM 1 5MHz to 
220MHz Detailed spec and price on application 

EMI OSCILLOSCOPE WM8 AC /DC to 15 me /s 
Time base 0 15Msec.I SMsec E70 carriage C5 00 

HR 23 TRIPLE DIVERSITY SSE RECEIVERS. Freq 
3- 275MHz. V F O at 6 Xtal positions. Reception of 
independent single or double side band transceivers 
Full spec on application £350 carriage C35 00 

TF 885A/1 VIDEO OSCILLATOR. 0- 3010HZ, 5MHz 
1W 31 6v E85 carriage C4 00 . 

TF 934 DEVIATION METER. 250MHz £55 carriage 
1300 

TF 14005 DOUBLE PULSE GENERATOR WITH 
TM 6600 SECONDARY PULSE UNIT for testis 
radad nucleonics scopes counters. filters. etc E175 
carriage LS 00 

500 /250 MEDIUM WAVE BROADCAST 
TRANSMITTERS. Expon only Price and details 
on application 

TF 958 VALVE VOLTMETER. AC voltage 1 5- 150v 
at up to 100M1 [it vr/.tags 1 5 -I 50v £25 carriage 

1 00 

PLEASE NOTE 
Unless offered as seen" 

ALL EQUIPMENT 
ordered from us is completely over- 
hauled mechanically and electrically 

in our own laboratories 

SOLARTRON 
C 0140 OSCILLOSCOPE with 

ce bend amplifier CX 1441 and general 
purpose time base e.amplifier CX t443 Up to 
15MHz dc- 750KHz on X10 gain Sensitivity 
(max) 100 my /cm, 10v/cm on X10 gain E130 
carriage -3 00 

DIGITAL VOLTMETERS 
LM 14202. 2.2 5uv11000v in 6 ranges. 
Accura..y 0.05% of range e I1 digit. 
sensitivity 2 Say per digit E320. 
LM 1426 25mV'1000v in 6 ranges Acc range 1 

in 0 02 ., E170.00. 
Also available CD 1420 £170.00. CD 1440 2 
E220. 

AR88 D & LF SPARES. We hold the largest stock sir' 
UK. write for list 

RF METERS. 0 8 amp 21/4" (USAI brand new £1.50 
P &P 25p 

TELEPHONE TYPE -J" tropicalised 
10 LINE MAGNETO SWITCHBOARDS 
50 LINE AUTOMATIC PRIVATE TELEPHONE 
SWITCHBOARDS 

FOR EXPORT ONLY. 
RCA ET 4336 TRANSMITTERS 
Also modified version of increased output to 
700W COLLINS TYPE 231D 4/ 5KW TRANS- 
MITTER 
10 channel. Autotore and manual tuning 
C13 TRANSMITTERS. 38 62 TRANSCEIVERS 
NO 53 TRANSMITTERS. REDIFON 100SW S5B 
TRANSCEIVERS, MULLARD C11 HIGH POWER 
INSTALLATION (1,000W) 

PLEASE ADO APPROPRIATE VAT (8°/0 of 
25%) 

COLOMOR (ELECTROLTD. NICS\ 
JJ 

170 Goldhawk Rd., London, W.I2 
Tel. 01 - 743 0899 
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electronics 
Dept. 5, 56, Fortis Green Road, 

Muswell Hill, London, N10 3HN. 

telephone: 01 -883 3705 

CD4000AE 
CD4001AE 
CD4002AE 
CD4006AE 
CD4007AE 
CD4008AE 
CD4009AE 
CD4010AE 
CD4011AE 
CD4012AE 
CD4013AE 
CD4014AE 
CD4015AE 
CD4016AE 
C04017AE 
CD4018AE 
CD4019AE 
CD4020AE 
CD402IAE 
CD4023AE 
CC4022AE 
CD4024AE 
CD4025AE 
CD4026AE 
CD4027AE 
CD4028AE 
CD4029AE 
CD4030AE 
CD4035AE 
CD4040AE 
CD4042AE 
CD4046AE 
CD4049AE 
CD4050AE 
CD40.51AE 
CD4052AE 
CD4056AE 
CD4060AE 
CD4066.AE 
CD4068AE 
CD4069AE 
CD4070AE 
CD4071AE 
CD4077AE 
CD4081AE 
CD4082AE 
C04085AE 
CD4086AE 
CD4093AE 
CD4099AE 
CD4511AE 
C04528AE 

1-24 25_99 IOOuP 

19p 
19p 
19p 

£1.59 
239 

E1.75 
Use 

Use 
19p 
19p 

59p 
£1.75 
E1.75 

55p 
E1.29 
£1.89 

80p 
£1.97 
E1.75 

14 
E1.63 
£1.26 

19p 

E2.79 
94 

E1.53 
£1.89 

71p 
£1.75 
£2.01 
£1.49 
£2.15 

69p 
69p 

£2.78 
£2.78 
£2.12 
£2.39 
£1.13 

28p 
28p ' 
28p 
28p 
71p 

2811 

289 
£1.28 
E1.28 ' 
E1.56 
E2.95 
£2.36 
£1.30 

17p 14p' 
17p 14p 
17p 14p 

E1.33 £1.06 
19p 15p 

£1.46 £1.17 
CD4049 
CD4050 

17p 14p 
17p 14 
50p' 46p 

£1.46 £1.17 
£1.46 £1.17 

48p 44 ' 
£1.07 93p 
£1.56 £1.25 

66p 53p 

£1.64 £1.31 
E1.46 £1.17p 

I7p 14 
E1.53 E1.2? 
E1.05 84 

I7p 14p 

£2.33 £1.86 

82,. 65p 
£1.28 E1.02 
£1.56 £1.15 

59p 47p 
£1.46 E1.17 
£1.69 £1.34 
£1.24 99p 
£1.79 £1.44 

58p 44 
58p 46p 

£2.32 £1.85 
£2.32 £1.85 
£1.76 E1.41 
E1.99 £1.55 

94p 75p 
24p 19p 
24p 19p 

24p 19p 

24p 19p 

59p 47p 
24p 19p 

24p 19p 

£1.06 85p 
E1.06 85p 
£1.20 £1.04 
£2.46 £1.96 
E1.79 £1.44 
£1.08 87p 

Pin Sockets, pin in snips 
of 100. Just snip off what 
you need. 65p per strip 
Dual in line 
8 pin 13p. 
14 pin 15p 
16 pin 15p 

4, 

24 pin 24. 
28 pin 34. 
36 pin 39 p. 

TOC 
8 pin 34. 
10pin 35p. 

FREE CIRCUITS 
Our 8 Page 44 Audio I.C. Booklet 
is supplied FREE with purchases of 
Linear 1.0 's worth El. or mon 
(34. if sold alone) Contains circuits 
and pin connection 
15 Amplifiers 250 reW to 20 watts 
5 Audio Pre -Amplifirs 

Tope Pre-Amplifier 
Power Driver 
Instrument Amplifier (Biter) 
General Purpose Mini Amplifier 
D.C. Controlled Gain Control 
Micre-mini rodio (2 I.C'n) 

PHOTO-DARLINGTON 

3!2 DECADE DY»! I.C. 

This stab-of -the -art MOS LSI chip contain 
all the logic necessary for a 3} decode, dual 

slope integrating, automatic polarity detecting 
DVM Supplied with free doto and circuit 
booklet. AY -5 -3507 

OUR PRICE ONLY £6.59. 
(Data and Circuit Booklets alone 20p.) 

Vc'o 25v 2N5777 
Vcbo 25v 

¿p' 
a 
c 

Vebo 8v 

II 250 mA 

Pd 200mW 
Hfe 2500 

LINE-O-LIGHT 

The ÁY5/224 ticktock 
Another marvel from G.I. A 16 pin 
12-24 hr. Clock I.C. with 25 pin capability 

ord low external porn count. Supplied with 
manufacturers derailed leaflet £3.95p(inc. 
VAT) (Leaflet alone 20p.) Full Kit 

(excluding case) available towards 

end of 1975. Phone Clive for derails. 

MOLLARD MODULES 
Still moise the simplet, highly 
reliable F.M. tuner 

- 

LP1186 erector hont end 
LP1185 I.F. Stop 
LP1400 Multiples decoder 

£8.60 
£6.95 
£9.02 

NEW LED Linear Cursors 
each device contais 10 light 
eml tting diodes in a 20 pin duol- 
in -line package. Idaol for solid 
Pate analogue meten or dials 
Type 101 RED £2.26. Complote 
with leaFlet. 

7400 
7401 
7402 
7403 
7404 
7408 
7409 
7410 
7413 
7417 
7420 
7427 
7430 
7432 
7437 
7441 

7442 
7445 
7447 
7448 
7447A 
7470 
7472 
7473 
7474 
7475 
7476 
7482 
7485 
7486 
7489 
7490 
7491 

7492 
7493 
7495 

74100 
74107 
74121 
74122 
74141 
74145 
74154 
74174 
74180 
74181 
74192 
74193 
74196 

14p 12p 10p 
14p 14 10p 
lip 14 10p 
15p 121p IOp 
16p 13p I lp 
16p 13p llp 
16p 13p 11p 
160 13p' 1 l 
29p 24p' 20p 
27p 22}p 14 

ñ i : 
27p 22}p 14 
27p 22}p IBp 

75p 62p 50p 
65p 559 43p 

57p 

75p 6 54 
946 83p 67p 
30p' 25p 20p 

259' 21p 17p 

30p 25p pp 
32p 26p 21p 

47p' 39p 31p' 
32p 26p 2lp 
75p 62p 50p 

£1.30 £1.09 87p 
329' 26p 21p 

£2.92 £2.80 £2.10 
49p 40p' 32p 
659 55p 45p` 

57p 46p 360 
45p 40p 32p 

67p' 55p 459 

£1.08 89p 72p 
35p 28p 22p 
34p' 28p 23p 
47p 39p' 31p 
789 639' 53p 
689 58p' 489 

E1.62 £1.48 86p 
£1.00 83p 67p 
£1.06 88p 71p 
£3.20 £2.50 £1.90 
£1.35 £1.14 90p 
£1.35 E1.14 90p 

£1.64 E1.34 99p 

555 (8 pin dip)V 55P 
555 (70-9921 Blp' 
556 (14 pin dip) £1.29 

703 (RF /IF Amp) 6BP 

709 (8 pin drip) 38p 

709 (T0 -99) 45p 

709 (14 pin dip) 399 
710 (8 pin dip) 399 
710 (T0 -99) 459 

710 (14 pin dip) 44p 
711(10 -99) Slp 

711 (14 pin dip) 44p 
720 (A.M.Radio) £1.76 
723 (T0 -99) E1.09 

3723 (14 pin dip) 55p 
3741 (8 pin dip) 30p 

741 (T0 -99j 43p 

741 (14 pin dip) 3*P 
747 )14 pin dip) El .04 
748 (8 pin dip) 42p 
748 (T0 -99) 469 
748 (14 pin dip) 49p 
753 (F.M. 1st .1.F) 

£1.08 
75491 8B9 
75492 £1.10 

Reguloton 100 mA 

7BI05WC (70-92) 64 
78L12WC (T0-92) 60p 
78L15WC (T0-92) 64 

AY-I-0212 £6.93 
AY-1-5051 £1.44 
AY-5-1224 £3.95 
AY-5-3500 £6.59 
AY-5-3507 E6.59 
AY-5-4007 £7.94 

BHA0002 £3.01 

CA2111 £1.19 
CA3045 £1.69 
CA3046 BBp 

CA3053 59p 
CA3065 E1.60 
CA3075 £1.64 
CA3078 £1.26 
CA3080 54 
CA3081 £1.86 
CA3082 £1.86 
CA3089E (TDA1200) £2.43 
CA3097E £1.67 
CA3123E £1.76 
CA3130 84p 
CA3401E (LM3900) 689 
CA3600E £1.44 

1.005T1 (T0.3) £1.46 
L036T1 (10.3) E1.46 
L0371 (T0 -3) £1.46 
L129 (SOT -32) 85p 
L130 (SOT-32) 85p 

Regulators 100mA L131 (SOT -32) 85p 
78LO5AWC (TBA625A) 90p 
78L12AWC (TBA6258) 90p LM30IT (T0 -99) 650 
78L15AWC (TBA625C) 9pp LM301S (8 pin dip)59p 

LM301AT(T0-99) 67p 

LM301A 5(8 pin dip! 59p 

LM307 T (TO -99) 59p 
LM307 S (8 pin dip) 57p 

a LM308 T (T0 -99) £1 .96 
a LM308 S (8 pin dip) 98p 

LM308A T (TO-99) £7.92 
LM308A S (8 pin dip)£6.90 

LM309K £2.34 
LM339 £2.25 

Ra9uloton 503nA 
78M05HC £1.35 
78MI2HC E1.35 
78M15HC £1.35 
78M18HC £1.35 
78M24HC EI.35 

Regularon IA 
7805KC (10-3) 
7812KC (T0-3) 
7815KC (T0-3) 
7818KC (T0-3) 
7824KC (T0-3) 

£2.09 
£2.09 
E2.09 
£2.09 
E2.09 

RRpp la ron IA 
36O31¡f220) £1.72 
78121K (10-220) £1.72 
78151K (T0-220)£1.72 
78181K (T0 -220) £1 .72 
7824UC (T0220 ',EI .72 

ICL8030 £3.52 

LM370N £2.85 
LM371 £2.08 
LM372N E1.99 
LM373N £2.99 
LM377N £2.71 
LM380 £1.25 
LM381 El .85 
LM382 £1.66 
LM703 689 
LM1820 £1.03 

LM2111 
LM3900 
LM3909 
MC 1303L 

MC 1306P 
ÿ MC 1310P 

MC1312P 
MC1314P 
MC1315P 
MC1327P 
MC1330P 
MC3401P 
MC 1339P 
MC 1350 

MC 1351 

MC 1352 
MC 1357 

£1.12 
69p 
64 

1`.1.94 

85p 
E2.1C 

£2.52 
£4.34 
£4.85 
C1.48 

89p 
81p 

£ 1.60 
68p 
92p 
92p 

£1.60 
MC 1358(CA3065) £ 1 . 23 
MC 1375 £ 1.56 
M1C.1455 (555T) 65p 
MC1456CG £1.77 
MC1458CPI 89p 
MC1468G £2.30 
MC1495L £4.48 
MC1496G £1.01 
MC3302P £1.65 

MC3401P 81p 

MFC4000B 
MFC4060A 
MFC6030A 
MFC6040 

51545314 
MM5316 

87p 
86p 
85p 

£101 

£4.80 
£9.99 

MVRSV (T0-3) E1.45 
MVR12V (10-3) £1.45 
MVRI5V (T0-3) £1.45 

NE540I 
NE546A 

INE555V 
NE556 
NE5608 
NE561B 
NE562B 
NE563 
NE565N 
NE566V 
NE56N 
506000 

SL414A 
SL415A 
5L437D 
SL440 

SN75491N 
SN75492N 

£1.25 
£1.16 

69p 
£1.29 
£5.06 
£5.06 
£5.06 
E2.96 
E2.63 
E1.87 
£2.63 
£1 22 

E2.09 
£2.75 
£7.50 
£2.84 

84 
£1.10 

ZN414 Leaflet free with devices( 10p Pone ) 

MC1310; 2, 4 8 5 Leaflet free with device (IOp 

LED DISPLAYS 
Li ironie Double Digit Displays 
0.5" Common Anode; 2 R/H 

Decimal Points 
01721 j I .9 
01727 0.0 ro 9.9 
Suitable for Clocks, Matons, 
Instruments, Channel Indicaron 
Our price £4.75 each 

Low cost Red GaAsP 
Motorola MID 500 
in o 1092 package 

15p. 

Red 
Green 
Oronge 
Yellow 

NEW 

. 111 
e l e la_I e 

0.33" Litsnie DL 707 Seriar 1 

0.33 Monenro MAN 50/70/8íy3600,, / 
0.33 Xciton XAN 70 Saries 
0.43 Monsanto MAN 4000 Series 

0.63 Litronix DL747 'Jumbo' Series 

aloni 

SN76001N (TAA611) £1.82 
SN76003N £3.30 
5N76013N £1.98 
SN76023N £1.98 
SN76227N(MC 1327) EI .89 

SN76532N E1.86 
SN76544N £1.81 
5N76550-21TAA550184 
SN76552-2 /OP 
5N76660N(TBAI20) 75p 

SN76666N (CA3065) EI .12 

TAA263 
TAA300 
TAA310A 
TAA320 
TAA350 
TAA370 
TAA550 
1AA570 
TAA700 

TBA1205 
TBA231 
TBA281 (723) 
TBA5000 
TBA5200 
TBA5300 
TBA5400 
TBA5500 
TBA56000 
TBA625A 
TBA6oS8 
TBA625C 

TBA651 
TBA7200 
TBA7500 
TBA800 
TBA8105 
T8A81OAS 
TBA820 
TBA9200 
TBA9900 

TCA2700 
TCA760 
TCA8000 
TCA8305 
TCA940 

TDA1054 
TDA1200 
TDA1405 
TDA1412 
TDA1415 
TDA2010 
TDA2020 

ULN21I1A 

£1.50 
£2.16 
£1.87 
£1.44 
£2.43 
£3.45 

75 
£2.75 
£5.03 

E1.25 
£1.02 
£2.59 
£3.16 
£3.85 
£3.27 
£3.72 
£5.29 
E5.29 
£1.03 
£1.03 
£1.03 

£1.87 
£2.79 
£2.79 
£1.11 
£1.24 
£1.24 

86p 
£4.71 
£4.71 

£5.24 
£2.16 
£7.24 
£1.04 
£7.25 

El .50 
£2.43 

84 
84 

£3.00 
£3.75 

£1.52 

ZN414 £1.26 

DIGITAL SWITCH 

BCD encoded digital switch 
Reading 0 to 9. Suitable for 
digital clock alarm serine 
DVM input Scaling etc. 

I to 9. £l .49 each 

all £1.82' each (Red only) 
oll £1.82 Each (Red, green, yellow, Orange) 
all £1.49" Each (Red Green, yellow) 
oll £2.32 Each (Red, Green, Yellow, Oronge) 
all £242 Each ( Red only 1 

Common Cathode os Common Anode (Red only) 

NOTE MAN 4000 Series pin ours are 14 pin dil the same as MAN 50; 70 and 80 series. 

LIGHT EMITTING DIODES 
Free snapon plastic resinar 

0.125" 0.16" 
dia .lens dia. len 
(T1L209) 
I. IO' 100' 1' 10° 

14 15p 
27p 24 
27p' 24 
34 31p 

13p 
22p' 
22p' 
29p 

27p 
33p 
33p 
35p 

24 
30p 
30p 
32p 

100' 

22p 
27p 

29p 

0.2" 
dio. len 
(MLED 650) 
I' IO' 100* 

14 14 14 
34 27p 24 
30p 27p 24 
34 33p 34 

Cona ä 
Our Bulk Buying Power enobles o 

peot of our Special Offer 

0.33; (LIT 707) 90p.(inc. VAT) 

0.63 (LIT 7471E1.99 .(inc. VAT) 

oPTOISOLATORS 
ILI 4N25or 711.116 
6 pin industry standard package 
2.5KV isolation E1.00. 

MA /NS TRANSFORMERS 
Secondarie 

6-0-6V 
9-O-w 
I2-0-I2V 
20 -0-20V 
24-0-24V 
28 -0-28V 

100 mA 

100 mA 

100 mA 
1A 

500 mA 
lA 

97p. 
97p. 
97p 

£4.55 
£2.48 
E6.18 

0-9-17 V 
0-12-15-20-24-30V 
0-24-30-40-48-60V 
0-19-25-33-40-50 V 

14 2A 

- £1.95 * E2.27 
£2.48. £4.15. 

- £5.18 £7.02 
£2.70 £3.40 e 04.53 

p. . tronformen 10 %of price min. 24 

4A 

£2.64 

VAT INC 
Items followed by a 
inc . VAT at 8% 
all *Pers include 25% 

Overseas Customers 

deduce 2/27 from 

items 1/5 f rom others 

postage & pocking 20, 
Orden for oser £6. post 

free. Except tronforthen 

Data Shee and photocopy service available 10p. per page 

Advert No .1A of Series B BrIll1=ils 

WW -006 FOR FURTHER DETAILS 
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To obtain further details of any 
of the coded items mentioned 
in the Editorial or Advertise- 
ment pages of this issue, please 
complete one or more of the 
attached cards entering the 
reference number(s). Your 
enquiries will be passed on to 
the manufacturers concerned 
and you can expect to hear 
from them direct in due course. 
Cards posted from abroad 
require a stamp. These Service 
Cards are valid for six months 
from the date of publication. 

Please Use Capital Letters 

If you are way down on the 
circulation list, you may not be 
getting the information you 
require from the journal as 

soon as you should. Why not 
have your own copy? 

To start a one year's 
subscription, place a tick in the 
box on one of the postage -free 
cards opposite and fill in your 
name and address. 
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Postage will 
be paid by 
Licensee 

Do not affix Postage Stamps if posted in 
Gt. Britain, Channel Islands or N. Ireland 

BUSINESS REPLY SERVICE 
Lizence No. 12045 

WIRELESS WORLD, 

READER ENQUIRY SERVICE, 

429 BRIGHTON ROAD, 

SOUTH CROYDON, 

SURREY 

CR2 9PS 

Enquiry Service for Professional 
Readers 

mi CUT HERE em 

WIRELESS WORLD 

i i 

a 
Wireless World, March 1976 

Please arrange for me to receive further details of the products listed, 
the appropriate reference numbers of which have been entered in the 
space provided. 

Name 

Name of Company 

Address 

Telephone Nimber 

WW. 

wW. 

WW. 

ww. 
WW. 

WW. 

ww. 
ww. 
WW. 

wW. 

ww. 
ww. 
WW. 

Ww. 
WW. 

WW. 

WW. 

WW. 

WW. 

wW. 
WW. 

WW. 

WW..., 
ww.... 
Ww.... 
Ww.... 
ww.... 
ww.... 
ww.... 
ww.... 
Ww.... 

WW.... 
ww.... 
wW.... 
ww.... 
ww... 
ww.... 

PUBLISHERS 
USE ONLY A/E 

Position in Company 

Nature of Company /Business 

No. of employees at this establishment 

I wish to subscribe to Wireless World 

VALID FOR SIX MONTHS ONLY 

BMW CUT MERE 

Wireless World: 
Subscription Order Form 

To become a subscriber to Wireless World 
please complete the reverse side of 
this form and return it with your 
remittance to: 

Wireless World, Room 15, 
Dorset House, Stamford Street, 
London SE1 9LU. England 
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Enquiry Service for Professional Wireless World, March 1976 
Readers 

WW.... WW.... Ww.... 
Ww... ww.... ww.... 

WIRELESS WORLD 

Please arrange for me to receive further details of the products listed, 

the appropriate reference numbers of which have been entered in the 
space provided. 

Name 

Name of Company 

Address 

Telephone Number 

PUBLISHERS 
USE ONLY A/E 

Position in Company 

Nature of Company /Business 

No of employees at this establishment 

I wish to subscribe to Wireless World 

VALID FOR SIX MONTHS ONLY ---- - - - - -- CCU T HERE 

Postage will 
be paid by 
Licensee 

Do not affix Postage Stamps if posted in 
Gt. Britain, Channel Islands or N. Ireland 

BUSINESS REPLY SERVICE 
Licence No. 12045 

WIRELESS WORLD, 

READER ENQUIRY SERVICE, 

429 BRIGHTON ROAD, 

SOUTH CROYDON, 

SURREY 

CR2 9PS 
IBM CUT HERE 

Wireless World Subscription Order Form 

UK subscription rates 

1 year: £7.00 

121 

Wireless World, March 1976 

USA & Canada subscription rates 

1 year: $18.20 
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I 
Please enter my subscription to Wireless World for 1 year I 

I enclose remittance value made payable to 

IPC BUSINESS PRESS Ltd. 

Name 

Address 

V' HARMSWORTH TOWNLEY 
FOR FASTENERS 

The quickest way of 
putting things together 

I METAL ANCHOR NUTS 
with threads up to 3/8" or 10 mm 

SYSTEM J for 
r sheet metal and 

other work up to 
1/4" thick 

} " SYSTEM X for . _-,., materials from 

1 
0.038" upwards. 

These internally threaded fasteners 
are set into work like a blind rivet 
with hand and power tools. 

M 
WIRE TIES 
Colour coded 

P-411 
plastic wire ties. t Twist -on, Twist -off, 

VV / use over and over 
again. 

t ' 
'NI, 

PLASTIC RIVETS 
Self expanding 
plastic rivets, set 

with simple hand 
tools or a light 
hammer. 

l t'tf iI`C 

DRESSING CLIPS' 
Semi -rigid panel - 
mounted clips for 
flat, compact looms. 

i 
SELF -ADHESIVE 

CABLE CLIPS 
Three sizes of 
plastic clips with 
self- adhesive 
backing. I 
P.C. BOARD 

b_óó FITTINGS 
n o DO I Guides, Stand -offs, 

L spacers in various 
i, sizes, all in non- 

conductive plastic.' 

To get information on 
hundreds of fastener types 

please ask for leaflets! 
Harmsworth, Townley & Co. Ltd. 

2 Harehill, Todmorden, Lancs. 

L Phone 070 681 2601 

WW-003 FOR FURTHER DETAILS 
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Introducing 
the small speaker witiNg'ideas 

Celestion UL6 
Compact Shape 
How small? 11 %2x 16x8' /a in. to be precise; 
these measurements are the only 'small' thing 
about UL6. 

Expansive Sound 
UL gives expansive, open, natural sound; only 
Celestion have truly conquered the technical 
problems which have previously been held to be 
insurmountable. 
An intensive three year development programme 
has crystalized a life times know -how of 
speaker design and given birth to UL. 

Superior Performance 
Inside the beautiful exterior are the new 
'acoustic motor units' which make these designs 
possible. New soft dome 'tweeters' of impeccable 
design to give smooth sweet treble sounds; 
bass units built on to diecast chassis, with small 
ultra -low distortion bextrene diaphragm, extra 
large voice coil (1' /z in.) and magnet for high 
accuracy and ability to handle wide dynamic 
range and high peak music levels when required. 

The third diaphragm is Celestions auxiliary bass 
radiator 'ABR' which comes into its own on the 

extreme low notes of instruments 

such as organ and double bass. 

UL means ultra linear; UL also represents 
unlimited quality of sound; Celestion experience 
makes possible a prestige product at an ordinary 
cost. 
The UL6 speaker has precise and beautiful 
balance both aurally and visually. 

Celestion 

!Hear the full range speak for itself: 
Please send me Full det ails or 
UL6 UL8 UL10 and inform me of my 

nearest franchised demonstration centre. 

Address 

W9 

Rola Cerestion Limited, Dittcn Woks. Foxhall Road, IpswIch, Suffolk IP3 8JP 

Telephone Ipswich (C473) 7313 Cables: Voicecoul Ipswich. Telex 98365 
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/Marshall's 
A. Marshall (London) Ltd Dept: WW 
42 Cricklewood Broadway London NW2 3ET Tel . 01- 452 0161 /2 
Telex: 21492 
& 85 West Regent St Glasgow G2 2QD Tel : 041 -332 4133 
& 1 Straits Parade Fishponds Bristol BS16 2LX 
Tel 0272 654201/2 
& 27 Rue Danton Issy Les Moulineaux Paris 92 Tel 644 2356 
Catalogue price 25p Trade and export enquiries welcome 

OUR RANGE COVERS OVER 7,000 ITEMS 
THE LARGEST SELECTION IN BRITAIN 

TOP 200 IC'S TTL CMOS & UNEARS 

CA3020A 1.80 
CA3028A 0.79 
CA3035 1.37 
CA3046 0.70 
CA3048 2.11 
CA3052 1.62 
CA3089E 1.98 
CA30900 4.23 
CD4000 0.36 
CD4001 0.36 
CD4002 0.36 
CD4006 1.58 
CD4007 0.36 
CD4008 1.83 
CD4009 1.18 
CD4010 1.18 
CD4011 0.36 
CD4012 0.36 
CD4013 0.66 
CD4014 1.72 
CD4015 1.72 
CD4016 0.66 

' CD4017 1.72 
CD4018 2.55 
CD4019 0.86 
CD4020 1.91 
CD4021 1.72 
CD4022 1.66 
CD4023 0.36 
CD4024 1.24 
CD4025 0.32 
CD4027 0.43 
CD4028 1.50 
CD4029 3.50 
CD4030 0.87 
CD4031 5.19 
CD4037 1.93 
CD4041 1.0 
CD4042 1.38 
CD4049 0.81 
CD4050 0.96 

CD3130 0.88 
CD4510 1.25 
CD4511 1.84 
CD4516 1.25 
CD4518 1.87 
CD4520 1.87 
LM301A 0.48 
LM308 1.17 
LOO5TL 1.50 
LM380 .98 
LM381 2.07 
LM702C 0.75 
LM709 

T099 0.38 
BOIL 0.46 
14011 0.38 

LM710 0.47 
LM 723C 0.66 
LM741C 

T099 0.40 
8011 0.40 
14011 0.36 

LM747 1.06 
LM748 

8011 0.44 
14DI1 0.41 

LM3900 0.81 
1M7805 1.88 
0M7812 1.99 
LM7815 1.99 
LM7824 1.99 
MC13031. 1.60 
MC1310P 2.50 
MC1330P 0.90 
MC1351P 0.80 
MC14661 3.50 
MC1469R 2.75 
MC14553 4.07 
NE555V 0.70 
NE556 1.30 
NE560 4.48 

NE561 4.48 
NE565 4.48 
SL414 1.90 
SL610C 1.70 
SL611C 1.70 
SL612C 1.70 
SL620C 2.80 
51621C 2.50 
SL623C 4.55 
51.640C 3.10 
5N7400 0.16 
SN7401 0.16 
SN7401AN 0.29 
SN7402 0.16 
5N7403 0.16 
5N7404 0.19 
SN7405 0.19 
SN7406 0.36 
SN7407 0.36 
5N7408 0.19 
557409 0.18 
SN7410 0.16 
5N7411 0.20 
5N7412 0.22 
SN7413 0.28 
SN7416 0.28 
5N7417 0.28 
5N7420 0.16 
5N7423 0.23 
SN7425 0.23 
5N7427 0.23 
SN7430 0.15 
557432 0.22 
SN7437 0.28 
SN7438 0.28 
SN7440 0.16 
SN7441AN 0.63 
SN7442 0.65 
SN7445 0.78 
5N7446 0.84 
SN7447 0.80 

SN7448 
SN 7450 
SN7451 
SN7453 
557454 
SN7460 
SN 7470 
557472 
557473 
SN7474 
SN7475 
SN7476 
SN7480 
SN7481 
SN7482 
SN7483 
SN7484 
SN7485 
SN7486 
SN7490 
557491 
557492 
SN7493 
SN7494 
557495 
SN7496 
SN74100 
5574107 
5574118 
SN74119 
SN74121 
6574122 
SN 74123 
SN74141 
SN74145 
SN74150 
SN74151 
SN74153 
5574154 
SN74155 
SN 74157 

0.60 
0.16 
0.18 
0.16 
0.16. 
0.16 
0.29 
0.21 
0.31 
0.31 
0.45 
0.30 
0.42 
1.00 
0.65 
0.82 
0.95 
1.00 
0.29 
0.42 
0.75 
0.45 
0.45 
0.75 
0.68 
0.68 
1.10 
0.30 
0.85 
1.75 
0.32 
0.42 
0.65 
0.75 
0.72 
1.20 
0.68 
0.68 
1.20 
0.78 
0.76 

5574150 0.88 
SN74161 0.88 
5574162 0.88 
SN74163 0.88 
SN74164 1.60 
SN74165 1.60 
5574167 3.30 
SN74174 0.99 
5574175 0.70 
SN74176 1.14 
5574180 1.10 
SN74181 1.95 
SN74190 1.86 
5574191 1.86 
5574192 1.15 
SN74193 1.15 
5574196 1.60 
SN74197 1.58 
SN74198 1.90 
SN74199 1.60 
SN76003N 2.92 
S5760135 1.95 
SN76023N 1.60 
SN76033N 2.92 
TAA263 1.20 
TAA300 1.84 
TAA3506 2.10. 
7AA550 0.32 
TAA611C 2.19 
TAA621 2.03 
TAA6618 1.03 
TBA641B 2.25 
TBA651 1.69 
TBA800 0.89 
T8A810 0.88 
TBA820 0.80 
TBA920 1.79 
14DILSKT 0.12 
16DILSKT 0.13 

LONDON, GLASGOW, PARIS - AND NOW 

BRISTOL 
IT'S OUR SERVICE THAT MAKES US GROW 

POPULAR SEMICONDUCTORS 

2N696 0.22 253906 0.11 AFJ39 0.65 B0139 0.71 MPSA56 0.31. 
2N697 0.16 2N4037 0.42 AF239 0.65 80140 0.87 0028 1.48 
25698 0.82 2N4036 0.67 AF240 0.80 8E115 0.29 0C35 1.16 
25699 0.59 2N4058 0.18 AF279 0.70 8E117 0.55 0C42 0.50 
2N706 0.14 254062 0.16 AF280 0.79 8E154 0.20 0C45 0.32 
2N708 0.17 2N4289 0.34 AL102 1.00 8E159 0.27 TIP29A 0.49 
2N916 0.28 254920 1.10 BC107 0.14 5E180 0.35 TIP29C 0.58 
25918 0.32 2N4921 0.83 BC108 0.14 8E181 0.38 5I831A 0.82 
251302 0.155 254923 5.00 BC109 0.14 8E184 0.30 TIP32A 0.74 
2N1304 0.26 2N5245 0.29 8C1478 0.14 8E194 0.12 TIP33A 1.01 
2N1306 0.31 255294 0.46 BC148B 0.16 8E195 0.12 T1P34A 1.51 
2N1308 0.47 255296 0.48 BC149B 0.16 8E196 0,18 TIP35A 2.90 
251711 0.27 255457 0.29 BC157A 0.16 8E197 0.15 111.366 3.70 
2N2102 0.60 255458 0.26 BC158A 0.16 5E198 0.18 TIP41A 0.79 
252147 0.78 2N5459 0.29 BC1678 0.15 8E244 0.21 TIP42A 0.90 
2N2148 0.94 256027 0.45 BC16813 0.16 BF257 0.47 TIP2955 0.98 
2N2218A 0.47 í3N128 0.73 8C169B 0.15 8E258 0.53 TIP3055 0.50 
2N2219Á_ 

0 
0.52 
0.25 

35140 
3N141 

1.00 
0.81 

BC182 
BC1821 

0.12 
0 "` 

8E259 
8E561 

0.65 
0.27 

71S43 
ZTX300 

0.25 
0.13 

252221 0.18 3N200 2.49 BC183 0.12 5E598 0.25 ZTX301 0.13 
2N2222 0.20 40361 0.40 BC1831 0.13 BFR39 0.24 ZTX500 0.15 
252369 0.20 40362 0.45 BC184 0.13 BFR79 0.24 2TX501 0.13 
252646 0.55 40406 0.44 BC1841 0.13 eFx29 0.30 2TX502 0.18 
252904 0.40 40407 0.35 BC212A 0.16 BFX30 0.34 15914 0.07 
252905 0.47 40408 0.50 8C2121A 0.16 BFX84 0.30 1N3754 0.15 
2N2906 0.33 40409 0.62 BC213LA 0.15 BFXBS 0.30 1N4007 0.10 
2N2907 0.22 40410 0.52 BC214LB 0.18 BFX88 0.30 154148 0.07 
252924 0.20 40411 2.00 BC2378 0.16 BFV50 0.225 1 54504 0.22 
2N2926G 0.12 40594 0.74 BC238C 0.15 BFV51 0.23 1 N5408 0.30 
253053 0.25 40595 0.84 BC239C 0.15 8FV52 0.205 44119 0.08 
253054 0.60 40636 1.10 BC257A 0.16 BRY39 0.48 BA102 0.25 
2N3055 0.75 40673 0.73 BC2588 0.16 ME0402 0.20 BA145 0.18 
253391 0.28 AC1 26 0.20 BC2598 0.17 ME0412 0.18 BA154 0.12 
2N3392 0.15 ÁC127 0.40 BC301 0.34 ME4102 0.11 BA155 0.12 
2N3393 0.15 ÁC128 0.35 BC307B 0.17 MJ480 0.96 881035 0.23 
2N3440 0.59 AC151 0.27 BC308A 0.15 NJ481 1.20 881048 0.45 
.2N3442 1.40 AC152 0.49 BC309C 0.20 MJ490 1.06 BY126 0.12 
2N3638 0.15 AC153 0.35 BC327 0.23 MJ491 1.45 85127 0.15 
253702 0.12, AC176 0.41 BC328 0.22 MJ2955 1.00 BYZ11 0.51 
2N3703 0.13 AC187K 0.35 BCY70 0.17 MJE340 0.48 BVZ12 0.51 
253704 0.15 AC188K 0.40 BCY71 0.22 MJE370 0.66 0447 0.06 
2N3706 0.16 AD143 0.88 BCV72 0.15 MJE371 0.75 0481 0.18 
2N3708 0.14 AD161 0.69 BD121 1.00 MJE520 0.60 0A90 0.06 
253714 1.38 AD162 0.69 80123 0.82 MJE521 0.70 0A91 0.06 
2N3716 1.80 AF106 0.40 BD124 0.87 MJE2955 1.20 0A200 0.08 
2N3771 2.20 ÁF109 0.40 8D131 0.40 MJE3055 0.75 BV164 0.57 
2N3773 2.65 ÁF115 0.35 BD132 0.50 MP8113 0.47 ST2 diac 0.20 
2N3789 2.06 ÁF116 0.35 BD135 0.21 MPF102 0.39 40669 1.00 
253819 0.37 AF 117 0.35 80136 0.22 MPSA05 0.25 TIC44 0.29 
2N3820 0.29 AF 118 0.35 80137 0.24 MPSAOfi 0.31 C1D6D 0.65 
2N3904 0.58 AF 124 0.30 BD138 0.26 MPSA55 0.31 OPR12 0.60 

Prices correct at February, 1976. but all exclusive of V.A.T. Port & Packing 25p 
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SIGNAL GENERATORS Q Q 
MARCONI TF80ID /IS. 10 -480 mHz P.O.A. . 

MARCONI TF80I8 /2S. 10-480 mHz E225. 
HGN MS3 /U. 9.7 -11.9 and 77 -109 mHz. AM /FM. 
ADVANCE SG63D. AM /FM 7.5- 230mHz £125. 
RACAL /AIRMEC 20IA. 30kHz- 30mHz. As new. P.O.A. 
ADVANCE SG2I VHF Square -wave generator 9kHz-100mHz. E25. 

OSCILLOSCOPES á 
SOLARTRON CD1400 DC- 5m Hz '' 
COSSOR CDU110. DC- 80mHz.'e.:; 1. 
TEKTRONIX 545A with CA unit. DC- 30mHZ. Price .. 

only £295.00 1 
TEKTRONIX 531 DC -15mHz with L type plug -in 
TEKTRONIX 535 DC -15mHz with L type plug -in 
TEKTRONIX 545B DC -30mHz w'th 'CA" plug -in. 
TEKTRONIX 585A. DC -80mHz with type 82 plug -in. 
TEKTRONIX 6548. Storage oscilloscope. 
TEKTRONIX 502. 200uV. Sens. X -Y. 

_TEKTRONIX C27 Polaroid Came a. Series 125 with 560 series adapter. 

CO -AXIAL CHANGE OVER 
RELAYS. Terminated in "N' -type 
sockets (3 off). Suitable for frequencies 
up to 1GHz. 48.V.D.C. coil. Plugs 
available at SOP each. Relay only 
£5.50 each 

PRINTED CIRCUIT MOTORS. 
Manufactured in U.S. by Photocircuits 
Corp. 24.V.D,C. 2,000 rpm. 14 cros 
diameter. These are quality made. high 
precision motors offered at a fraction of 
list pace. Only £8.50 each. 

MARCONI TF995A2/M AM /FM 
R.F. SIGNAL GENERATORS. 
1.5- 220mHz. 0- 100kHz Deviation. 
1 pV -100mV output. Sold in excel -' 
lent condition. P.O.A. 

METRIX 210 WOBBULATORS. 
0.25mHz. Sweep width 0.5 - 20mHz. 
Output 

Last 
sttfew 

of 
in steps of 

10 to tOuV. Last few of these left at 
only E15.00 each to callers only 

E.M.I. oscilloscopes model WM 16 with 
type 7/ 1 W.B.A. plug -in unit. Sup- 
plied in perfect condition complete with 
trolley. £125.00. "WEE MEGGERS ". 250V. Insulation 

Testers. Good working condition. 
E8.50. 20 -way BP() Jack strips to accep 

316 type Jack plugs. Also quantity 
of 316 plugs available. All good 
condition. 'MUFFIN' INSTRUMENT FANS. 

Manufactured in Holland by Rotron. 
Dims.: 4.5x4.5x1.5 ins. This is a 
precision cooling fan, very quiet 
running specially designed for the 
cooling of electronic equipment, 
amplifiers, etc. 115V.50Hz operation, 
drawing only 11 Watts. The list price 
from Rotrons is over £10 each Our 
price, brand new, only £4.50 each. 

Centrifugal blowers by WOODS. 8 inch 
snail type. Outlet VA x tin. 24V DC 
2.8A. 2400 r.p.m. Grey stove finish 
All brand new. Price is £10.50 + 
carriage. 

GENTS / FRIEDLAND fire alarm 
bells. Operating voltages 12v do /24v 

MINIATURE DEAC NI- CADMIUM 
batteries, type 70DK. 3 cells in package 
making 3.7 Volts. 25x17x15mm only 75p 
post paid. paid. 

dc. All in as new condition and tested 
before despatch. Sizes 6/6/12 inch 
Prices £4.80, E5.20 and £8.50 resp. 

COMPUTER PERIPHERALS. Tape 
punches, 8 hole by Westrex and other 
well known manufacturers. Tape 
readers by Elliot. All virtually brand 
new. Prices are better than one half the 
maker's. Write or 'phone for quotation. 

E. M.1. oscilloscopes type RM015. 
Response 

oscilloscopes 
scopes 5 inch 015. 

10KV E.H.T. We can offer these quality 
oscilloscopes at the exceptional price of 
only £35 each to callers only. 

An exceptional buy enables us to offer 
stabilised and regulated power supplies 
by APT at a very cheap price. 16 -24v 
dc @ 10 Amps, and 8 -10v dc @ A. 
Both supplies o are extremely 

each 
.50 

low ripple voltage. Price each E18.50 
+carriage. 

ADVANCE type 63A AM /FM R.F. Signal 
generators. 7.5- 230mHz. Deviation 0 -22.5 
and 0 -75 kHz. X -sweep output, Crystal 
calibrator, 'scope output. £75.00. 

MISCELLANEOUS TEST EQUIPMENT 
MARCONI TF1400S double pulse generator with TM6600 /S secondary 
pulse unit. £105. 
MARCONI TF791D deviation meter, 4- 1024mHz. 0- 100kHz deviation. 
MARCONI 455E Wave Analyser £120. 
MARCONI TF2600 Valve Voltmeter 1 mV -300V. Excellent. £75. 
ROHDE & SCHWARZ USVD calibratedreceiver 280- 940mHz (4600mHz). 
LEVELL TG200 DM. RC Oscillator, c/w case, £65. 

ROHDE & SCHWARZ URV milli -voltmeter BN10913 (late type) 
1mV -10V. With "T' type insertion unit, free probe and attenuator heads. 
1kHz- 1,600mHz. £175. 
COSSOR 1453 True RMS milli -voltmeter. Excellent. £75. 
AIRM EC TYPE 210 modulation meter. Excellent condition. 
ROHDE & SCHWARZ -'SCR"' V.H.F. Signal Generator 1000 -1900 mHz, 
MARCONI type TF936 Impedance Bridge. £85.00. 
GERTCH Phase Angle V. Meters. Range 1 mV -300V, in 12 ranges. 
SOLARTRON oscillator type CO 546. 25Hz- 500kHz. £30.00. 
GAMBRELL Precision 4 Decade Resistance Box. 1 -11, 110 ohms. £24.50. 

PLEASE ADD 8% V.A.T. TO THE TOTAL AMOUNT 
WHEN ORDERING. INCORRECT AMOUNTS WILL 
CAUSE DELAY IN DESPATCH. THANK YOU. 
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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. 

Pine Pack 
9 Function switch, 10 turn tuning 

potentiometer. knobs 
E2.15 10 Frequency meter, meter drive components. 

fibreglass printed circuit board 
11 Toroidal transformer with electrostatic 

£4.80 screen. Primary: 0-117V-234V 
12 Set of capacitors. rectifiers, voltage 

£6.25 regulator for power supply 
13 Set of miscellaneous parts. including 

sockets, fuse holder, fuses. inter. 
E8.80 connecting wire. etc. E1.50 

14 Set of metal work parts including silk 

f 1.10 screen printed facia panel. acrylic 
silk screen printed tuning indicator 

E2.60 panel insert. internal screen. fixing 
carts. etc. E6.50 

£3.45 15 Construction notes tfree with complete 
kill £0.25 

16 Teak cabinet 
One each of packs 1 -16 inclusive are 

required for complete stereo 
FM tuner. 

Total cost of individually purchased packs 

Price 

f 5.30 

E 8.60 

f 4.45 

E2.95 

£8.30 

£9.85 

£76.85 

FREE TEAK CASE WITH FULL KITS 

KIT PRICE only £66.15 carriage free (U.K.) 

STEREO FM TUNER KIT 
In the April and May issues of Wireless World there was published 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. This original circuit has been 
developed further and is used as the basis for our new slimline unit. 
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 -tum 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 temperature compensated MC 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 weN- 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 1RANSFORMER 

STYLED TO COMPLEMENT THE WORLD -WIDE 

ACCLAIMED LINSLEY -HOOD 75W AMPLIFIER 

for further information please write for FREE LIST 

MORE KITS ON 
NEXT PAGE! 

********************************* 
EXPORT NO PROBLEM 

£rs NOW HEAP CHEAP! 
By special arrangement the U.K. government has continued its policy of industrial sabotage and 
stimulation of inflation ensuring the rapid decline in value of sterling, making it even easier for 
overseas readers to purchase the Powertran range of high -quality audio kits (£ down 12% against 
U.S. s in last 6 months!). Write now for postage quote. 

Typical P. & P. charges at November ist (E & 0E) 

L.H. 75 Watt 
Air Sea 

F.M. Tuner 
Air Sea 

T20 +20 
Air Sea 

' Australia £42.60 £11.40 £26.05 £7.25 £17.05 £4,65 
Canada £23.50 £8.00 £14.40 £5.05 £9.60 £3.45 
Denmark £10.50 E7.40 £6.00 £4.65 £4.75 £3.25 
Germany £10.50 £7.65 £6.00 £4.80 £4,75 £-3 35 
New Zealand £41.60 £10.75 £25.25 £6.85 £16.85 £4.40 
Norway £11.40 £7.30 £6.70 £4.50 £5.20 £3.30 
Rep. S. Africa £25.00 £7.130 £15 15 £4.85 £10.35 £3.45 
Sweden £10.90 £7.25 £6.45 £4.50 £4.95 £3.25 
Switzerland £8.90 £6.85 £5.30 £4.25 £4.10 £3.10 
U.S.A. £23.20 £9.85 £14.25 £6.30 £9 45 £4.05 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
75W AMPLIFIER KIT 
In Hi -Fi News 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 Full circuit description 
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. 

Hi -Fi News Linsley -Hood 75W /Channel Amplifier 
Mk III Version (modifications as per Hi -Fi News April 1974) 

Pack 
1 Fibreglass printed -circuit board 

for power amp. 
2 Set of resistors. capacitors. pre-sets 

for power amp. 
3 Set of semiconductors for power 

amp. now using BDY58, 
BD529. 80530) 

4 Pair of 2 drilled. finned heat sinks 
5 Fibreglass printed -circuit board 

for pre amp. 
6 Set of low noise resistors, capacitors. 

presets 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. 

Price 

£0.85 

£1.70 

Pack 
11 

in handbook FREE TEAK CASE WITH FULL KITS 

(pack 153-price 30p) 

£62.40 KIT PRICE onl carriage free (U.K.) 

Price 
Fibreglass printed circuit board 

for power supPly f0.65 
12 Set of resistors' capacitors. 

secondary fuses. sernicgm 
duc.ors for power supply E3.50 

13 Sat of miscellaneousparts 
C6.50 including DIN skis. mains 
E0.80 input skt. fuse holder. inter- 

connecting cable. control 
E1.30 knobs £4.26 

14 Set of metalwork parts including 
£2.70 silk screen printed fascia 

panel and all brackets. fixing 
E2.40 parts. etc. 

15 Handbook 
£2.05 18 Teak cabinet 

2 each of packs 1 -7 inclusive 
£3.70 are required for complete 

E9.15 

stereo system 
Total cost of individually 

purchased packs 

£6.30 
£0.30 
E9.86 

V A T Please add 25 %" 

to all U.K. orders 
l'or at current rate if changed) 

U.K. ORDERS - Carriage free (MAIL ORDER 

ONLY) 
SECURICOR DELIVERY: For Securicor delivery to 
mainland - add £2.50 VAT inc. par kit 

OVERSEAS- Postage at cost + 50p 

special packing, handling (remittance in sterling please) 

Dept. WW3 
POWERTRAN ELECTRONICS 

PORTWAY INDUSTRIAL ESTATE 
t72 25 ANDOVER, HANTS SP10 3NN 

WW -023 FOR FURTHER DETAILS 
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The SECOND -USER Computer Specialists 
Peripherals and Systems for Data Processing 
Systems, Equipment and Components 

Mini - Computer 
Exchange 

JUST ARRIVED - 
SUPERB PDP8M 

16K Processor 
TU56 Dual DECTape 
TU60 Dual DEC Cassette 
SINTROM Dual Floppy Disc 
LA30 DECWriter 
ASR33 Teletype 
RTO2 Display 
Less than a year old - a bargain at 
£7,500. On display now in our London 
showroom - callers welcome. 
ON VIEW IN OUR SHOWROOM NOW: PDP81 12K Processor 
with TTY Control, Rack -mounted. Bargain price. 
Just received - DEC DF32 Disk Drive with power supply and control for PDP8E. DEC maintained. first -clas condition. Reck cabinet available if required 
Also available 
PDP11 /15 4K Processor. PDP8L 8K Processor. PC81 Reader Punch 
and Copra. RK05 Disk Drives. 

Ring now for prices. Other models becoming 
available all the time - let us know your 
requirements. 

TERMINALS - SPECIAL CLEARANCE OFFER: COSSOR DIOS 
402.2 VISUAL DISPLAY UNITS. Full 64 character ASCII Keyboard 
Display area an a 41/2" (13 lines of 40 ch.). Data Transfer rate 120 
rye. PRICE: 0100.00. 

Add ß!k 11ÁT to all prices shown. 
Callers welcome - Mon. 

Ix day to Friday 9 a m, to 5 Carriage extra - details on request. p 

PAPER TAPE PUNCHES & READERS 
INVAC P135 solenoid 
actuated punch, 35 cps. 
5/6/7/8 channel. Corn. 
pact unit 14t" x 6!Y" x 
5'. Power requirements: 
Tape tramped solenoids 
26V DC 2A. Punch solen- 
oids 26V 4.5A. Punch 

return solenoids 26V 2A. 

Minimum pulse width 16 

millbec. Price E69.S& 
BATA DYNAMICS 1114 Arab- Wonted 110 cps Punch, as new 
Mounted in sound -reducing rack cabinet and complete with control and 
interface electronics and power supply unì with short circuit and 
overload protection. Asynchronous operation up to 110 cps Our special 
price £550. 

DIGITAL PRINTING MECHANISM TYPE EP101 
Capacity 21 columns. 16 print posibons((0 -9 + -1 51. Parallel data 
entry Column spacing 3.5mm. Line spacing 5.1mm Character 
Dimensions 1 8mm wide x 2.9e,m high Power reguoments 15V DC 
Current 150n,A non. 
printing up to 410mA 

load!um 
printing 

Very compact 
nit measuring 8" 

5" x 4" OUR BAR- 
GAIN PRICE 
£49.00 (P&P El) 
Input / Output connec- 
tor also available. price 
02.00. 

JUST ARRIVED - SPECIAL PURCHASE OF DISK 
STORAGE DFIVES BY CDC WILL ACCEPT 6 -SPEED 
DISKPACKS AVAILABLE EITHER 2 OR 4 MEG 
CAPACITY. NEVER OFFERED BEFORE. PRICES FROM 
0450.00 

TELETYPE WIPE 110 

cps Synchronous Punch 

5/7/8 charnel. Sell-con- 
tained,, malins -°pentad 
unit consisting of punch 
unit. base. Rotor and tape 

supply spool. Price 
0145.00. Sound reduc- 
ing cabinet waitable at 

025.00. 

MAGNETIC COMPUTER TAPE 
. 2400' E3.00 per reel 'h" x 1200' E2.50 per reel 

2400' E4.00 per reel Film for Elliott Film Handler E5.00 per reel 

NEW REED-SWITCH KEYBOARDS BY CLARE -PENDAN WITH 

READ ONLY 
MEMORY 

ASCII - 
CODED OUTPUT 

Ideal for communications equipment. Ms. prototype designs. etc. 
68-key positions plus I inslruction keys. Positive logic. Input voltage 
-125 OC +55 
OUR INCREDIBLE PRICE £29.50 
(DUE TO SPECIAL PURCHASE) + £1.00 P &P 

NEW STOCK JUST RECEIVED: 
16-Key Japanese Keyboard. BRAND NEW SURPLUS! Magnetically °periled reed relay 
awilcves worded on PCB 9 while keys. 4 Hack. 2 yellow. I red. Dimensions 3' i'i a 3" e 
Le. Price 03.50 (PAP 341. 

4 BANK HONEYWELL ALPHANUMERIC KEYBOARD - BRAND NEW Mounted on printed circuit board (non-coded) 53 character keys + 10 
instruction keys and 2 space bars. Layout can be re- arranged es required 
Ideal for prototypes and special applications. Hall-effect switches. Power 
requirement + 5V 420 mA Price E20 00 (P&P LI). 
REED- SWITCH 4 -BANK ALPHA- NUMERIC KEYBOARD mounted 
on printed circuit board with ASCII coded output. 43 character keys + 2' 
shift keys and 12 instructional keys. Ideal for data displays computer 
programming. etc. (a) Ex- equipment, housed in metal case 030.00 + 
03.00 P &P. (b) Brand new. mounted on PC board only 030.00 + 
E1 00 P &P 

TERMINALS 
Kuehn. 2000 YOU new 24" llene aesihx. first-class asdltlee. 0900.00 as... 
ASR35 Heavy -duty console -mounted version of ASR33 Designed for 
continuous running with minimum maintenance 0950.00. 
KSR33 Input /Output Console (hard copy only) 0375.00. 
COSSOR DIOS SERIES 402 2 and 402 2A Visual Display Units. 
Provide high -speed visual access from computer or other information 
sources Data transfer rate 120 cps. The model 402.2 displays 13 lines 
of 40 characters with a viewing surface of 8" a 4ih ". while the 402 2A 
displays 13 lines of 80 characters with a viewing surface of 8" a 6" 64. 
character alphanumeric keyboard. Prices from E325.00. COMPUTER SALES & SERVICES (EQUIPMENT) LIMITED ÑAZELTINE 1000 Video Ursplay Termmaf BA-character ASCII-coded 
alphanumeric keyboard. Display area 12 lines of 80 characters Data 49/53 Pancras Road, London NW1 2QB. Tel. 01 -278 5571 Ira omission rate 110/300 

Input/Output avail $electric 75.0ell" Input /Output Typewriters Venous models 
available from 0275.00. 

WW -130 FOR FURTHER DETAILS 

WISE BUYER'S 

CATALOGUE 8 

144 pages 
New lines 

UP -DATED PRODUCT 
& PRICE INFORMATION 
40P 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 40p for spending on orders list value £5 or more SEND NOW FOR YOUR 
COPY BY RETURN. It's an investment In practical - 

money -saving and reliability! 
+E.V. PRICE STABILIZATION POLICY FOR 1976 
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 better than we anticipated in 
1975 Next review period starts April 1st. 1976. 
+ E.V. DISCOUNT PLAN 
Applies to all Items except the few where prices are shown NETT, 5% on orders from E5 
to Et 4.99. 10% on orders value 4215 or more. 

+FREE POST 6 PACKING 
In urt for pre -paid mail orders overE2. If under there is an additional handling charge of 
15p 

+QUALITY GUARANTEE 
All goods are sold on the understanding that they conform to makers' specifications. No. 
rejects, seconds or sub -standard merchandise. 

40p post paid 

ELECTROÉ LTD 
conimnniì alions to Unti 4 s 

29 ST. JUDES ROAD, ENGLÉFIELD GREEN, EGHAM, SURREY TW20 OHB 
Telephone Eghem 3603. Telco 164475. Shop hours 9 -5.30 daily. 9-1 p m. Sacs 
NORTHERN BRANCH: 690 Bumage Lane, Burnage, Manchester 1419 INA 
Telephoee (0611432 4945. Shop hours _Daily 9 -5.30 p.en , 9-1 p m. Sats. 
In S.A. you are mynas to contact ELECIHUVALUE AMERICA, P.U. Boo 331 Peterborough 5503458 

sa IS A TRADEMARK OF CBS INC. 

NEW 

LOW 

PRICES! 

SD QUADRAPHONIC DECODERS 
SO the leading guadraolsond systent designed by CBS engineers otters not y 4 channelambiophony from the 
fast xpanding range of SO encoded discs but also immensely increased depth and fullness of sound from 
standard stereo recordings too 
Feed 2 channels 1200 1000mV as obtainable from most pre amplaiersl into your choice of any of our 3 decoders 
and take 4 channels out with n overall signal level reduction On the logic enhanced decoders Volume Front 
Back. LF -RF. la RB and Dimension controls can all be implemented by simple single gang potentiometers -no 
need for exotic 4 -gang unirsi 
These state of -theart circuits used under licence from CBS are offered in ka 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 polycarbonate capacitors 5% or better and m decoder L2 ultra low 
noise IMPS Alb -0.5dß typ. 1 transistors used in each amplifying stage. 
Ml Basic aJ x decoder with fixed '1040' blend 10 Resistors 14 Capacitors 1 Integrated Circuit Printed 
Circuit Board E5.90. 
Ll Full logic controlled decoder wdh'wave matching and front back logic for enhanced channel separation using 
three spec tally designed Integrated Circuits 24 Resistors 42 Capacitors 3 Integrated Circuits. Printed Circuit 
Board 017.20. 
L2 More advanced lull logic decoder with -variable blend extended frequency response increased front -back 
separation 43 Resistors. 44 Capacitors. 3 Integrated Circuits 9 Transistors 6 Diodes. Printed Circuit Board. 624.60. 
All kits include IC sockets and construction notes. Prices include CBS licence lee 
Please write fofunher details m FREE LIST 
United Kingdom Post Free. Please add 25% VAT Overseas No VAT Please add (per kit) E2 00 p & p 

)AIR MAIL or £1 .00 p &p SURFACE MAIL 

BIENTAccousriC 
PO BOX 3000 

ANDOVER, HANTS SPIO 3LQ 

WW -056 FOR FURTHER DETAILS 
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QUALITY AMPLIFIER KITS by POWERTRAN 
20 WATTS /CHANNEL TOROIDALT20 + 20 
Pack Price 

1 Set of all low noise resistors £0.95 
2 Set of all small capacitors E1.50 
3 Set of 4 power supply capacitors E1.40 
4 Set of miscellaneous parts including 

DIN sockets. fuses, fuse holders. 
control knobs. etc. E1.90 

5 Set of slide and push -button 
switches £1.20 

6 Set of potentiometers and 
selector switch £2.00 

7 Set of all semiconductors £7.25 
8 Special Toroidal Transformer E4.95 
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 £4.50 

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. 

FREE 

i ELECTRONICS 

STILL ONLY 28.25 
post free (U.K.) 

TEAK CASE and HANDBOOK 
with full kits 

NIRELESS 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. 1 F Glass PCB 
Pk. 2 Resistors, capacitors. pots 
Pk. 3 Semiconductor set 

BAILEY- BURROWS PRE -AMP 
Pk. 1 F /Glass PCB (Stereo) 
Pk. 2 Resistors. capacitors, pre -sets. 

transistors (Stereo) 

£1 00 
£2.35 
£4 70 

£1.05 
£3.20 
£3.35 

ti0.85 
£1.95 
£3.10 

Pk. 3R Rotary potentiometer set (Stereo) 
Pk. 35 Slider potentiometer set (Stereo) 

(with knobs) 

£2.00 

£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 
World published design. 
TRRP Pk. 1 Replay amplifier F /Glass PC8 £1.10 
TRRC Pk. 1 Record amp/meter drive cci. 

F /Glass PCB £1.70 
TROS Pk. 1 Bias/erase /stabilizer cct. 

ti2.35 F /Glass PCB £1.20 
For details of component packs for this design 
please write for free list. £6.10 

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- 

date all filters for one 
chanhell £1.05 

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 20wamp. POWER SUPPLY 
Pack FOR 20W /CHANNEL STEREO 
1 Fibreglass PCB £0.70 SYSTEM 
2 Set of resistors. capaci- 

tors pre -sets (not includ- Pack 
ing 0/P coupling capa- 1 Fibreglass PCB f0.60 
citors) £1.10 2 Set of rectifiers. zener 

3 Sets of semiconductors £2.40 diode. capacitors, fuses, 
6 off each pack required for stereo fuse holders £2.60 
system 3 Toroidal transformer £4.95 
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 

MORE KITS 
ON PAGE 115 

AND NOW OUR NEW 

T30 + 30 
30 WATT VERSION! 

The T20 +20. already a development from the very 
successful Texan, has been developed still further to include 
all the improvements suggested in the P.W. July 1975 
follow -up article and our new model offers RF interference 
filters, tape monitor facility and an additional 10 
watts /channel of power. 

Pack Price 
1 Set of all low noise resistors £1.05 
2 Set of all small capacitors £2.10 
3 Set of 4 power supply capacitors £2.05' 
4 Set of miscellaneous parts including 

DIN sockets fuses fuse holders, 
control knobs. etc. f 1.90 

5 Set of slide and push- button 
switches £1.20 

6 Set of potentiometers and 
selector switch £2.00 

7 Set of all semiconductors . ti7.75 
8 Special Toroidal Transformer £6.80 
9 Fibreglass PC Panel £2.90 

10 Complete chassis work. 
hardware and brackets 

11 Preformed cable Bads 
12 Handbook (free with complete kit) 
13 Teak Cabinet 

£4.80 
£0.40 
£0.25. 
£4.50 

FULL KIT iWITH FREE 
TEAK CASE) ONLY £32.95 

'2N699 
2N1613 
2N1711 
2N2926G 
2N3055 
2N3442 
2N3711 
2N3904 
2N3906 
2N4062 
2N4302 
2N5087 
2N5210 
2N5457 
2N5459 
2N5461 
2N5830 
40361 
40362 
BC107 
BC1o8 
BC109 
BC109C 
BC125 
BC126 
BCt82 
BC212 
BC182K 
BC212K 
RC182L 
1;C184L 
BC2t2L 
BC214L 
BCY72 
BD529 
BD530 
BDY56 
BF257 
9E259 
BFR39 
BFR79 

SEMICONDUCTORS 
as used in our range of 

quality amplifiers 

BFY51 
BFY52 
CA3046 
LP1186 
MC1310 
MC 1351 
MFC4010 
MJ481 
MJ491 
MJE521 
M PSA05 
MPSA12 
MPSA14 
MPSA55 
MPSA65 
MPSA66 
MPSUO5 
MPSU55 
SBA750A 
SL301 
513045 £1.60 

SN72741P £0.4. 
6N72_7o8P -E0.40 
fl L209 £0.30 
TIP29A £0.50 
TIP30A £0.60 
TIP29C £0.71 
TIP30C £0.78 
TIP41A £0.74 
TIP42A £0.90 
Be 418 £0.82 
TIP42B E0.88 
1N914 £0.07 
1 N 916 £0.07 
15920 £0.10 
5805 £1.20 

FILTERS 
FM4 £0.80 
SFG10.7MA 

£2.80 

£0.20 
£0.20 
£0.25 
£0.10 
£0.45 
£1.20 
£0.09 
£0.17 
£0.20 
£0.11 
£0.60 
£0.42 
£0.54 
£0.45 
£0.45 
£0.50 
£0.35 
£0.40 
£0.45 
£0.10 
£0.10 
£0.10 
£0.12 
£0.15 
£0.15 
£0.10 
E0.12 
£0.10 
£0.12 
£0.10 
£0.11 
£0.12 
£0.14 
£0.13 
£0.85 
£0.85 
£1.60 
£0.40 
£0.47 
£0.25 
£0.25 

£0.20 
£0.20 
£0.70 
£5.50 
£2.9 
£1.0 
£0.95 
£1.20 
£1.30 
£0.60 
£0.25 
£0.55 
£0.35 
£0.25 
£0.35 
£0.40 
£0.60 
£0.70 
f2.50 
£1.30 

V.A.T. Please add 25 %' 
to all U.K. orders 

( *or at current rate if changed) 

U.K. ORDERS -Post free (mail order only) 

SECURICOR DELIVERY -for this optional 
service (Mainland only) add £2.50 V.A.T. inc. per 
kit. 
OVERSEAS - Postage at cost+ 50p 
special packing, handling (remittance in 
sterling please) 

Dept. WW 3 

POWERTRAN ELECTRONICS 

PORTWAY INDUSTRIAL ESTATE 
ANDOVER, HANTS SP1 0 3NN 

WW -024 FOR FURTHER DETAILS 
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ova 
ENVIRONMENTAL 

NT 
TEST 

A Standard Range offering 
the following facilities: 

High temperatures to 500° C 
Low temperatures to -75° C 

l 
ALPS 
LABORATORY 
TYPE SE65E 

Ili íl1 ,! 

yr 

! 

-` 

TYPE TAD 
in 46 r 65 [le Sp 

ea 42 50 70 106 119 
59eÁ E3.73 E3.91 (4.19 [5.98 £5.55 
509uÁ E144 0351 E3.82 [4.72 f5.42 
IAA £3.37 0.54 03.74 0453 E533 
15,0C MO E3.59 [3.71 U57 E5.36 
30NAC E357 E3.76 039/ F4.83 05.18 

VU METERS AVAIL, 

r 
, 

- 

a 

High quality compebt vely priced Knobs in production 
quantities only. Min. order 1000 Pcs of any one of 266 types! 

KNOB CAT.: WW124 FOR 
FURTHER DETAILS 

Humidity Cycling . Thermal Shock 
Vibration 
Pressure Cycling 
Sand and Dust exp. 
Corrosive Gas exp. 
Explosion Test 

` 

Also embraced in 
the range of 
manufacture are., 

VACUUM DRYING EQUIPMENT 

HYPERBARIC OXYGEN 
CHAMBERS 

TABAI INFO.: WW126 
FURTHER DETAILS 

x 

- 
t - 

? etsAl 

RT 

We can now offer a range of 
Mini and Micro Motors with á 

or without gear heads for : » 
AC and DC option. tvwwo P .- 

MOTORISED ZOOM 
LENSES FOR TV & CC1V 

USE 

I 

DC pulse driven Turntable 
Units of especially high 

+ 

performance. 

NDK CAT.: WWI25 FOR 
FURTHER DETAILS 

.RI _e a 

SURGERY 

FOR 

TYPE SA 

Dlwt 43 51 61 82 

1" e. 43 51 6I n 
50 °A £3.31 [3.38 £3.63 EÁ.22 
Sro..A. 03.31 £3.28 03.53 03.62 
lM ß.2I 03.28 053 03.62 

15408 E3.25 E3.32 03.60 03.86 

, F 

t 
1 : 

e 

y 
fnA 

- 
300SAC 03.19 E3.56 E3.77 01.02 

YU METERS AVAIL. 

FOR YOUR PRODUCTION REQUIREMENTS USE 

ALPS PANEL METERS 
Substantial quantity discounts to manufacturers 

Remember! We are the sole importers! 

! ALatkn60 % TYPE SR ,.0 aqt, I: a, >' .kit, 11 DIM 73 .78 92 

A t 

r. ' E4.03 F4.28 "52 
SroeA ß.6e E393 E4.le 
IM £158 E3.83 04.08 

13mRAC E3.83 ß97 043? 

SPECIALIST STOCKISTS OF SERVOMOTORS, SYNCHROS, TEST EQUIPMENT, METERS AND CONNECTORS 

I /I I 

erso and -7t ectrcIiic ales ,id 
f,,,IH snr,; . , 

24 HIGH ST., LYDD, KENT TN29 9AJ. Tel. Lydd 20252 (STD' 0679) VAT No. 
201 -1296 -23. TELEX 965265 

LEMANIA AIRCREW 
CHRONOGRAPHS ,,'` r` Stainless see, rase with raw back luminous 

d _' hands and markings Onehhhsec sweep hand 
_ controlled and independently of main movemanlp a 

lótewN movart 
stop 

and 
return 

to zero button. 
as new but all have been completely overhauled 
and checked for accuracy Fined strap. White face 

' E18.80. Black fece 019.75 tnc.PSP 

RELAYS, HYDRAULIC AND ELECTRIC 
ACTUATORS, POWER SUPPLIES, ELEC- 

COMPONENTS ESPECIALLY 
TANTALUM CAPACITORS, METAL 
OXIDE RESISTORS, TRIMPOTS, FANS, 
MULTIWAY CABLES, RECORDERS, 
CONVERTERS, INVERTERS, AIRCRAFT 
INSTRUMENTS, MAINS STABILISERS, 

NEW ADDITIONS 
PANEL METERS 

in MANUFACTURING 
SE45 64 x 52mm 

SE65 7ÓÓx BÓ mm 
SE85 120 x 100 mm 

- 

».u- ........,._ 

` 

_._._ _._.... 

Above meter forme are 
may and ay house S -meter 

to 
available 

Ì 

for moving 
and VU -meter 

our range of 
at present only 

QUANTITIES 

mA 

SU45 69 x 53 rnr 
SÚ55 87 X mm 
SU65 105 X 77 mm 

coil movements only 
instruments. 

GS WATCHES , 
- ., 

All with brushed stemless steel case with screw 
beck and black laces. Manufactured by TIMOR. 
ETERNA. LEMANIA VERTEX RECORD, cYMA, 
etc . to a standard specification. Completely 'J7_` 

have 
Fined strap £8.05 (Inc P. &P.). We ' 

also we I mired Goanubes of these watches by 
BUREN HAMILTON and IWC t £15.30 inc. 
P &P. SMITHS GS watch with sweep second 
hand 09.25 inc P &P & VAT All watches: 
Inspection against remittance. 

Etc. 

MIL 

ENGINE TEST EQUIPMENT 
SERVO AUTOTESTER No. 1. 0 -3 2 & 0 16v. 0 -80 A DC & 0.20K 
Ohms. dwell angle and speed for 4. 6 & 8 cyc. engines and E H T. SEC 
VOLTS. A substitute capacitor is norared sáe 26.5 x t 4 x 16. Scm 
wt 3 25Kg With handbook 030.37 inc. P. &P. & VAT. 
SERVO AUTOTESTER No. 2.0 -16v. 0.80A dwell angle and speed for 
4. 6 & 8 cyc gins Sue 16 x 9.5 x 6.5 cm. Wt. 0.45Kg. WW1 instns 
071.15 inc P &P & VAT 
ScRVO AUTOTESTER No. 3. Simultaneously on separate meters 0-1 6v 
& 0 BOA Size 17 x 10 x 7 cm. W 0.45Kg. Price E9.78 inc. P. &P & 
VAT 
SERVO AUTOTESTER No. 4. Dwell angle and engine gme speed Hand held 
sn Sire to x R x 5 cm WI 0 26Kg Price 06.35 inc P & P &VAT 

LEMANIA STOPWATCHES fitted with one red and one 
black sweep hands independently controlled enabling elapsed 
periods forming part of the main period to be measured 
Separately without stopping the measurement of the main time separately without 

mint condition but cleaned and checked. rind. period. 
6 inc. P. &P. &yVAT. 

SERVOMOTORS 
EX STOCK 

-Ni 
_ t' __ /, - -- _ 7'I 

.- \` 
/s ,.' 

/// 1 
- -_ 

;'; 
E 

C. ', 
OVER 300,000 RF AND 

MULTIWAY CONNECTORS 
I N STOCK. TELEX YOURt 
REQUIREMENTS NOW! 

1/10 SEC. STOPWATCHES, overhauled, £6.50 hoc. P. &P 
&VAT) 
1/100 SEC. STOPWATCHES, 0 -6 sec., 08.50 (inc. P. &P 
& VAT) 
CAMBRIDGE INST. MIRROR GALVOS, 4.50 ohm. £10 
(inc. P. &P & VAT). 
500-WATT CW TRANSMITTERS, 1.5to26MHz.P.O.A. 
HEAVY DUTY FLEXIBLE POWER CABLES, Type A2 core 
each 750A 440 VAC Type B 4 care each 200A 440 VAC 100 
h lengths 

MULTIRANGE TEST METERS & 
LOW -PRICE INDICATORS AND 

PANEL METERS AVAILABLE WITH 
PERSONALISED SCALES 

REED SWITCH INSERTS .--_17. 
Overall length 1 85in (Body length 1 1 in). Diameter 0.14in. to switch up.... 
to 500mA or 250vDC. Gold clad contacts 74p per do: E4.15 per 100. 
029.85 per 1.000 All carnage paid U.K 
Opera ing Coin for 1 2v supply to accept up to lour standard reeds 02.50 
perdor E12.80 per 100 All carnage peril U.K 
Heavy duty type. (Body length 2i ). Diameter 0 22i to switch up to 1A 
at up to 250vÁ8. Gold clad contacts VAS per doz. 08.95 per 100. 
052.00 per 1.000 Changeover Heavy Duty type E2.80 per doz. All 
carnage paid U.K. 
ca for HD reeds 01.50 per doz. A few cods available for HD roads 

1 r 

- "- \ 
fr 9° . 

t,. ° `fir Is} ' r. 1.,(7ag. 

-- - 

_ 
X 'a 

f' 

. , S 

METERS CAT.: WWI27 FOR FURTHER 
DETAILS 

Institution of Electronics University of Edinburgh, 16 -18 March 1976 
FORTHCOMING IEA- Electrex 1976 National Exhibition Centre, Birmingham, 3 -7 May 1976 

EXHIBITIONS Leetronex 1976, Leeds University, 29 -30 June, 1 July, 1976 
Tickets free on receipt of SAE (1 for each Exhibition please) 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, March 1976 

, VALVES 
Type Price (p) 

DY802 30.0 
ECC82 28.0 
EF80 29.5 
EF183 34.5 
EF184 34.5 
EH90 35.5 
PC900 24.5 
PCC89 40.0 
PCC189 41.0 
PCF80 31.5 
PCF86 39 0 
PCF801 42.0 
PCF802 40 0 
PCL82 39 0 
PCL84 39 0 
PCL85 44.5 
PCL86 41.0 
PFL200 59.5 
PL36 55.5 
PL84 25.0 
PL504 64.5 
PL508 67.0 
PL519 £1.20 
PY88 35.5 
PY800 33.0 
PY500A 85.0 
SEMI 
CONDUCTORS 

Price 
Type Each (p) 
AC127 17 
AC128 13 
AC141 K 25 
AC142K 25 
AC151 20 
AC154 18 
AC155 18 
AC156 20 
AC176 22 
AC187 19 
AC187K 24 
AC188 17 
AC188K 26 
AD142 45 
AD149 40 
AD161 38 
AD162. 38 
AF114 24 
AF115 21 
AF116 22 
AF117 19 
AF118 50 
AF139 35 
AF178 45 
AF180 45 
AF181 45 
A F239 40 
AF240 60 
BC107 11 

BC108 10 
BC109 14 
BC109C 14 
BC113 13 
BC116A 19 
BC117 14 

1:11: 

AT THESE PRICES 

AND BUY QUALITY 

Price 

8C1258 
Each (p) 

15 
BC132 25 
BC135 15 
8C137 19 
8C138 26 
BC142 23 
BC143 25 
BC147 11 
BC147A 11 
BC148 10 
BC149 10 
BC153 15 
8C154 15 
BC157 14 
BC158 10 
BC159 11 
8C173 18 
BC178B 20 
BC182L 12 
BC183L 12 
BC187 25 
BC214L 15 
BC328 28 
BC337 19 
BD124 75 
80131 45 
BD132 39 
80160 f1.39 
BD235 49 
813237 52 
8DX32 E2 40 
BF115 20 
BF160 15 
BF167 20 
BF173 20 
BF178 35 
BF179 40 
BF180 31 
BF181 32 
BF184 25 
8F185 25 
BF194 9 
BF195 8 
BF196 10 
BF197 12 
BF198 23 
B F200 25 
BF218 30 
BF224 23 
BF258 34 
BF336 28 
BF337 35 
BF355 54 
BFX86 28 
BFY50 19 
BFY52 20 
BSY52 
BT106 f1 20 
8U105/02 E1 95 
61.1108 £2 10 
BU208 £2 95 
E1222 30 
MJE340 45 
0071 15 
0072 16 

Price 
Type Each (p) 

E2 u0 
£2 00 

80 
80 
57 
67 
67 
80 
55 

R20088 
R2010B 
RCA16334 
RCA16335 
TIP31A 
TIP32A 
TIP41A 
TIP42A 
2N3055 
DIODES 
BA115 
BA145 
BA148 
BA154/201 
BY126 
BY127 

BY199 
BY206 
BY238 
0A90 
0A202 
IN60/0A91 
1N914 
IN4002 
INTEGRATED 
CIRCUITS 

Price 
Type Each (p) 

MC 3501P 
£2.00 

70 
SN76003Ñ £2.35 
SN76013N E1.50 
SN76013ND E1 50 
SN76023N £1.50 
SN76023ND E1.45 
SN76033N (2.35 
SN76227N £1.45 
SN76532N £1.45 
SN76660N 58 
SN76666N 87 
TAA550 49 
TAA700 E2.95 
TBA120AS E1 00 
TBA120SQ £1.00 
TBA480Q E1.40 
TBA520Q E2.35 
TBA530Q E1.75 
TBA540Q Ei 75 
TBA550Q £2.90 
TBA560CQ £2.40 
TBA800 £1 50 
TBA920Q £2.90 
TBA99CQ f2.90 
TCA2700 £2.93 
EHT MULTIPLIERS 
MONOCHROME 
(BRC) Price Each 
2HD 950MK1 960 

E1 70 
2TQ 950MK2 1400 

E1 85 
2DAK 1500 

1T & 19) £1.85 
21-AK 1500 
(23" & 24") £2.00 

7 
14 
19 
11 
11 
12 

27 
21 
25 

6 
75 

5 
6 
5 

PRICE 
QUALITY 
SERVICE 

COMBINED 
PRECISION 

COMPONENTS 
(PRESTONILTD 

Department W. 
194 -200 North Rd, 

PrestonPR1 1YP 
Tel: 55034 

Telex.677122. 

EHT MULTIPLIERS COLOUR 

11T 

TAQ ITT CVC 1, 2 & 3 
ITN GEC Sohell 
11TAZ GEC 2110 
11TAM Phipps G8 
11TBD Philips 550 
3TCW Pye 691/693 
1TH Decca 30 Series 
11TAQ Decca Bradford 
3TCU Thorn 3000/3500 
11HAA Thorn 8000 
11HAB Thorn 8500 

Price 
Each 
£4.50 
f4 50 
£4.85 
£4 50 
E4 50 
£3 50 
E4.50 
E4 50 
£5.00 
£ 1 90 
£4 25 

NeW TOSHIBA TUBES 
with 12 months in service guarantee 
19' A49-191X equivalents 

A49 -192 and A49 -120X £48.95 
20' 510DJB22 equivalent 

A51 -110X £50.75 
22" A56 /120X £54.25 

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 for full details now. 
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TRANSFORMERS 
ALL EX -STOCK - SAME -DAY DESPATCH 

M_ AINS ISOLATING 12 and /or 24 -VOLT 
PRI 120/240V SEC 120/240V VAT 8% 

PR :MARY 220 -240 VOLTS 
CENTRE TAPPED AND SCREENED Ref. AMPS P &P' 

_Ref. VA P &P No. 12V 24v 
No. (Watts) £ p 

07' 20 3.77 58 
149 60 4.89 72 
150 100 5.33 85 
151 200 8.54 1.12 
152 250 10.32 1.41, 
153 350 12.47 1.41 
154 500 14.33 1.61 
155 750 21.94 BRS 
156 1000 30.51 BRS 
157 1500 34.89 BRS 
158 2000 38.92 BRS 

_ 159 - )QO 67.45 01S- 
115 or2 sec only 

50 VOLT RANGE 
SEC. TAPS 0- 19- 25- 33- 40 -50V 

Ami P &P 

102 0.5 '2.71 
103 1.0 3.55 
104 2.0 4.95 
105 3.0 6.10 
106 4.0 7.9e 
107 6.0 12.71 
118 8.0 13.83 
119 10.0 17.75 

60 VOLT RANGE 
SEC. TAPS 0- 24- 30 -40- 48 -60V 
Ref. Amps E P &P 
No. P. 
124 0.5 2.48 72 
126 1.0 3.68 72 
127 2.0 5.33 85 
125 3.0 7.90 97 
123 4.0 9.19 1.41 
40 5.0 10.24 1.25 

120 6.0 12.07 1.41 
121 8.0 15.75 BRS 

122 10.0 19.40 EMS 

189 12.0 20.25 BRS 

HIGH VOLTAGE 
MAINS ISOLATING 

PRI 200/220 OR 400/440 
SEC 100/120 OR 200/240 

P&P 
VA Ref. E 

60 243 4.37 97 
350 247 10.93 1.41 

1000 250 26.31 BRS 
,2000 252 44.12 BRS 

ON -SITE TOOL 
ISOLATORS 

240v to 110v. (To BS3535) 
Ref. VA E 

277 500 
278 750 
279 1000 
280 1500 

P &P BRS 
Send for details 

1ÁT6 
RECTIFIERS 

50v 2A 
100v 2A 
100v 6A 
200v- - 1A 
200v 2A 
400v 2A 
400v 4A 
600v 2A 
500v 10A 

29.98 
34.47 
37.83 
41.56 

35p 
40p 
70p 
35p 
45p 
50p 
65p 
55p 

PM7A6 
£2.35 

P &P 15p VAT 25% 

p 
58 
72 
85 
97 
1.12 
1 .25 
1.61 
SRS. 

111 0.5 0.25 1.54 
4.8 3 1.0 0.1 
2.41 

21 
71 2 
18 4 2 2.97 
70 6 3 4.43 

108 8 4. 5.09 
72 10 5 5.50 

116 12 6 5.80 
17 16 8 7.48 

187 15 20 
30 

10.91 
1 

1105 

14.20 
26 60 30 17.67' 

p 
28 
58 
58 
72 
72 
85 
85 
97 
97 

1.61 
1.41 
SRS 

30 VOLT RANGE 
SEC TAPS 0-12-15-20-25-30V 

Ret. 
No. AmP$ E 

112 3.5 1.90 
79 1 .0 2.52 

3 2.0 3.77 
20 3.0 4.70 
21 4.0 5.56 
51 5.0 6.73 

117 6.0 7.52 
88 8.0 10.20 
89 10.0 10.36 

P&P 

58 
72 
72 
85 
85 
97 

1.12 
1.25 
1.41 

AUTO TRANSFORMERS 

No. (Watts) 
.A JTO TAPS Pp 

p 
113 20 0-115-210-240 1.75 51 

64 75 0 -115- 210 -240 3.05 72 
4 150 0 -115 -210- 220 -240 4.33 72 

66 300 6.11 85 
67 500 . 9.38 1.25 
84 1000 . 14.36 1.61 
93 1500 19.02 BRS 
95 2000 25.41 BRS 

- 73 3000 36.84 BPS 

SCREENED MINIATURES Pm- 
Ref. mA Vohs E p 
238 200 3-0-3 1.82 '-39 
212 1 A 1 A 3-6, 0-6 ' 1.93 46 

13 100 9-0-9 1.56 25 
235 330.330 3-9, 0-9 1.64 25 
207 500.500 3-8-9, 0-8-9 2.02 51 

208 IA 1A 3-8-9, 0-8=9 3.07 58 
236 200, 200 3-15. 0-15 1.56 25. 

300. 300 3.20. 0.20 2.03 58 
221 700 (DC) 20-12-0-12-20 2.38 58 
206 lA 1A .3-15-20, 0-15-20 3.63 72 
203 500, 500 3-15-27, 0-15-27 3.15 72 
204 1A 1t\ }15-27, 0-15-27 .4.14 72 

.S112 500 . 2. 15. 20, 24. 30 1.97 58,. 

CASED AUTO. TRANSFORMERS 
240v mains lead i-rput and USA 2 -pin outlets 
20VA E3.29. P &P 72p. Ref. 113W 
150V.4 £6.37, P &P 85p Ref. 4W 
500VA £10.97, P&P E1 25p Ref, 67W 
100CVA £18.39 BRS. Ref. 84W 
MOM F28 71 BPS Ref 5W 

HIGH OLALITY MODULES 
3 watt RMS Amplifiér £2.30. 
5 watt RMS Amplifier £2.65 
10 watt RMS Amplüer £2.96 
25 wen RMS Amplifier E3.95 
Pre -Amp for 3- 5-10wv (new) £6.50 
Pre -Arnp for 25w E13.50 
Power Supplies for 3 -5 -10w E1.20 
Power Supplies for 25w E3.00 
Transformer for 3w E1.10 
Transformer for 5 -10w E2.30 
Transformer for 25w E2.60 
P &P Amps /Pre -Amps / Pcwer Supplies 18p 
P &P Transformers 37p 

T 25% 
METERS 

AV08 Mk. 5 E55.88 
AV072 E21.72 

P&P El .10 VAT 8% 

NEW STEREO 30 
Complete chassis. inc. 7 +7w rms amps, pre -amp, 
power supply, front penal, knobs (needs mains 
trans.) £15.75. Mains trans. E2.45. Teak 
veneered cab. £3.65. P &P 88p. VAT 25 %. 

STEREO F.M. TUNER 
4 Pre -selected stations 

Supply 20-30v 90Ma Max 
£19.95 P &P 25p VAT 25% 

POWER UNITS 
CC12 -06. Output switched. 

3- 4 -5 -6 -7 5- 9 -12v at 50OmA 
E4.08. P &P 409 VAT 8% 

MAGNETIC TO 
CERAMIC 

CARTRIDGE CONVERTER 
Operating Voltage 20/45v. 

ONLY £2.65 P &P 18p 
VAT 25% 

SSR MINI -DECK 
4 -speed autochanger £6.00. 

P &P 51p VAT 25% 

ANTEX SOLDERING IRONS 
15W E2.68. BW £2.45. 25W E2.26. 

Soldering iron kit, E3.61 
and for above E1.13. P &P 25p VAT 8% 

PLEASE ADD VAT AFTER P &P 
ELECTROSIL AND SEMICONDUCTOR 

STOCKISTS AUDIO ACCESSORIES & BARGAIN 
PAKS. CALLERS WELCOME (MON. -FRI. ) OR 

SEND STAMP FOR LISTS 

Barrie Electronics Ltd. 
3,THE MINORIES,LONDON EC3N 1BJ 

TELEPHONE: 01 -488 3316/8 
NEAREST TUBE STATIONS: ALDGATE &LIVERPOOL ST. 

WW -092 FOR FURTHER DETAILS 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 

7A GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX. T.I. 6743 
ALL PRICES SHOWN INCLUDE V.A.T. 

0.45 6B80 9N BLBGC 0.N 12AV6 53O 30P4MR 1.06 ARP3 5.N, EBF89 GAOl 
4 0.55 6BA6 SAI 6L7(M) 0.00 12AX7 5.N 30P12 0.N ATP4 0.50 EBL2I 234' 

A3 0.65 BBC8 0.N fiL12 0.47 12AY7 5.04 30P4 0.88 AZI 5.N EC52 I.N 
ASGT 0.59 8BE6 MI 61J8. 0.M 12BA6 5.62 30PI9 0.88 AZ31 0.N EC53 1.00 

7G7 O.N 6aG6G 1.22 6L19 230 12BE8 63it, 30P16 943 AZ4I 03O EC54 I. 
83GT 0.59 6BH6 O7g 0LD12 0.45 12BH7 0.50 30P18 0N BL83 2.34 ECM 0.90 

2 1.15- 6B36 1M 6LD20 0.69 128Y7 9.N 30PL1 1.40 CL33 185 ECM 0.90 
DB D.15 6BK7A 1N BN7GT 0.70 12E1 231, 30P112 9.45 CV0 0.02 EC92 0.55 
GB 1.17 BBQS 0.29 6PL12 948 12J5GT 9N 30PL13 I.35 CV63 1.N ECC32 LOO 
HxT 0.40 6BQ7A 0.M 6P15 0.30 12J7GT 0.T 30PL14 128 CVgM 920 ECC33 2.00 

LDS 0.0 6BR7 I.N 6Q7G 030 12125 L37 30PL15 030 CYIC LN ECC35 2.00 

LNS 0.70 
6BR8 I.35 6Q7GT 0.40 12K7GT O5O 35A3 0.76 CY31 0.7/ ECC40 120 

SGT 0.76 
6857 1.M 6Q7(M) 0.Ny 12K8 0N 35C5 0.85 DI 0.50 ECC81 040 
BBW6 I.N 6R7G 0.70 12Q7GT 0.N 35D5 0.40 DM ON ECC82 0.30 0 0BW7 0.N 6R7(M) 0.68 12SA7GT 351.6GT 0.88 DAC32 930 ECCgi W 
BHXB 0.30 .BSA7 0.55 070 35W4 OSO DAF91 0.40 ECM 0.40 0.40 6BY7 0.40 6SC7GT 0.50 12SC7 0.50 35Z3 0.88 DAF16 S. ECC85 0.47 0.40 6BZ6 017 65G7 932 12507 0.55 35Z4GT 0.82 DCN 0.79 ECCM 185 0.70 gG 0,47 6SH7 0.35 12SH7 0.50 35Z5GT 0.40 DD4 950 ECCM 0.56 

U.BB 0C5G 080 6SI7 0.64 12SJ7 000 42 1.N DF33 0.70 ECCIM 0.N 
1 0.40 BCg 0.47 6SK7GT 0.52 125K7 0.84 5013.5 I.N DF91 0.N 

KS 0.75 ECCN9 O.N 

0.70 
BC9 iN 65Q7 030 12SN7GT 5005 0.70 DFM 0.N; ECCN7 1.41 

0.40 
CIO 5.80 6U4GT 092 0.75 SOCD6G I.N DH63 5.75 ECF60 030 

0.53 
60B6A M7 6U7G 5.56 1257 0.78 SDEHS 096 DH78 W ECF82 5.N 

0.47 
0C12 0.40 BVBG 0.30 I2SQ7GT 50L8GT I.N DH77 5.53 ECF86 0.88 
6Cl7 2.34 6V6GT 0.53. 970 72 0.76 DH81 5.N ECFN4 2N 

T 0.0 DBC l.N 6X4 0.47 12SR7 075 77 0.79 DK32 6.N ECH21 234 
6CG8A ON 6X5GT 036 14H7 1M MA2 0.75 DK40 532 ECH35 I.N 0.47 0CI9 0.75 6Y60 094 1457 1.10 85A3 0.75 DK9I M0 ECH42 590' 

040 6C19A 0.N 6Y7G 1.17 18 1.17 90AG 2N DK92 1.15 ECHBI 0.40 0ß 8CM7 9N 7A7 1.00 19AQ5 N 90CG 281 . DKM 0.70 ECH83 032 0 8CU5 9N 786 0.N 19BG6G 1.17 90CV 231 D192 0.47 ECHN 0.50 4GY 0.09 6CW4 1.17 787 0.82 19G6 7.05 90C1 088 DIN 0.02 ECI80 0.40 0.47 6D3 0.75 7D6 2.00 19111 4N 15082 I.N DI90 6.64 EC192 143 

4G 0.9 6DE7 0.N 7F8 1.76 2001 0.N 215SG 030 DM70 ON EC193 592 

5Y3GT 0.55 
BDTBA 0.N 7H7 O88 2OD4 301 1.17 DM71 1.79 ECI.84 O79 

0.M 
6EW6 O.40 7R7 200 20F2 

.007.34 

302 1.17 DW4/350 ECL85 070 
O.0 

6E5 1.17 7V7 1.76 20L1 120 303 1.17 1.17 ECL86 0.47 

Z4GT 0.55 
OFI 9N 7Y4 0.80 20P1 I.N. 305 1.17 DY87/0 MI EF22 LN 
6F8G 90 7Z4 0.N- 20P3 0.N 807 1.17 DYN2 5A7 EF40 5.N NL2 D.N 6F12 0.00 806 0.N 20P4 1.17 956 0.40 E8000 257 EF41 982 

A8G 1.46 6E13 0.N 9BW6 0.N 20P5 1.50 1821 d.17 ENE 220 EF42 5.N C7 O.N 6F14 0.88 9D7 0.70 25A6G 0.70 g033X 7.51 'DBE 1.N EF73 1.75 
G5 D.35 8F15 0.76 10C2 0.74 251.60 0.70 5702 1.N E88CC 133 EFM 0.35 

AHB O.N 6F18 0.64 TODI 0.82 25Y5 0.N 5763 1.78 E92CC 0.711 EF83 1.45 
S 0.78 6F23 090 IODE7 0.N 25Y5G 0.40 6057 I.N E1gOCC 1.82 EF85 0.40 
8 0.40 8F2Á I.N IOFI 0.N 25ZAG 0.50 6060 1.00 E1NF 1.17 EF86 0.50 

AK5 0.47 6F25 1.17 10F3 1.17 25Z5 0.75 6067 LN E182CC 2N EF89 0.35 AK6 0.70 6F26 0.40 10F9 0.7 25Z6G 0.N 7193 0.62 E280F 0N EF91 030 
OAKS 0.45 6F28 0.78 10E18 5.00 28D7 2N 7475 1.17 E1148 0N EF92 0.N A15 533 6032 0.75 10L14 053 30M 076 9002 5.N EA50 140 EF93 0.41 
AMB 0.50 0G6C 0.40 IOLDI I 0.fi2 30C1 0.47 9006 5dO EA78 IM EF94 040 
AMBA 6GH8A 0.N 10PL12 0.45 30CI5 QN A1834 1.17 EABC80 045 EF97 0.N 
AN8 O82 6G X5 0.76 10P13 ON 30017 0.85 A2134 2M EAC91 lN EF93 035 

Q5 931. 6GU7 098 10P14 2.34 30C18 0.6S A3042 9N EAF42 ON 8E183 040 
Qg 147 6H6GT 0.20 10P18 M9 30F5 0.75 AC2PEN L17 EAFN1 0.80 EF184 040 

ARS 9N MGT 033 12A6 0.75 30FL1 1.10 AC2PENDD FJ334 535 EF804 1.75 
6AR8 1.17 636 0.35 12AC6 030 30FL2 1.10 I.N EB9I 5.72 EHN 6.44 
BAS7 1.17 6J7G 0.35 I2AD6 ON 30FL12 I.N AC8/PEN EBC41 ON EKN 0.41 

TB 5.53 617(M) 065 12AE6 an 30FL13 OM tie EBCBI 943 E1.32 
UB 940 6JU8A O.N 12AT8 947 30FL14 0.82 AC/PEN(7) EBCN 5.33 'EL34 I.N 

W8A 91O 
8K7G 0.35 12AT7 9N 30L1 6.N 1.17 EBC9I 5.53 ELM 2N' 

6AX4 0.N 
6K8G 033. 12AI10 533 30L15 0.52 AC/THI1.N EBF80 140 EL37 25b1 
6L1 2.34 12AU7 0.35 30L17 970 ALSO 1.17 EBF83 030 _EUI O.N 

OB2 
OZ 
1 

1 

IA7GT 

IC 

1 

1 

IU 0.25 
1 

1 

140 

IRS 
IS4 
ISS 
IT4 
1U4 
IUS 
202 
2G 
2X2 
3A4 
3B7 
3D8 
3Q4 085 

304 
3V4 

5c 
5R 
ST4 
5U4G 030 
5V 4G 

5Z3 
5Z 4G 

6/ 
8 
8A 
6A 
8 
BAI 
OAJ 
8 
g 
B 

fi 

8 
8 
6 
6A 
6A 
6 

6A 
6A 
SAYS 963 
6A 

EL81 0.70 PC88 0.70 
EL83 0.70 PC95 0.70 
EL84 ON PC97 0.42 
E196 lN PC900 0.30 
EL80 032 PCC94 040. 
EL95 075 PCC85 030 
ELMO I.BO PCC88 0.65 
EL508 131 PCC80 030. 
5.M00 031 PCC189 0.60 
EM81 170 PCC805 0.82 
EM83 0.91 PCC806 0.76 
EMN 0.47 PCFN 0.47 
EM85 1.20 PCF82 0.50 
EM87 1.10 PCF84 0.70 
EMM8032.50 PCF16 0.50 
EY31 0.50 PCF87 0.90 
EYBI 0.50 PCF206 1.00 
EY83 070 PCF201 1.06 
EYN 0.92 PCF800 0.82 
EY87/6 0.40 PCFNI 063 
EYM 060 PCF802 0.50 
EYgI 050 PCF7305 0.85 
EZ35 0.50 PCF806 0.40 
EZ40 656 PCF808 082 
E7.41 6.56 PCH200 IN 
EZM 535 PCL82 0.45 
,EZ81 5.33 PCI93 0.30 
EZN M7 PC184 0.30 
FC4 1.00 PCL86 0.53 
FW4/SOOI.17 PCLM 1.29 

FW4/8001.li PCL800 1.11 
UY501 093 PCL805/ 
GZ30 0.76 PCL85 0.70 
00.32 PEN4DD20.0 
GZ33 1.41 PEN25 1.40 

GZ34 O.N PEN45 1.00 
GZ37 129 PEN45DD 
HABCM 1.00 

0.80 PEN46 0.40 
HLI3C 0.40 PEN453DD 
HL23 070 240 
HL23DD 0.80 PENA4 1.17 
1{U1 I.N PENDD/ 
HUIDD 4020 1.00 

1.00 PF1200 0.82 
HI42DD P1.33 055 

LOS P1.36 0.70 
HN309 1.76 PI-38 1.76 
HVR2 1.40 PL81 0.53 
HVR2A 1.17 PUMA 0.00 
KT2 0.08 PI92 0.43 
KT8 293 P193 030 
KT41 1.17 PLN 0.50 
KT44 1.17 PI302 0.88 
KTg3 0.40 P1504/5N 
KTN ,.391 0.82 
KTM 5.75 P1505 1.46 

K"-T81 210 PI508 1.10 
KTW61 1.76 P1509 1.05 
KTW62 1.70 PL801 0.N 
K7W63 1.17 PM84 0.76 
M8162 1.00 PY31 0.52 
ME1406 250 PY33/2 0.50 
MHU I.N PYN 0.47 
MHLD6 I.N PY81 0.40 
MKT4 1.17 ;PY82 0.40. 

MU12/14 
1.17 

N308 1.05 
N339 120 
N379 OSO 
P6l ON 
PABCN 0.43 
PC8g 0.70 

PY83 045 U17 0.811 1N4952 064 AF180 0.02 
PY88 047 U18/20 1.17 214404 0.23 AF186 071 
PY301 0.51 U19 411 2N908 ON AF239 0.40. 
PY500 III U22 0.M 2N1756 0.64 ASY27 0.55 
PY500A 1.11 U25 170 2N2147 1.15 ASY28 042 
PY800 0.45 U26 ON 2N2297 5.29 ASY29 0.64 
PY601 0.45 U31 0.50 2N2389A5.18 BA102 039 
PZ30 11.511 ' U33 1.75 2N2813 5.30 BAI15 0.18 
QP2I 1.15 U35 1.75 2N31153 5.42 BA116 0.23 
QQV03/10 U37 206 2N3I21 3.22 8A129 0.16 

216 U45 1.17 2N3703 5.25 BAI30 0.11 
Q675/20 LN 1147 0.75 2N3709 0.24 BA153 0.20 
Q093/101.40 U49 140 2N3866 1.30. BCYIO 0.59 
QS150/l5 U50 0.56 2N39M 064 BCYI2 064. 

I.08 U76 5.93 25323 0.64 BCY33 030 
QV03/12 1.75 U78 1547 AA119 020 BCY34 5.20 
QV04/7 1.17 U81 0.89 AA120 0.20 BCY38 128 
QV06/20230 U153 945 AA129 0.20 BC107 536 
RII 925 U191 0.59 AAZ13 0.23 KIN 0.14 
R16 240 U192 5.45 AC107 0.20 BC100 0.0 
R17 LN U193 047 AC113 0.33 BC113 1133 
R18 092 U251 964 AC114 0.52 BC115 418 
RI9 175 U281 075 AC128 010 BC118 0.82 
R20 0.06 U282 070 AC127 0.22 BC118 179 
R52 OM U291 0.N AC128 615 tri-81-11,23 
RK34 1.15 U301 0.N AC132 0.25 8E158 5.9 
SPI3C 074 U329 0.54 AC154 033 BFI59 0.72 
TH4B 1.N U339 530 ACIM 536 BFI63 0.20 
TH233 1.05 U381 0.55 AC157 132 14F173 ON 
TP2020 1.N U403 0N ACIN 5.33 9F180 OL 
TP22 I.N U404 0.70 ACIM 00 BFISI 5.33 
TP25 IAN UMI 1580 AC167 077 BF160 058 
UABCN 0.47 U4020 0.75 AC168 OM BFY50 0.39 
UAF42 0.75 VPI3C 4.40 ACIN 142 BFY51 0.78 
UBC41 0.N VP23 I.N ACI76 6.71 BFY52 930 
UBC81 0.N VP4I 039 AC177 5.36 1317234/400 
UBFN 147 VR105 6.1311 ACY17 0.33 2.37 
UBF89 0.47 VTBIA 0.76 ACY18 910. BY106 5.23 
UBL2I 2.34 VU311 0.N ACYI9 035 BY101 020 
UC92 0.40 VU120 1.17 ACY20 6.23 BY105 0.23 
UCCN 0.90 VUI20A 1.17 ACY21 535 BY114 5.23 
UCC85 053 VU133 090 ACY22 526 BY128 5.20 
UCF80 0.90 W76 0.60 ACY28 023 BY127 0.21 
UCH2I 2.34 W81M 1.17 AD140 0.47 BYY23 139 
UCH42 0.88' W107 5.75 AD149 0.04 BYZIO O32 
UCH8I 0.47 W729 1.17 A13161 0.59 BYZII 032 
UCI32 0.45 XE3 8.85 AD162 0.59 BYZI2 0.22 
UCL83 0.64 XFY12 530 AFI02 1.16 BYZI3 0.32 
UF4I 0.82 7(1115 534 AFIN 0.04 8Y215 3.30 
UF42 0.82 X41 1.00 AF114 0.33 CGI2E 020 
UFeO 0.41 X61 1.46 AF115 0.20 CGNH 920 
UF85 032 X65 1.46 AF117 0.25 FSYIIA 5.20 
UF89 0.47 X66 1.46 AF12I 039 FSY41A 0.ñ 
UUI 0.75 X76M 0.85 AFIN 5.33 GD4 042 
ULM 0.49 XSGI5 1.17 AF125 0.22 GD5 1535 
UMN 000 Z145 088 AFI26 021 GDB 036 
URIC 1.40 ZI52 0.30 AF139 0.40 GDB 8b 
UU5 1.17 Z329 0.75 AF178 0.48 GD9 0,28 
UU9 035 Z719 030 
UU12 0.35 Z729 0.50 
UY4I 0.50 Z749 090 
UY42 0.60 Z759 5.40 
UY85 0.50 Transistors 
Ul0 1.17 and Diodes 
U12/14 1.17. IN1124A0.118 
U16 1.17 1 N4744A 0.18 

GDII 026 
GDI2 026 
0014 0.64 
GDIS 032 
GDI6 11.211 

GET113 0.N 
GETI18 135 
GET118 0.58 
GE7S73 0.N 
GET587 186 
0E7073 133 
GE7175 0.211 
GE1182 OM 
0E18137 0.09 
00,7109 IIL 
GETNO 938 
GETBN UB 
GETN7 039 
0E7898 029 
GEX13 0.23 
GEX35 0.29 
GEX36 0.64 
00X45 0.42 
GEX55 0.07 
GT3 0.33 
MI 0.20 
MATI00 050. 
MATI01 0.55' 
MAT120 030 
OAB 0.16 
OA10 0.55 
0A47 0.13 
0A70 020 
0A73 0.20 
OA79 0.12 
OASI 0.12 
oAN 012 
OAN 0.1{ 
OAN 5.19 
OA01 012 
OA95 0.12 
0A200 0.12 
0A202 0.13 
0A210 0.62 
OA211 0.88 
OC19 1.62 
0C22 0.49 
0C23 0.49 
0C24 0.49 
OC25 0.49 
0C28 0.77 
OC29 0.81 
OC36 0.55 
OC38 0.55 
0C41 0.64 
OC42 0.81 
tC43 1.52 
0C44 0.13' 

OC45 0.14 
0C46 0.20 
OCN 1.40 
OC70 910 
0071 114 
OC72 114 
0074 5.29 
OC73 0.14 
OC71 020 
0077 5.33 
OC78 026 
OC78D 6.30 
009 052 
OC81 1.14 
OCBID 014 
OC82 0.14 
OC83D 014 
OM 124 
OCM 031 
0C123 0211 
0C140 127 
OCIN Ob 
OC172 1546 
OC2110 059 
OC201 039 
OC202 0.53 
OC203 0.30 
0004 5.30 
OC206 035 
OC200 1.17 
OC812 032 
ORP12 0.68 
ggFT2i7 0.50 
SMIO36 064 
ST1278 0.64 
SX1/8 023 
U14706 5.33 
XZ30 5.33 
YN3 5.23 
Y728 023 

ALL 
PRICES 

INCLUDE 
Y.A.T. 

NOTHING 
EXTRA 

TO 
PAY 

MATCHED TRANSISTOR SETS 
LP15 (AC I13, AC 154. AC 157, AA120), 68p per pack. 
I /0081 D and 2/0081.55p. 
1 /0044 and 2/0045. SSp 
1 /00820 and 2/0082, Up. Set of 3/0083, 84p. 
I watt Zenners, 54v., 2.7v., 3v., 3.6v.. 4.3v., 4.7v., 5.Iv., 
13v., 15v., 16v.. 18v., 20v., 24v., 30v., 23p each. 

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 f 10 in value. add 
25p for post and packing. Orders over 810 post and packing free of charge. All orders cleared same day. 
Any parcel insured against damage in transit for Sp extra per parcel. Conditions of sale available en 
request. Many others in stock too numerous to listt. Please enclose S A E for reply to any enquiries. 

¡.tc:IIT-. 
ITAM 805 (8TRACK) 
MASTER RECORDER 

Fully modular elec- 
tronics using plug - 
in PCB's through- 
out. Separate sync 
and replay amps 
give identical 
levels. Switchable 
VU's with slow 
decay. Individual 
oscillator for each 
channel. Dolby A 
switching facility. 
Corn prehensive 
facilities include 
sync on all chan- 
nels, servo con- 
trolled capstan, 
modu la r electron- 
ics, variable speed 
loptional), relay- 
solenoid operation. 
Compact presenta- 
tion for easy porta- 
bility. 

£1790 + VAT Full console optional extra. 

Compatible 8- output Mixer available 
£1260 + VAT 

Industrial Tape Applications 

OTARI DP -4050 
CASSETTE COPIER 

Ideal for one copy 
or ten thousand. 
Eight times copy 
speed. foolproof 
operation for non - 
skilled personnel, 
modular construc- 
tion, servo-con- 
trolled direct cap- 
stan drive. 

Immediate delivery 

THESE ITEMS ARE INDUSTRIAL PRO- 
DUCTS AND SUBJECT TO 8% VAT 

5 Pratt Street, London NW1 OAE 
Telephone: 01-485 6162. Telex: 21879 

WW - 132 FOR FURTHER DETAILS 
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PROTO 
Build 

PB 100 
P0101 

PB702 

P8103 

PB104 

ti 
.. 

. 

BOARDS 
y test 

10 
10 
he 
12 
points. 
24 
points. 
32 
80x9.76" 

LOGIC 
Simultaneously 
static 
states 
CMOS 
LM.1 

.. 

- 
s 

circuits 

IC c 
14 -DIP 
points. 
14-DIP 

14 -DIP 

14-DIP 

of 

NEW PRODUCTS 
` 

as fast as you think! 

p breadboard kit. 4.5 . 6.0 n i 3" E77.45 
rap, 5 -way poet. 940 solderlecs 

E28.7 5 

cep, like PB 101 with 1.240 tie 
like 

90 7.0 x 4 5" E34. 

cap. 4 5 -way posts. 2.250 tie 
6.0 x 9.0' 35 E52. 

cap. 3,060 solderless be points. 
£69.80 

MONITOR PHOTO -CLIP 
displays For power on/hands off 

and dynamic logic signal tracing Bring IC 

on HL, H1L or leads up both PC board 
DIP ICs Pocket sire surface for feat trouble l 

c59.95. shooting 
PC14 14 -pin E3.25 
PC16 16.pin Eá.40 

SOCKETS & BUS STRIPS 
Plug -in, wire. test. modify or expend without parch 
cords or solder Snap together to form breadboard 
needed 
PN /Dweripsion Hol. -te Price 
07595 1.3" -Mole Trm'Is 
Socket 65" 6.2" 118 £10.90 
07598 Bus 6.5" 6.2" 20 E2.20 
07475 
Socket 5 3" 5.0" 94 £8.75 
GT47B Bus 5 3" 5.0" 16 E2.00 
OT:155 

t 41" 3 70 £.75 Socket 
Socke Bus 41" 3 8" 12 £71.75 

GT 1 8 S 

Socket 2.4" 2 1" 36 £4.15 
GT125 
Socket 1 8" I 5" 24 £3.30 
GM Socket 1.4" 1 1" 16 E2.85 
GT7S Socket 1 3" 1 0" 14 £2.65 

HIGH -SPEED SN74H5I 0:36 0.35 0.33 
SN74H52 0.36 0.35 0.33 

TTL SN74H53 0.36 0.35 0.33 
1 25 100+ SN74H54 0.36 0.35 0.33 

SN74H00 0.34 0.33 0.30 SN74H55 0.36 0.35 0.33 
SN74HO1 0.34 0.33 0.30 SN74H60 0.36 0.35 0.33 
5N74H04 0.38 0.37 0.34 SN74H61 0.36 0.35 0.33 
SN74H05 0.37 0.36 0.33 SN74H62 0.36 0.35 0.33 
SN74H08 0.40 0.39 0.37 SN 74H 71 0.80 0.78 0.75 
SN74H10 0.36 0.35 0.33 SN74H72 0.70 0.73 0.70 
SN74H11 0.36 0.35 0.33 SN74H73 0.90 0.88 0.85 
SN74H2O 0.36 0.35 0.33 SN74H74 74 0.87 0.85 0.81 
SN74H21 0.36 0.35 0.33 SN74H76 0.90 0.88 0.85 
SN74H22 0.36 0.35 0.33 SN 74H 101 0.80 0.78 0.75 
SN74H30 0.36 0.35 0.33 SN74H102 0.80 0.78 0.75 
SN74H40 0.36 0.35 0.33 SN74H103 1.10 1.09 1.05 
5574550 0.36 0.35 0.33 SN74H106 0.95 0.93 0.90 

HIGH- BRIGHTNESS L.E.D.s 
.200" die. 125" die. 

= _- - --- 

E05053 =RED ED 209 -RED 
ED5053Y = YELLOW ED 209Y - YELLOW 
ED5053G = GREEN ED 209 G - GREEN 
F050530 = ORANGE OC -1 - CLIP FOR ED5053 

STANDARD 
MICROSYSTEMS 

lap 25 -up 100 up 
COM2502 £6.60 15 30 £4.62 
COM2502P f4.65 03.95 ì3.S0 
COM2017 £7.05 ì6.00 £5.00, 
Co1R2017P £4.75 £4.15 £3.75 
C0m2502H £12.80 £11.25 £10.30 
COM2017H ... £12.80 £11.25 £10.30 
COM2601 £16.40 £14.25 £13.15 
COM5016 £6.70 £6.15 £5.60 
KR2376 -ST £11.50 £9.20 £8.19 
KR3600 -ST £12.00 £10.20 £9.25 
NMX5010 £6.70 £6.15 £5.55 

- 

LOW -POWER 
TTL 

1 25 I ° "' 
SN74L00 0.34 0.33 0.30 
SN7L02 0.34 0.33 0.30 
SN74L03 0.39 0.37 0.34 
_SN74104 0.39 0.37 0.34 
SN7400 0.34 0.33 0.30 
SN74L2d 0.39 0.37 0.34 
SN74L42 1.62 1.58 1.50 
SN74L51 0.34 0.33 0.30 
SN74L73 0.74 0.71 0.68 
SN74L74' 0.89 0.87 0.80 
SN74L90 1.62 

1.58 1.50 
SN74L95 1.82 1.58 1.5G 

WIRELESS WORLD 

TELETEXT 
DECODER 

'.U14 -It Jld 11 C. 

N- Channel Ram 
Type 2602 8 

1 n5 
( Ì 

1 6-pin Moulded Dip 

£2,75 each 
INTERFACE 
MODULES 
Cy1L'10 Instr Amp. 

Bipolar 
input £31.90 

CY1011A Insu Amp Bipd Inout E31.00 
CY1020 InsIr Amp FET Inpu: £31,90 
CY 1021 Insu Amp FET Inpu. £38,50 
CV I021Á Instr FET Input £38.50 
CY2137 DAC. 10 Bit. Lois Drill - E30.80 
CY2218 DAC. 12 Bit. 2 Blued Multiplying E96.80, 
CY2237 DAC. 12 Bit. Low Drift E46.20 

Y2735 DAC. 4 Olga BCD. Low Cost E57.75 
.CY3035 ACD. 8 Bit. Sect Counting. Low Cost E57.75 
CY3635 A DC. 3 Digit BCD. Sect. Count Low Cost E77.55 

WAVEFORM GENERATOR KITS 

Here's a highly versatile instrument at 

a fraction of the cost of conventional 
%R -205K umt. Kn inclutles two XR205 IC's. 
E12.30 data & apptirations. PC board (etched 

& drrllud, ready or assembly) and 
Y Y 

detailed instructions 

7400 Series TTL 

25 100. SN7494 0.48 0.48 1.40 
.SN7400 0.14 0.13 0.12 597495 0.60 0.56 0.50 
SN7401 0.14 0.13 0.12 SN7496 0.70 0.67 0.60 
SN7402 0.14 0.13 0.12 SN7497 0.70 0.69 0.68 
597403 0.14 0.13 0.12 SN 74100 1.35 1.30 1.25 

597404 0.15 0.14 0.13 SN74104 0.31 0.29 0.26 
SN7405 0.15 0.14 0.13 5974105 0.31 029 0.26 
557406 0.30 0.29 0.28 SN74107 0.31 0.29 0.26 
SN7407 0.30 0.29 0.28 SN74109 1.00 0.97 0.95 
SN7408 0.15 0.13 0.12 SN74110 0.55 0.50 0.45 
SN7409 0.15 0.13 0.12 5N74111 0.81 0.80 0.76 
SN7410 0.14 0.13 0.12 SN74114 1.00 0.97 0.95 
597411 0.23 0.22 0.21 SN74115 1.00 0.97 0.95 
SN7412 0.19 0.18 0.77 5974118 1.00 0.95 0.90 
597413. 0.30 0.29 0.28 SN74121 0.31 0.29 0.25 

.4 597414 0.71 0.70 0.69 SN74122 04 0.41 0.37 
597415 0.30 0.29 0.27 5574123 0.62 0.58 0.50 
SN7416 0.28 0.27 0.26 5974125 0.70 0.65 0.60 
597417 Osé 0.27 0,26 SN74126 0.75 0.70 0.65 
5 7420 0.14 0.11 0.12 SN 74128 1.00 1.35 1.30 
597421 0.95 0.94 0.93 SN74132 2.10 2.05 2.00 
SN7422 0.25 0.24 0.23 SN74136 0.95 0.90 0.85 
597423 0.26 0.25 0.22 5974140 2.50 2.45 2.40 
SN7425 0.28 0.25 0.22 SN74141 0.75 0.70 0.62 
SN742 0.26 0.25 0.22 5974147 .95 2.90 1.05 

597427 0.26 0.25 0.22 5974147 2.95 2.90 2.85 
597428 0.39 0.38 0.37 5974158 .3. 2.20 

76 SN7430 0.14 0.13 0.72 S974150 7.35 7.330 2 
SN7432 0.25 0.24 0.22 5974151 0,68 0.62 0.56 
557433 0.36 0.35 0.34 SN74252 1.55 1.50 1.45 

SN7437 0.27 0.26 0.22 5974153 0.68 0.62 0.55 
SN7438 0.27. 0.26 0.22 SN74154 1,55 1.50 1.45 
SN7439 1.10 1.08 1.06 SN74155 0.68 0.62 0.55 
SN7440 0.14 0.13 0.12 5574156 0.68 0.62 0.55 
557441 0.70 0.69 0.66 5974157 0.90 0.85 0.80 
557442 0.63 0.60 0.53 SN74158 1.50 1.45 1.40 

SN7443 1.00 0.99 0.90 SN74160 0.95 0.90 0.80 
SN7444 1.08 1.07 1.05 S974161 0.95 0.90 0.80 
SN7445 0.85 0.83 0.70 SN74162 0.95 0.90 0.80 
SN7446 1.03 1.00 0.85 SN74263 0.95 0.90 0.80 
SN7447 1.03 1.00 0.85 SN74164 1.60 1.55 1.50 
SN7448 0.85 0.83 0 -70 5974165 1.60 1.55 1.50 

SN7450 0.14 0.13 0.12 SN74166 1 AO 1.30 1.15 

SN7451 0.14 0.13 0.12 SN74170 2.40 2.30 2.20 
SN7453 0.14 0.13 0.12 SN74173 1.65 1.60 1.55 
597454 0.14 0.13 0.12 5974174 1.15 1.10 1.00 
597455 0.40 0.39 0.38 SN74175 0.97 0.90 0.80 
SN7460 0.14 0.13 0.12 5974116 1.10 1.05 1.00 
SN7462 0.45 0.44 0.42 5970177 1.10 1.05 1.00 
597464 0.45 0.44 0.42 5974180 1.10 1.05 1 JO 

597465 0.45 0.44 0.42 SN748 3.50 3.45 3.35 
5N7470 0.30 0.27 0.25 55741182 1.10 1.05 1.00 
SN7471 0.60 0.59 0.58 SN74184 1.60 1.55 1.50 
SN7472 0.25 0.24 0.21 5574185 2 -30 2.25 2.20 
SN7473 0.30 0.27 0.26 5N74188 4.90 4.85 4.80 
SN7474 0.31 0.29 0.26 5974190 1.75 1.70 1.65 
597475 0.40 0.39 0.38 SN74191 1.70 1.65 1.60 
SN7476 0.31 0.29 0.26 S574192 1.25 1.05 1.00 
SN7478 0.65 0,63 0.61 55 74193 1.25 1.05 1.00 

SN7480 0.43 0.41 0.36 SN74194 1.10 1.05 1,00 

SN7481 1.00 0.95 0.90 S574195 0.90 0.85 0.80 
557482 0.75 0.70 0.62 ,5974196 1.05 1.00 0.95 
SN7483 0.81 0.86 0.68 5574197 2.05 1.00 0.95 
SN7484 0.90 0.86 0.85 .SN74198 2.05 2.00 1.70 
597485 1.25 1.15 1.25 5974199 2.05 2.00 1.70 

557486 0.31 0.28 0.25 SN74200 6.00 5.95 5.80 
SN7489 3.50 3.20 3.00 '5574221 1.80 1.75 1.70 
SN7490 0.45 0.42 0.35 SN74251 1.80 1.75 130 
597491 1.00 0.95 0.90 SN74278 3.00 2.90 2.80 
SN7492 0.45 0.42 0.35 5974279 1.20 1.15 1.10 

SN7493 0.45 0.42 0.35 SN74293 1.00 0.95 0.90 
5574298' 2.60 2.66 2.50 

The Function Generator Kit features sine. triangle, 

.- 
- 

,. 

OnrOa' 14' x4 
---- --- --- --- --' 

and square wave. TI-1D 0 5% typ . AM /FM 
capability 
XR- 2206KA FUNCTION GENERATOR KIT 

E11.50 
Includes monolihn function generator IC PC 

board and assembly nstrucn on manual 
101- 2206K6 FUNCTION GENERATOR KIT 

E16.00 
Sawn as XR- 2206KÁ above and includes 
components for PC board 

C-MOS Types 
1 25 100+ 4030AE 0.46 0.37 0.31 

4000AE 0.17 0.14 6.12 4033ÁE 1.14 0.92 0.76 
4001A5 0.17 0.14 0.12 4035ÁE 0.97 0.78 0.64 
4002ÁE 0.17 0.14 0.12 4040AE 0.88 0.71 0.58 
40044E 1.93 1.55 1.29 4041AE 0.69 0.56 0.46 
4006ÁE 0.97 0.78 0.64 4042ÁE 0.69 0.56 0.46 
4007AE 0.17 0.14 0.12 4043ÁE 0.83 0.67 0.55 
4008ÁE 0.79 0.64 0.53 4044AE 0.77 0.62 0.51 
4009ÁE 0.46 0.37 0.31 4047ÁE 0.74 0.60 0.50 
4010AE 0.46 0.37 0.31 4048AE 0.46 0.37 0.31 
4011AE 0.17 0.14 0.12 4049AE 0.46 0.37 0.31 
4012AE 0.17 0.14 0.12 4050ÁE 0.46 0.37 0.31 
4013ÁE 0.46 0.37 0.31 4051AE 0.77 0.82 0.51 
4014ÁE 0.83 0.67 0.55 4052ÁE 0.77 0.62 0.51 
4015AE 0.83 0.67 0.55 4053ÁE 0.77 0.62 0.51 
4016AE 0.46 0.37 0.31 4055ÁE 1.08 0.87 0.72 
4017AE 0.83 0.67 0.55 4056AE 1.08 0.87 0.72 
4018ÁE 0.83 0.67 0.55 4060ÁE 0.92 0.74 0.61 
4019AE 0.46 0.37 0.31 4066AE 0.58 0.47 0.39 
4020ÁE 0.92 0.74 0.61 4069ÁE 0.18 0.15 0.12 
4021ÁE 0.83 0.67 0.55 4071AE 0.18 0.15 0.12 
4022ÁE 0.79 0.64 0.53 4076ÁE 1.27 1.02 0.85 
4023AE 0.17 0.14 0.12 4081AE 0.18 0.15 0.12 
4024ÁE 0.64 0.52 0.43 4510AE 1.27 1.02 0.85 
4025AE 0.17 0.14 0.12 4516ÁE 1.27 1.02 0.85 
4026AE 1.42 1.14 0.94 4518AE 1.82 1.46 1.21 
4027ÁE 0.46 0.37 0.31 4520ÁE 1.82 1.46 1.21 
4028ÁE 0.74 0.59 0.49 4901ÁE 0.35 0.32 0.30 
4029ÁE 0.94 0.76 0 -63 4911 AE 0.35 0.32 0.30 

PICO -PAC vons mA 

THE SMALLEST 5 140 
8 115 i - 

REGULATED to 100 ' AC /DC POWER 12 90 
.....1-tr.',.. ' - SUPPLY EVER! 15 70 

' Only 1 70" o 1 00" 18 50 
x 0.85". output pre- 20 35 

- set '5 96, 9 models. 22 25 
24 15 

E75.00 each 

PREMIUM QUALITY 
COMPONENTS 

1/y9've been twying and selling 
to tseli coin nente for Pq tY PO 
nearly ten years. We handle only 
original parts, from the world's 
leading manufacturers and our 
customers include some of the 
quaset and most 
quality conscious companies. 
Now you can take advantage of 
our component buying skills end 
power and select from a broad p° 
range of advanced circuits. 

FIRST 
LITY 

. ONLY 

ADTECH REGULATED POWER 
SUPPLIES VdOgIpol Prices - 

_ 

,. c_ 
SO W 
Powered Powered 
Watch Watch f>. cov.we+q' 

ire ids .- 
L., Wltll 

100 -YEAR ' °' 
CALENDAR' m 

° 

Solar cells draw power from the sun (10 to 15 incomes per day) or from 
ambient light (slightly longer) to keep batteries fully charged. Batteries 
operate up to 10 years. LSI circuitry is programmed to provide a 

calendar to the year 2100. automatically adjusting for 30 and 31 day 
months. even leap years. Automatic brightness control adjusts LED for 
perfect viewing even in outdoors Shows minutes and hours. counts out 
seconds or shows the date Easily adjusts to reset hour or date without 
affecting calendar Shock and water resistant Accurate to 5 seconds per 
month Plies: E298.50 each. 

RED BARON SERIES: 5 to 28V/0.8 to 3.0 Am s. 
APS 5 -3 5 3.0 
APS12 -1.6 12 1.6 
APS 15 -1.5 15 1.5 .. 
APS 24-1 24 1 0 
APS 28 -0.8 25 0 8 

GREEN HORNET SERIES: 5 to 28V/2 to 6 Amps. 
PS5-6 ' 6 
ÁP512 -4 121 4 
APS15 -3 15 3 

APS24 -2 2 24 2 2 

ÁP528.2 28 2 

-aTfirr lcruiE urizrrsirevrirt_ 
APS5.1 5 10 
ÁP512.7 12 7 

ÁP515-6 25 6 ' ''1 
APS24 -5 24 5 
APS28 -4 28 4 

BLU MAX SERIES: 5 to 28V/9 to 25 Amps. 
qP$5 -25 5 25 
APSE 22 6 25 
APS12'I 7 12 17 
APS15 -15 15 15 £107 
APS2O-1 1 20 

1 

11 

APS24 -1 0 24 
APS28 -9 28 9 

'LS' and "S' Series TTL also 
available 

.e, 
All goods new, to full manufacturer's spec No substandard parts sold. TERMS: Non -Account Customers, Cash with Order. Standard P &P Visitors welcome, by appointment. Colleges, Govt. and Account orders 50p Please add VAT to overall total. 
welcomed. 

All'.< ç- <RaSTRa ELECTRONICS LTD. 
275 -281 King Street Hammersmith London W6 9NF Tel. 01-748 3143/2960 ' Telex.24443 
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CASED TRANSFORMERS 
Nasal a swirl resat NMI awl can with 3 me 
poor male awl MII I meet. fuel primary *Mimi. 
Mehra lypn re Mod WM 3M aa0e1 cotes ra 
It mashie with 110 nth sr 2019.11 Mryt Pose 
aslel. NM I par me MIN with 2-pte net style 

motets 4 s 500 VA. 31l1 sesuls arm 750 Io 3000 

VA See Are red IseWm maims Nr prices. Plugs 
extra 

SAFETY ISOLATING 
Prim 120/240V. Sec 120, 240V Centre Tap with screen 

PRICE 

Y8 REF 
PRIES Pbi PRICE 

(WATTS'. N. 
Cased 2 Pa + I Er gee Earth O 

E E E 

20 114 5.25 CM -3.TS 
60 149 9.03 CM 4,70 

100 150 917 OAS 5.35 
200 151 1229 0.99 8.61 
250 152 13.81 0.98 10.31 
350 153 16.54 098 1250 
500 154 11.38 0.98 14.31 
750 155 3.72 125 22.12 

1000 156 37.44 1.25 3057 
1500 157 44.37 1.25 34.91 
500 158 52.45 295 3291 
3000 159 77,11 2.95 61.51 

MINIATURE & EQUIPMENT 
Primary 240V with Screen 

VOLTS MUMPS REF 

Sec -1 Sec. 2 Sm. 1 

200 
500 

1000 

100 

TRANSFORMERS 
30 VOLTS 

343 
04 
04 
949 
09 

04 -9 

649 
15415 
015 
20420 
020 
01520 
0.20 
63 
20-124 
12 -20 

0-1520 
61527 
61527 

04 
04 

0- 9 

018 
08&9 

015 

0-- 20 

(115-20 

0-20 

0.- 1520 
01527 
01527 

ses.2 

500 

INe 

330 330 

500 500 

1000 1000 

40 
200 200 

30 
150 150 

500 500 

300 300 

3500 N Scree* 
700 - 

ID.C.I 

1000 

500 
1000 

N. 

236 

234 

212 

13 

235 

207 

208 
240 

236 
241 

237 

205 

214 
1116 

III 

1000 206 

500 203 
1000 204 

Pen 

0.72 

0.72 
0.85 
0.97 

1.18 

1.3 
1.44 

0.A 
0.4. 

0.4. 
OA 
0.4, 

PRICE Pon 
£ E 

1,56 034 
1.56 034 
212 046 
1.60 3.34 

112 034 
1.69 0.46 
2.79 0.48 
1.65 0.34 
1.56 034 
1.55 0.34 
1.58 0.34 
2.06 0.58 
2.83 0.61 

3.45 097 
250 0.61 

2.11- 5 0.72 
3.16 0.58 
4.55 072 

12 and 24 VOLTS PRIMARY 200 -240 Volts 
AMPS REF RIRE Put 

12F 249 No L E 

0.3 0.15 242 116 034 

0.5 025 III 1.60 0.46 
05 213 1.90 1161 

20 
30 
40 

60 

71 247 
IB 3.07 

70 4.50 
M 5.11 
72 5.63 

116 5.80 
17 724 

115 10.96 
'è7 14.06 

232 15.63 
226 17.70 

0.61 

0.02 
072 
015 
015 
O.M 
0.97 
1.11 
1.3 
OA 
OA, 

PRIMARY 200/2406 
SECONDARY 12, 15. 20. 24. 309 

AMPS Re. Rice 
N. E 

05 112 204 
79 2.57 

3 3.91 
20 4.80 
21 158 
51 275 

117 7.52 
M 9.93 
89 1027 

50 VOLTS 
PRIMARY 200/2406 
SECONDARY It 25. 33. 40. 509 

NI 
. min N. PNL. 

0.5 102 2.71 
I 103 3,58 

2 0/ 23 
J 105 6.10 
/ 106 797 
6 107 1293 
8 118 13.75 
0 19 17.79 

AMPS 

0.5 

2 

3 

4 

5 

6 

8 

ID 

12 

Rel, 

N. 
124 

13 
127 

125 

123 
10 

120 

121 

171 

IM 

Pal 
E 

0,61 

0.66 
0.71 

086 
0.85 
0.95 

0.91 
1.18 
1,18 

Pen 

0.61 

E 

076 
0.85 

0.1.5 

118 
1.18 

1.44 

I,M 

RICO Pen 

E E 

2.51 0.72 
3.75 9.72 
5.36 0.85 
791 0.97 
23 1.18 

10.22 1.18 

12.10 1.36 

15.74 0.8. 
3.10 O.A. 

1287 0.4. 

BRIDGE RECTIFIERS 
ONE AMP 

50 P.I V. 

100 P1.V. 

200 P1V. 
600 P.I.V. 

Price FOUR AMP 
026 100P.LV. 
026 2130P.I,V. 
026 400 P.I.V. 

0.30 600 P.I.V. 

Plies 
0.55 
059 
0.65 
0.75 

SPECIAL OFFER/ 
2 KVA ISOLATORS 

Fully impregnated & screened 

2 primary windings 110V each 
2 secondary windings 1159 each 

(2 matching transformers) 
£29.50 plus parr. & VAT. 

MVO AMP PNCe SIX AMP 
50P.I.V. 0.36 50P,I.V. 

100 P.I V. 040 100 P.I.V. 

200P1.V. 0.45 200 REV, 

4.50 _-1001.V._ -"MCA Sx Tra p cM 

Prie 

065 
070 
0.00 
0.90 

POWER UNIT 
TYPE 
CC I2 -05 
British 
Made 

SAVES 9A7TERIES 
SAVES MONEY 
N oil le marl mot au. 941shel in hard 
*try 151111. kreiN tr safety. 

ORpat twitched 3. 4.5. 8. 75.9 aN 12 Volts al 

500 M O.C. Wain 8a 240 V asap, saitable 
I. Rafts. Taps NeorMre Nutd Players. etc. 

Osa 7.5 x 5.0 x 14.0 ca. Prim 04.15 Poet 

35p. PI= Pa VAT. 

AUTO TRANSFORMERS 
PRICE 

VA Ref PRICE Plugs PRICE 
Mans) No Cased 2 5 3 pm Open 

£ E 

Tapped at 1 1 5 220. 240 Volts 

20 113 4.31 0.26 1.88 
Tapped at 115. 200, 220 240 Was 

150 4 8.99 0.25 4.28 
200 65 7.87 0.25 5.21 
300 66 8.67 0.25 6.11 
500 67 11.82 0.26 948 
750 83 14.81 0.96 11.30 

1000 84 18.38 0.95 14.35 
1500 93 23.28 0.96 1922 
2000 95 3597 1.80 25.49 
3000 73 50.85 2.36 34.87 

Post 
E 

061 

0 72 
078 
085 

1 18 
1 28 

1 44 
OA 
OA 
OA 

NEW PANEL METERS 

2" 411 
SIZE: 606r wiM x 45m 9186 

x 40m. Deep. 

Melene4 I.R. 

0617 
060 mitre A. 1250 

0 -100 More A $80 

0500 Akre A 170 

0-I a4 170 

0.5 AA 170 

OIOnA 6 

0590 we 0.5 

0-100.8 0.5 

0-500 mil 0.5 

01 AMP 0.5 

02 AMP 0.5 
0.25 Volt 151( 

0-50 Yell 500 

0300 Voit 30081 

Mafer 170 

98 Meier 9250 

SIZE: 1 lOme owe x 62n. RIM 
x 13.. Deep, 

prima I.R. 

Ohm 
050 mitre A 1400 
8100 mat 730 
0600 mitre A 200 
o-1 M 200 
15.8 200 
810 .8 9 

060 M 0.5 
8100.5 0.5 

0500 al 0.5 
81 Alf! 0.5 
02 AMP 0.5 
0.25 V411 15R 

050 MI 58k 
0.300 Yell 308 
'4 Molar 200 

YU Mete 5250 

YU Meters ere complete with 0electoe.. *km Md. vim. Price 2" £3.20 
Nel 10p. Prim 4" £4.00 Post 10. leaps 60p per sal. PM M. VAT 

C1000 MULTI -METER 
Campest General Purple Mn Mommeler 
lapel Rsituaca 1000 alms per welt 

Bryn AC Wells 0 -15 50 2501000 Yaffe 

DC Volts 010 50 250 1000 Volts 

OC Coram 0-1 mA 0.100 .A 
Neistrce 01508 Ans 
Slat 60 x 21 x90 or 
Coq Ma AM Bethin. lest Prods. Iaemadiees 

Spec al price f3.35 Post 30p Plus 8% VAT. 

1/4 -WATT CARBON FILM RESISTORS 
aso available 'A wan at 70 CE 12 range 10(7 -1M0 5 % toa above 
47000 10% tul. at 98p per 100. Plus 25% VAT. 

MINIATURE NEONS 
6mm dis 12mm length leads lengnrapprox 20mm Recommended 
ballast resistor 1 50K ohms for 240, Voll operation Price Packet of 
.10 for 50p. Postage 15p_ Plus 8'rß- VAT 

PLEASE ADD 8% VAT ON ALL 
TRANSFORMERS 
Send 25p for Catalogue 

AisM. Xi. LTD. 

DEPT. WW1, SIMMONDS ROAD, WINCHEAP, 
CANTERBURY, KENT. Tel: (0227) 52436 

DATA AND 

COMMUNICATIONS 

TERMINALS 
Teletype 28, 32, 33, 35, 40 

TermiNet 30, 300 & 1200 (30 and 120 cps) 
Teleterm 1030 & 1132 (portable 30 cps 

with integral coupler and RS 232C) 
Other page printers (by Siemens, ITT Creed, etc.) 

TermiNet 120 line printer 

* Spares, repairs, overhauls and maintenance * Other types and models available 
* Refurbished units also available * Short and long period rentals 

* Minicomputer interfaces 
* Quantity discounts 

* Immediate delivery 

TELEPRINTER EQUIPMENT LTD. 
70 -80 AKEMAN STREET, 

TRING, HERTS., U.K. 

Telephone 0442 -82 -4011 ;..e e; 

Cables RAHNO Tring 
Telex 82362 
A/B Batelcom Tring 

WW -043 FOR FURTHER DETAILS 

Hanover 
makes Markets 

afresh every year 

28 April -6 May 1976 

Hanover Fair 
Day visit by jet flight from 

Luton Airport Thursday, 29th April 
for £49 per person; 

Day visit by jet flight from 
Gatwick Airport Tuesday, 4th May 
for £49 per person; 

Day visit by jet flight from 
Gatwick Airport for the Aerospace 
Show Tuesday, 4th May for £44 
per person; 

Package tours inclusive of 
scheduled flights 
First and tourist class accommo- 
dation in central Hanover from 
£68 for two days (one night), 
Price includes entrance ticket; 

Good clean private accommo- 
dation in central Hanover for two 
days by scheduled flight from £67. 
Also sleeping car berths available 
at the fairground itself for two 
days by air from £89. 

OFFICIAL UK AGENTS 
FOR VISITORS 
Telephone No: 01 -499 8636 
(ask for Ian Stewart for immediate 
confirmation) 

Kuoni Travel Ltd 
33 Maddox Street, 
London W1R 9LD. 

KUONI TRAVEL LTD 
WW - 067 FOR FURTHER DETAILS 
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ADVANCED CLOCK KIT 
Complete kit including attractive slim case for 6 digit alarm clock with bleep alarm. snooze and automatic 

intensity control, high brightness display driving -with optional touch switch controls and crystal - 

control /battery- back -up (both extra) using MK50253 and LED displays. Kit also includes PCBs. active 

and passive components, IC socket. miniature cool transformer. switches. flat cable. loudspeaker. mains 

plug and lead. penpes panel. and full instructions. With 0 5" JUMBO FND500 Displays ... £27.31 

SEND LARGE S A. E FOR DETAILS AND PRICES OF THIS MONTH'S P.E CAR /BOAT 

CLOCK /JOURNEY TIMER OR PHONE FOR IMMEDIATE DESPATCH. 
SEND LARGE S.A.E. FOR DETAILS OF OUR MODULAR STOPWATCH SYSTEM USING CMOS. 

SEND LARGE S.A.E. FOR DETAILS OF ATTRACTIVE SIMPLE 4 DIGIT GREEN CLOCK 50M, CRYSTAL 

TIMEBASE KIT FOR CLOCKS INCL. ADVANCED KIT ABOVE E6.28 

CMOS ICS 
RCA MOT. ONLY 
CD4000 0.17 
CD4001 0.17 
C04002 0.17 
CD4006 0.97 
CD4007 0.17 
CD4008 0.79 
CD4009 0.48 
CD4010 0.48 
CD4011 0.17 
CD4012 0.17 
CD4013 0.48 
CD4014 0.83 
CD4015 0.83 
C04018 0.48 
CD4on 0.83 
CD4018 0.83 
CD4019 0.49 
CD4020 0.92 
CD4021 0.83 
CD4022 0.79 
CD4023 0.17 
CD4024 0.64 
CD4026 0.17 
CD4028 1.42 
C04027 0.48 
CD4028 0.74 
C04029 0.94 
C04030 0,46 

CD4031 
CD4032 
CD4033 
CD4034 
CD4035 
CD4036 
CD4037 
CD4038 
CD4039 
CD4040 
LD4041 
CD4042 
CD4043 
CD4044 
CD4045 
CD4046 
CD4047 
C04048 
CD4049 
CD4050 
CD4051 
CD4052 
CD4053 
CD4054 
CD4055 
CD4068 
CD4067 
C04069 
CD40B0 
CD4061 

1.82 
0.88 
1.14 
1.58 
0.97 
1.82 
0.78 
0.88 
2.88 
0.88 
0.89 
0.89 
0.83 
0.77 
1.16 
1.10 
0.74 
0.49 
0.46 
0.48 
0.77 
0.77 
0.77 
0.66 
1.08 
1.08 

20.36 
10.54 

0.92 
16.43 

CD4062 
CD4063 
CD4066 
CD4067 
CD4088 
CD4069 
CD4070 
CD4071 
CD4072 
CD4073 
CD4075 
CD4078 
CD4p77 
CDaD78 
CD4081 
CD4082 
CD4085 
CD4088 
CD4089 
C04093 
CD4094 
CD4096 
C04096 
CD4099 
CD4502 
CD4510 
CD451t 
CD4514 
CD4616 
CD4618 

7.33 
0.90 
0.58 
2.95 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
1.27 
0.18 
0.18 
0.18 
0.18 
0.89 
0.69 
1.27 
0.88 
1.53 
0.89 
0,86 
1.50 
0.98 
1.12 
1.28 
2.56 
2.58 
I.12 

CD4518 1.03 
CD4520 1.03 
CD4527 1.30 
CD4532 1,18 
CD4555 0.74 
CD4558 0.74 
MC1450B 2.37 
MC14528 0.88 
MC14534 8.04 
MCI 4553 4.07 
MC14566 1.21 
MCM14552 8.05 

CLOCK CHIPS 
MK50253 8.60 
MM5314 4.44 
AY61224 3.66 
ÁY51202 4.76 

CMOS BOOKS 
No VAT or P &P 
RCA1975 2.67 
MCMOS 2.77 

DISPLAYS 
5LT -O 1 6.80 
DL704E 0.85 
FND500 1.80 

DISPLAY INT. 
55175491 0.81 
5N75492 1.02 
7447 1.05 
7448 0.85 

FLAT CABLE 
20WAYIM 1.00 
10M for 8.50 
1OWAY1M 0.80 
1DM FOR 4.80 

IC SOCKET PINS 
100 0.50 
1000 4.00 
3000 10.50 

L81 SOCKETS 
PINS SUP- 
PORTS 
24 PIN 0.30 
28 PIN 0.30 
40 PIN 0.30 

VEROCASSS 
761410J 2.84 
7614110 3.04 
751412K 4.00 

ADD VAT et 8% (HigMr rate does not apply to any of above). 15p P &P on orders under E3 - Despatch 
Icy tact Clem post Price list and data ant FREE with an order, or on request (an SAE helps). Official 

roars welcomed (written or phoned) - Univs.. Polys.. Goof Cos., etc Export orders No VAT, Add 35p 
Lumps). O (Overseas) for Airmail P &P. 

SINTELTEL. 086543203EET,OXFORD 

HART ELECTRONICS 
Audio Kit Specialists since 1961 

STEREO BAILEY 30 WATT TUNER AMP. 
This complete tuner /amp unit Is of the very highest quality and is the amalgam of our 
Compact FM Tuner. Bailey 30watt power amps and the Bailey /Burrows /Ouilter pre 
amp The wooden sleeve is available in either teak or sapele finish to blend with existing 
equipment or furnishings. 

The combination of our excellently designed printed circuits and the high quality 
components used makes this unit unequalled on the kit market and approached in 

quality of performance and durability by few made up tuner amps. 
Full uetads are in our free lists. 

STUART TAPE CIRCUITS. Our printed circuits and components offer the easy shay to 
convert any suitable quality deck Into a very high quality Stereo Tape unit. Input and 
output levels suit Bailey pre amp Total cost varies but around E35 is all you need. We 
can offer tape heads as well if you want new ones. 
M auove kits have fibreglass PCB's Prices exclude VAT but P &P is included. 

FURTHER INFORMATION ON ALL KITS FREE if you send as a 9 in. x 4 in. 
S.A.E. 

REPRINTS Pool free. no VAT. 

Bailey 30W 18p. 

STUART TAPE RECORDER. All 3 articles under one cover 30p. 

BAILEY /BURROWS /QUILTER Preamp circuits, layouts and assembly notes 15p. 

All pr ces exclude VAT 

Penylan Mill, Oswestry, Salop 
Personal callers are always welcome, but please note we are closed all day Saturday 

12"i 

bcitki í#ure! 

Designed by 

TEXAS 
Featured by PRACTICAL WIRELESS 

SOLE U.K. DISTRIBUTORS - HENRY'S 

Build the Texan stereo amplifier, then you can be doubly proud ! For a start, 
you'1 own a superb home entertainment 
unit. And have had all the pleasure of 
doing it yourself, with the Henry's !kit. 

Look at the Texan specification 
Incorporating fully integrated stereo stump 
and power amp, with B IC's, 10 transistors, 
e rectifiers and tenet diodes, Plus stabilised, 
protected circuitry, glass 0b pcb; Gardeners 
low -Mid low -line mains transformer; all 
facilities and controls. Slim design, chassis 
141" x4" x2" overall, 20 watts per channel 
RMS, less than 0.1% distortion at 1 kHz. 

* Can be'built Stage by stage 
Ash for leufl'rt 20. 
* E vrryt 110(1 necessary 
uppl,esl F ell.siter sales service 

anti , luareall ees 

KIT PRICE 

£35.00 
Inc VAT i Cl pbp 

Built and tested 
£45.00inc.VAT 

+01.00 php. 

THE NATURAL FOLLOW -ON -THE TEXAN FM TUNER KIT! 

KIT PRICE 

£25.95 
Inc. VAT I 

60p pEep. 

Build the matching Texan stereo tuner !Features 
advanced varicap tuning. Phase lock loop decoder 
Professionally designed circuit. Everything you need is 
in the kit. From the glass fibre pcbto the cabinet itself. 
Excellent spec :2.5 uV aehal sens.tivity. 500 mV output 
(adjustable). Tuning range 87 -102 MHz. Mains 
powered. 

Euilt and tested £30.95 iris. VAT +50P pbp. , '- 

VIDEO SPORT 
. . all the electronic excitement 

you could with for! 
An upto- the - minute game. Plugs 
Into your own TV aerial socket 
Switch on. And you're away ! 

Choose your game- football, tennis 
or hole -in- the -wall Absolutely 
safe. For you. Your children. And 
your TV. Mains powered. 
List Price £42.50 Inc. VAT+ 

HENRY'S PRICE -ONLY £29.50 50p pbp. 

WHATEVER YOU DO, DON'T FORGET 
YOUR LATEST 

HENRY'S CATALOGUE! 
Fol this new edition. we have made 
hundreds of changes and additions.. 
It has over 200 pages. containing 
vutually everything for amateurs and 
professionals. And you'll have na 
bother at all finding everything yeti 
want, because theca's a complete 
alphabetical index as well as a sectian 
index. Together, they put you tight on 
course for the items you need. Flair 
Sinclair projects to educational kits. 
Oscilloscopes to panel meters. Coils to 
capacitors. Transistors to valves. 
Loudspeakers to microphones - all at 

competitive prices. Over 200 
ONLY pages Cl vital statistics - just 'or 

you' So semi now for your copy 
D 

50P 
+ 20p Carr /pack 

Over 5000 items inside! 
Every copy 

contains 
a free 
50p voucher. 

ms y new 

Over 200 
Pages. 

FREE to Educational Establishments when 
ordered on official headed notepaper. 

FIEWRMS 09 WA EEDGRE CENTRES 
404 and ED WARE ROAD, LONDON W2 call in and se e 'Or yourseU 

404/6 EDGWARE ROAD, LONDON W2 01- 402 8381 

LOWER SALES FLOOR, 231.TOTTENHAM CT. RD., LONDON W1 01 -636 6681 

94/96 UPPER PARLIAMENT STREET, 4OTTINGHAM. 0602 -40403 
t All mail to Henry's Radio. 303 Edgware Road, London W2 

NEW 

MIDANDS 
S?OR 

WW-090 FOR FURTHER DETAILS 
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NOW 
CAPACITORS 
ARE EASIER 

TO MEASURE 
THAN 

RESISTORS 

* Filter Design 
* Decoupling and Coupling 
* Precision Timing Circuits 
* Tuned Circuits 
* C -R Networks 
* Fault- Finding Quality Control 

* Less than a second to measure a capacitor. 
*Six ranges 1 pF to 104F. 
*Accuracy ±2%. 
* Robust construction Long battery life. 
OPTIONAL: MAINS /BATTERY + £5.00 

SUPPLIERS TO: Ministry of Defence, G.P.O., B.B.C., Government Depts. 
and Electronic Laboratories world -wide 

WW - 129 FOR FURTHER DETAILS 

Electronic Services & Products Ltd. 
Braunston, Daventry, Northants NN11 7HH 
Telephone: Rugby 890672 

TTLs by TEXAS 
7400 13p 
7401 14p 
7402 14p 
7403 16p 
7404 16p 
7405 16p 
7406 38p 
7407 36p 
7408 16p 
7409 20p 
7410 13p 
7411 22p 
7412 23p 
7413 32p 
7414 60p 
7416 33p 
7417 30p 
7420 14p 
7422 18p 
7423 34p 
7425 30p 
7427 37p 
7430 14p 
7432 25p 
7437 25p 
7440 14p 
7441 65p 
7442 bop 
7443 120p 
7444 120p 
7445 120p 
7446 120p 
7447 75p 
7448 70p 
7450 15p 
7451 116p 
7453 16p 
7454 16p 
7460 15p 
7470 27p 
7472 25p 
7473 30p 
7474 30p 
7475 45p 
7476 30p 
7480 50p 
7481 95p 
74W- - 700 

7483 80p 
7484 95p 
7485 120p 
7486 30p 
7489 270p 
7490 40p 
7491 75p 
7492 45p 
7493 40p 
7494 75p 
7495 65p 
7496 78p 
74100 108p 
74107 30p 
74121 30p 
74122 48p 
74123 68p 
74141 65p 
74145 70p 
74150 125p 
74151 72p 
74153 85p 
74154 150p 
74155 76p 
74156 76p 
74160 99p 
74161 99p 
74162 99p 
74163 99p 
74164 120p 
74166 126p 
74174 120p 
74175 85p 
74176 120p 
74180 100p 
74181 298p 
74182 82p 
74185 135p 
74190 144p 
74191 1449 
74192 12op 
74193 120p 
74194 108p 
74195 75p 
74196 100p 
74197 100p 
74198 198p 
74199 180p 

C-MOS LOGIC 
I.Cs NEW 

LOW PRICES 
CD4000AE 19p 
CD4001AE 19p 
CD4002AE 19p 
CD4007AE 19p 
CD4009AE 87p 
CD4011AE 19p 
CD4012AE 19p 

CD4013AE 55p 
CD4016AE 50p 
CD4017AE 120p 
CD4018AE 175p 
CD4020AE 250p 
CD4022AE 170p 
CD4023AE 19p 
CD4024AE 120p 
CD4025AE 19p 
CD4026AE 196p 
CD4027AE 75p 
CD4028AE 140p 
CD4029AE 175p 
CD4030AE 55p 
CD4042AE 137p 
CD4043AE 202p 
CD4046AE 140p 
CD4047AE 154p 
CD4049AE 63p 
CD4054AE 196p 
CD4055AE 196p 
CD4056AE 135 
CD4060AE 229p 
CD4069AE 37p 
CD4071AE 27p 
CD4072AE 27p 
CD4081AE 19p 
CD4082AE 27p 
CD4510AE 130p 
CD4511AE 200p 
CD4518AE 100p 
CD4528AE 120p 

OP. AMPS 
1458 Dual Op. Amp. Inc. Comp 8 pin DIL 70p 
301A En. Comp. 8 pin OIL 36p 
3130 COSMOS /Bi -Paler MotFet 8 pin OIL 100p 
3900 Quad. Op. Amp. 14 pin DIL 70p 
5361 FET Op. Amp. TO -99 275p 

709 Ea. Comp 8/14 pin OIL 30p 
741 Int- Comp 8/14 pin DIL 22p 
747 Dual 741 14 pin DIL 70p 
748 Eat. Comp. 8/14 pin DIL 36p 
776 Programmable Op. Amp TO -5 140p 

LINEAR I.C.s 
*CA3028A DM Cascade Amp 
*CA3046 5 Transistor Array 
CA3048 Quad. Low Now Amp 
*CA3089E FM IF System 
CA30900 FM Stereo Multi. Dec. 

10L803800 VCO Fun. Gen 
*tM380 2W Audio Amp 
*LM381 Stereo Preamp 
*0.1252 , Rhythm Generator 
eMC1310P FM Stereo Dec 
eMC1312 ¡ ¡)¡ 

*MC1314 } SQ Quad. Dec 
MClJt5 1 

MCt495 ' Multiplier 
*MC1496L Bal. Mod/Dented. 
*MFC4000B 1/4W Audio Amp. 

MFC6040 Electronic Attenuetor 
NE555 Timer 
NE556 Dual 555 
NE561 PLL with AM Dented. 
NE562 PLL with VCO 
NE565 PLL 
NE566 PLL Fun Gen 
NE567 PLL Tone Dec 8 pin DIL 
2567 Dual 567 14 pin OIL 
SN72710 Difl. Comparator 14 pin DIL 

*SN72733 Video Amp. 14 pin OIL 
*SN7013N Pwr Aud Amp with int HS 
*SN76023N Pwr Aud Amp with int HS 
*76A6418 Audio Amp 14 pin DIL *TBA800 5W Audio Amp OIL 
*TBA810 7W Audio Amp QIL 
*TBA820 2w Audio Amp GIL 
X02240 Prog. Timer /Counter 16 pin DIL 

eZN414 TRF Radio Receiver TO -18 
Basic data sheets on above et 10p each +5. A E 

105 90p 
14 pin OIL 50p 
16 pin DIL 200p 
16 pm DIL 200p 
16 pin DIL 160p 
14 pin OIL 275p 
14 pin DIL 9Op 
14 pin DIL 160p 
16 pin DIL 900p 
14 pin DIL 17Sp 

14 pin DIL 950pe 

16 pin DIL 300p 
14 pin DIL 
PC8 
PCB 

8 pin DIL 
14 pin DIL 
16 pin DIL 
16 pin OIL 
14 pin OIL 
8 pin DIL 

100p 
70p 
90p 
4op 

100p 
325p 
325p 
200p 
150p 
200p 
370p 
Sop 
120p 
140p 
140p 
250p 

90p 
coop 

Bop 
370p 
110p 

PERIPHERAL DRIVERS by TEXAS 

(2 TTL Gates & 2 High Current Output Transistors on 
one chip) 
75450 Positive -AND 14 pin DIL 120p 
75451 Positive -AND 8 pin DIL 72p 
75452 Positive -NAND 8 pin DIL 72p 
75453 Positive -OR 8 pin DIL 72p 
75454 Positive -NOR 8 pin DIL 72p 
Applications: Lamp, Relay, MOS, Line, Core, and 
Power Drivers - and Logic buffers. 

LOW PROFILE DIL SOCKETS BY TEXAS 
8 pin 13p, 14 pin 14p, 16 pin 15p, 24 pin Sop. 
JNSULATORS: Mica +2 Bushes for T03 & 1066 5p. 

VOLTAGE REGULATORS 

FIXED - Plastic 3 Terminals 
1 Amp Positive 1 Amp Negative 

5V 7805 140p 5V 7905 200p 
12V 7812 140p 12V 7912 200p 
15V 7815 140p 15V 7915 200p 
18V 7818 140p 18V 7918 200p 
24V 7824 140p 24V 7924 200p 

DUAL VOLTAGE REGULATOR 
1468 -15V 100mA 16 pin DIL 300p. 
(Adjustable by resistors from ± 8V min. to ± 20V 
max.) 

VARIABLE VOLTAGE REGULATOR 
723 2V to 37V 150mA 14 pin DIL 45p 
Basic Data Sheets on Vol. Regs. at 1 Op each + SAE. 

Pulpy mimosa devices by Texas, RCA 
Motorola, National, Mullard, etc. 

OPTO- ELECTRONICS 
Phototransistors L. D. Rs. 
OCP70 30p ORP12 
OCP71 120p ORP60 
2615777 40p ORP61 

LEDS 
TIL209 Red 14p: TIL211 Green 

Infrared Emitter TIL 32 75p. 

SEVEN SEGMENT DISPLAYS 
3015F Minifron 0.3 in 
DL704 Coro, Cathode 0.3 in 
DL707 Com. Anode 0.3 in. 
OL747 Corn Anode 0.6 in. 

OPTO- ISOLATORS 
Phototransistor- TIL 112 Ill 12) 
Photodarlington: ILCA -55 

DRIVERS 
75491 Quad. Segment Driver 
75492 Hex Digit Driver 

50p 
75p 
75p 

30p, 

120p 
150p 
150p 
225p 

6 pin DIL 140p 
6 pin DIL 250p 

14 pin DIL 72p 
14 pin DL 90p 

SCR -THYRISTORS 614/77oov 
C106D 

IA 50V T05 40p 4A /400V 
14100V 105 42p *MCR101 
14400V 105 52p 0.5A/15V 
14600V T05 70p 2N3525 
34100V Stud 49p 54 /400V 
34400V Stud 75p 2N4444 
74100V T05 +HS 84p 8A /600V 
74400V TO5 +HS 90p *2N5060 
8A 50V Plastic 130p 0.84/30V TO -92 

124400V Plastic 16Op *2N5062 
164100V Plastic 160p 0.8A/ 100V TO -92 
16A400V Plastic 180p *2N5064 
164600V Plastic 220p O.8A /200V TO -92 

Stud 140p 

Plastic 55p 

TO -92 25p 

TO -66 90p 

Plastic 185p 

Minimum Order £2 
P &P 209 

Please add VAT to total 

34p 

37p 

40p 

AC125 16p 
AC126 12p 
AC127 12p 
AC128 11p 
AC141 18p 
AC142 18p 
AC17.6 11p 
AC187 13p 
AC188 12p 
AD149 43p 
AD161 36p 
AD162 36p 
AF114 18p 
AF115 18p 
AF116 18p 
AF117 18p 
AF139 33p 
AF239 38p 
BC107 9p 
8C108 9p 
8C109 10p 
BC109C 12p 

*6C117 22p 
*BC147 7p 
*8C148 7p 
*BC149C 8p 
*BC157 11p 
*BC158 10p 
*BC159 11p 
*BC169C 12p 

BC177 18p 
BC178 l7p 
8C179 18p 

*BC182 10p 
*BC183 10p 

11p 
30p 
11p 
10p 
14p 
20p 
30p 
18p 
22p 

100p 
65p 
36p 
40p 
43p 
63p 
70p 
22p 
23p 
23p 
25p 
26p 
28p 
33p 
33p 
33p 
33p 
22p 
22p 
10p 
9p 

1 

15p 
32p 
32p 
36p 
30p 

*BFR40 30p 
*BFR79 3Op 
*BEM 30p 
*8FR88 30p 
BFX30 30p 
BFX84 26p 
BFX85 25p 
BFX86 25p 
BFX87 20p 
BFX88 24p 
BFY50 16p 
BFY51 15p 
BP/52 16p 
BRY39 3411 
BSX19 16p 
BSX20 18p 

*BC184 
BC187 

*BC212 
*0C213 
*BC214 
*BC337 

BC478 
BCY70 
BCY71 
BD123 
8D124 
BD131 
BD132 

*8D135 
*BD139 
*BD140 

BF115 
BF167 
8E170 
BF173 
8F177 
8E178 
8E179 
8E180 
8E181 
8E182 
8E184 
8E185 

*8F194 
*8F195 
*8E196 
*BF197 
BF200 
8E257 
BF258 

*BFR39 

Mail Order Only 
Govt., Colleges, etc., orders accepted. 

TRANSISTORS 
-*BUMS 140p 

BU108 250p 
*MJE340 45p 

N1J2955 70p 
MJE295599p 
MJE305565p 

*MPSA06 30p 
*MPSA12 50p 
*MPSA56 32p 
*MPSUO6 62p 
*MPSU56 78p 
0C28 65p 
OC35 55p 
0C36 60p 

*OC41/2 15p 
*OC45 15p 
*OC71 20p 
*TIP29A 40p 
*TIP30A 48p 
TIP31A 52p 
TIP32A 58p 
TIP33A 90p 
TIP34A 115p 
TIP35A 225p 
TIP36A 270p 
rIP41A 65p 
TIP42A 70p 
TIP2955 70p 

*ZTX108 10p 
*ZTX300 13p 
*ZTX500 15p 
*ZTX502 18p 

2N697 13p 
2N698 30p 
2N706 12p 
2N708 i8p 
2N918 40p 
2N928 20p 
2N930 18p' 
2N1131 18p 
2N1132 18p 
2N1304 21p 
2N1305 21p 
2N1306 28p 
2N1307 28p 
2N1308 28p 
2N1309 28p 
2N1613 20p 
2N1711 20p 
2N1893 30p 
2N2218 21p 
2N2219 20p 
2N2220 19p 
2N2221 20p 
2N2222 20p 
2N2369 14p 
2N2484 30p 
2N2904 20p 
2N2905 20p 
2N2906 20p 

*2N29260 7p 
*2N292613 7p 
*2N29260 8p 
*2N2926Y 9p 
*2N2926G 9p 
2N3053 18p UJTs 
2N3054 45p *TIS43 27p 
2N3055 50p 2N2160 80p 
2N3439 67p 2N2646 38p 
2N3442140p *2N4871 30p 

*2N3702 11p 
*2N3703 11p 
*2N3704 11p 
*2N3705 11p 
*2N3706 10p 
*2N3707 11p 
*2N3708 90. 

*2N3709 9p 
2N3773 220p 
2N3866 90p 

*2N3903 18p 
*2N3904 20p 
*2N3905 18p 
*2N3906 20p 
*2N4058 15p 
*2N4059 lOp 
*2N4060 13p 
*2N4123 18p 
*2N4124 18p 
*2N4125 18p 
*2N4126 18p 
*2N4289 20p 
2N4347130p 
2N4348160p 

*2N4401 27p 
*2N4403 27p 
*2N5089 27p 
*2N5401 50p 
40360 40p 
40361 38p 
40362 40p 
40364 1120p 
40409 55p 
40410 55p 
40411 225p 
40594 75p 
40595 85p 

FETs 
*BF244 25p 
*MPF102 30p 
*MK 103 30p 
*MPF104 30p 
*MPF105 30p 
*2N3819 22p 
*2N3820 57p 
2N3823 SOp 

*2N5457 30p 
*2N5458 30p 
*2N5459 30E3 

MOSFETs 
3N128 85p 
3N140 85p 
3N141 85p 
3N187 180p 
3N202 120p 
40603 58p 
40673 58p 

PUJT 
*2616027 48p 

DIODES 

SIGNAL* 
0A47 7p 
0470 9p 
OA81 8p 
0A85 10p 
0A90 7p 
0491 7p 
0A95 7p 
04200 8p 
0A202 10p 
IN914 4p 
IN916 9p 
IN4148 4p 

RECTIFIER 
*ßY100 25p 
*8Y126 12p 

*8Y127 12p 
IN4001 5p 
IN4002 5p 
IN4004 6p 
IN4005 6p 
IN4007 7p 

ZEN ER 
3.3V to 33v* 
t1400mW 9p 
*iW 18p 

TUNNEL 
AEY11 70p 

VARICAp 
*B8105 25p 

NOISE 
*Z5J 110p 

BRIDGE 
RECTIFIERS 

*.25A100V2Op 
*1A 50V 20p 
*1A 100V 22p 
*1A 400V 25p 
*1A 600V 30p 
*2A 50V 30p 
*2A 100V 35p 
*2A 400V 45p 
*4A 100V 60p 

6A 50V 60p 
6A 100V 65p 

TRIACS 
Amp Volts 

3 400120p 
6 4001509 

6 500 180p 
10 400185p 
10 500 195p 
15 400210p 
15 500250p 
40430 99p 
40486 99p 
40669 95p 
DIAC 
BR100 25p 

SEMICONDUCTOR KITS 
1) Time -Code Receiving Clock 
2) Teletext Decoder 
Complete Semiconductor Kits inc. ICs Trs.. LED 
Displays etc for the above "WW Protects available at 
specially reduced prices Please send S. A E 

SPECIAL OFFERS FOR FEB /MARCH 
555 £34 100 741 RCA £18/100 
'MFC4000B £50. 100 8 pin DII 

VAT.RATES: All items at 8'xß EXCEPT where markrn 

TECHNOMATIC LTD. 
54 SANDHURST ROAD, LONDON, NW9 
Tel: 01 -204 4333 
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LYNX ELECTRONICS (LONDON) LTD. DIGITAL DISPLAYS & LED'S 
DL704 99p DL747 E1.75 .2 RED LED ONLY 13p 
DL707 99p DL750 E1.75 GREEN CLEAR 15p 

4C126 
AC127 
AC128 
AC128K 
AC141 
AC141K 
AC142 
AC142K 
AC176 
AC176K 
AC187 
AC187K 
AC188 
AC188K 
40140 
40142 
40143 
40149 
ADM 
AD162 
41.102 
AL103 
AF114 
AF115 
AF116 
AF117 
AF118 
AF139 
AF239 
BC107 
BC1078 
8C108 
BC109 
BC109C 
BC117 
BC125 
BC126 
BC141 
BC142 
BC143 
BC144 
BC147 
BC148 
BC149 
BC152 
BC153 
BC157 
BC158 
BC159 
BC160 
9C181 
BC1688 
BC182 
BC182L 
BC183 
5C1831 
9C184 
BC184L 
BC2078 
BC212 
BC212L 
BC213 
BC213L 
BC214 
13C2141 
8C237 
BC238 
BC300 

0.15 
0.18 
0.13 
0.25 
0.18 
0.28 
0.18 
0.28 
0.16 
0.26 
0.18 
0.25 
0.18 
0.25 
0.50 
0.50 
0.48 
0.45 
0.35 
0.35 
0.95 
0.93 
0.20 
0.20 
0.20 
0.20 
0.50 
0.33 
0.37 
0.14 
0.16 
0.13 
0.14 
0.16 
0.19' 
0.18' 
0.20' 
0.25 
0.23 
0.23 
0.30 
0.09' 
0.09' 
0.09' 
0.26' 
0.18' 
0.09' 
0.09' 
0.09' 
0.32 
0.38 
0.09' 
0.11' 
0.11' 
0.10' 
0.10' 
0.11' 
0.11' 
0.12' 
0.11' 
0.11' 
0.12' 
0.12' 
0.14' 
0.14' 
17.16' 
0.16' 
0.34 

8C301 
BC323 
BC327 
BC32B 
BC337 
BC338 
BCV70 
BCY71. 
BCY72 
B0115 
8D131 
BD132 
BD135 
80136 
80137 
BD138 
BD139 
BD181 
519182 
B0183 
B0232 
80233 
80237 
80238 
130184 
BDY20 
BDY38 
BOV60 
B0V81 
BDY62 
8F178 
8F179 
6F194 
5F195 
8F196 
BF197 
8F224J 
8F244 
BF257 
5F258 
8F337 
BFW80 
BFX29 
BFX30 
BFX84 
BFX85 
BFX88 
BFY50 
6FV51 
BFY52 
BF764 
BFV9O 
13R100 
BRY39 
BSX19 
BSX20 
BSX21 
BSY(154 
87106 
87107 
87108 
1117109 
87116 
BU105 
BU105/ 

02 
BU 126 

0.32 
0.60 
0.18' 
0.16' 
0.17' 
0.17' 
0.12 
0.18 
0.12 
0.65 
0.38 
0.40 
0.38 
0.39 
0.40 
0.48 

0.86 
0.92 
0.97 
0.80' 
0.48' 
0.56' 
0.80' 
1.20 
0.80 
0.60 
0.60 
0.65 
0.65 
0.25 
0.30 
0.10' 
0.10' 
0.12' 
0.12' 
0.18' 
0.17' 
0.30' 
0.35 
0.92 
0.17' 
0.26 
0.30 
0.23 
0.25 
0.20 

- 0.20 
0.18 
0.19 
0.35 
0.66 
0.20 
0.40 
0.16 
0.18 
0.20 
0.12 
1.00 
1.60 
1.60 
1.00 
1.00 
1.80' 

1.90' 
1.67 

BY206 0.16 
BY207 0.20' 
6YX38.300 0.12' 
BYX36.600 0.15' 
BYX36-900 0.18' 
BYX36.12000.21' 
BYX38-300 0.60 
BYX38.600 0.66 
BYX38.900 0.60 
6YX38.12000.66 
BDC61 Seines 
Zeners 0.20 
BZX83 or 82X88 
Senee 
Zone's 0.11 
C1064 0.40 
C10613 0.45 
C106D 0.60 
C106F 0.35 
CRS1 /05 0.25 
CR51/10 0.26 
CRS1/20 0.35 
CRS1 /40 0.40 
CRS1/60 0.85 
CRS3.05 0.34 
CRS3.10 0.45 
CR33-20 0.60 
CR43-40 0.60 
CRS3-60 0.86 
MJ480 0.80 
MJ481 1.05 
MJ490 0.90 
MJ491 1.15 
MJE340 0.40' 
14JE371 0.60 
MJE520 0.46 
MJE521 0.55 
0A5 0.50' 
0A90 0.06 
0A91 0.05 
0C41 0.15 
0C42 0.16 
0C44 0.12 
0C45 0.10 
OC70 0.10 
0071 0.10 
0072 0.22 
0084 0.14 
SC404 0.73 
SC4OB 0.81 
SC400 0.98 
SC4OF 0.65 
SC41A 0.85 
SC41B 0.70 
5C410 0.86 
SC41F 0.60 
672 0.20 
71P294 0.44 
71P304 0.52 
71P314 0.54 
11P324 0.64 
TIP34 1.06 
71P414 0.66 
TIP42A 0.72 
1N2069 0.14 
192070 0.15 
184001 0.04' 
154002 0.06' 

194003 
1N4004 
1N4005 
1N4006 
184007 
2N696 
2N697 
2N706 
2N929 
2N930 
2N1131 
2N1132 
2N1304 
2N1305 
2N1711 
2N2102 
2N2369 
2823694 
2N2484 
2N2646 
2N2905 
2829054 
2929286 
2N29260 
2829267 
2N2926G 
2143053 
2N3054 
2N3055 
2N3440 
2N3442 
2N3525 
2N3570 
2N3702 
2N3703 
283704 
293705 
2N3706 
2N3707 
283714 
2N3715 
253716 
293771 
2N3772 
2N3773 
2N3819 
2N3904 
-2N3906 
2N4124 
2N4290 
2N4348 
2N4870 
284871 
2N4919 
2N4920 
2N4922 
2N4923 
2N5060 
2N5061 
2N5062 
2N5064 
285496 

0.06' 
0.07' 
0.06' 
0.09' 
0.10' 
0.14 
0.12 
0.10 
0.14 
0.14 
0.16 
0.18 
0.20 
0.20 
0.15 
0.44 
0.14 
0.14 
0.16 
0.60 
0.18 
0.22 
0.10' 
0.09' 
0.09' 
0.10' 
0.16 
0.40 
0.60 
0.65 
1.20 
0.75 
0.50 
0.10' 
0.10' 
0.10' 
0.10' 
0.10' 
0.10' 
1.05 
1.16 
1.25 
1.60 
1.60 
2.10 
0.28' 
0.15' 
0.18' 
0.14' 
0.12' 
1.20 
0.35 
0.35 
0.70' 
0.67 
0.65' 
0.64' 
0.27 
0.26' 
0.27' 
0.30' 
0.65 

THYRISTORS 
6A 

$10921 
50 20 
100 25 
200 27 
400 30 
600 

lA !A 6A 
17051 íC106 type) 170220) 

25 35 41 
25 40 47 
35 45 68 
40 50 87 
65 70 1.09 

BA l0A 
(70220) 

42 47 
48 54 
60 68 
58 98 

1.19 1.28 

TRIACS (PLASTIC TO -220 PKGE. ISOLATED TAB) 
4A 6.5A 8.54 10A 15A 

a) (b) 131 (b) (a) (b) (s) (b) 
100v 0.60 0.60 0.70 0.70 0.78 0.78 Ót3 0.63 1.01 1.01 
200v 0.84 0.64 0.75 0.75 0.87 0.87 0.67 0.87 1.17 1.17 
400V 0.77 0.78 0.80 0.83 0.97 1.01 1.13 1.19 1.70 1.74 
600v 0.96 0.99 0.87 1.01 1.21 1.26 1.42 1.80 2.11 2.17 

N.B. Treace without internal trigger that are priced under column (al Tosco with internal trigger 
Mac are priced under column (b) When ordering please indicate clearly the type required 

74 TTL mixed prices 

1.24 2599 100* 
7400 14p 12p 10p 
7401 14p 12p 10p 
7402 14p 12p 10p 
7403 15p 121/2p 10p 
7404 lip 13p lip 
7408 16p 13p lip 
7409 16p 13p . ilp 
7410 16p 13p tip 
7413 211p 24p 20p 
7417 27p 221/2p 20p 
7420 ISp 13p lip 
7427 27p 22'hp lap 
7430 11 1p 13p lIp 
7432 27p 22 Yip 18p 
7437 27p 221/2 p 18p 
7411 76p 62p 50p 
7442 Slip 55p 43p 

1 -24 25.99 100+ 
7445 Shp 71p 57p 
7447 81p 76p 55p 
7448 74p 62p 50p 
7447A 95p tap 87p 
7470 30p 26p 20p 
7472 25p 21p 17p 
7473 30p 25p 20p 
7474 32p 26p 21p 
7475 47p 39p 31p 
7476 32p 26p 21p 
7482 75p 62p 50p 
7485 61.30 £1.09 87p 
7486 32p 26p 21 
7489 £2.92 62.50 62.10 
7490 49p 40p 32p 
7491 65p Sip 45p 
7492 674 48p 36p 

1 -24 25.99 100+ 
7493 45p 40p 32p 
7495 67p 55p 45p 
74100 61.08 89p 72p 
74107 35p 28p 22p 
74121 34p 28p 23p 
74122 47p 39p 31p 
74141 78p 63p 53p 
74145 Sep 58p 48p 
74154 E1.62 £1.48 88p 
74174 £1.00 83p 67p 
74180 £1.06 811p 71p 
74181 E3.20 E2.50 E1.90 
74192 E1.35 £1.14 90p 
74193 E1.35 £1.14 90p 
74196 £1.64 £1.34 99p 

LINEAR IC'S 
301A 8 pin DIL 35p' 
307 66p' 
309K 61.60 
380 14 pin DIL SOp 
381 14 pin DIL E1.60' 

3900 14 pin OIL 70p' 
709 8/ 14 pin DIL 35p' 
741 8 Fyn DIL 28p' 
741 14 pin DIL 
748 8 pin DIL 36p' 
555 8 pin DIL 45p 

565 14 pin DIL £2.00' 
566 8 pin DIL E1.60' 
567 8 pin DIL E2.00' 
CA3046 14 pin OIL 50p' 
CA3045 85p' 

HIGHAM MEED, CHESHAM, BUCKS. Tel. (02405) 75151 

VAT - Please add 8% except items marked ' which are 25% 

COME AND SEE 
the latest in 

SOUND AND VISUAL 
COMMUNICATION 

EQUIPMENT 
at the 

SOUND 76 
INTERNATIONAL 

EXHIBITION 
16-18 MARCH 1976 

BLOOMSBURY CENTRE HOTEL 
Coram Street, Russell Square, London WC1 

10.00 -18.00 hrs daily 
Admission Free 

Organisers: 
THE ASSOCIATION OF PUBLIC ADDRESS 

ENGINEERS 
47 Windsor Road, Slough, Bucks 

Telephone: Slough 39455 

Available NOW! 
Exclusively from CATRONICS Ltd.! 

ww TELETEXT 
DECODER 

The design of this decoder is being described in a series of articles being 
published by Winless World' (from November 1975 issue). However, all 

the components are available NOW - exclusively from Catronic Ltd. 

Our kit contains all the printed circuit boards and components necessary to build the 
complete decoder. Signal input required is a minimum of 0.5V detected video. The 
output is approximately 4V of R, G and B drive suitable for driving most types of colour 

Television sets. PLUS a luminance output for black and white sets. 

The power supply and video switching circuitry are normally installed within the 
television cabinet and the main decoding control and memory circuitry in a separate 

cabinet positioned on top of the television. 

PRICES ARE A S_ F_ OLLÓW3: 
Set of 3 main PCBs only E12.00 +V.A.T. (E3.00) 
Component Kit (inc. PCBs) - for upper caw only E87.00 +V.A.T. (E9.25) 
Add-On Kit for lower case characters E12.30 +V.A.T. (E1.30) 
Cabinet and Front Panel (styling may vary) LI i.60 +V.A.T. (E2.95) 

A limited number o / reedy -built Decoders will also be available 

Post & Packing- P.C.B.s are post free - but add 
£1 for component kit and /or cabinet 

A wide range of other components are also available. including SLS00 series i.cs., 
KVO and MURATA filters, AERIALS for Commercial Mobile and Radio Amateur 
bands, IGNITION Interference Suppression Components plus, of course. the 
famous Catronics Frequency Counters and Preswlers - including an exclusive 

new 500MHz version. 
Send S.A.E. for current price 
lists (stating requirements) 

CATRONICS LTD. (Dept. 621) 

a t ro n i cs shalfon Surrey 
Tel: 01 -669 6700 

WW -82I FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com
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131-PAK SEMICONDUCTORS 
TRANSISTORS 

BRAND NEW. FULLY GUARANTEED 
TYPE PRICE BC170 0.10- BFX88 *0.22 2N718A *0.51 
AC107 *0.20 BC171 0.10 BFY50 *0.20 2N726 *029 
AC113 .0.19 BC172 0.10 BFY51 *0.20 2N727 *029 
AC115 *020 BC173 0.15 BFY52 *0.20 2N743 *0.20 
AC117K *0.30 0C174 0.15 BFY53 *0.18 2N744 *0.20 
AC122 *0.12 0C175 *0.35 05X19 *0.16 2N914 *0.15 
AC125 *0.18 BC177 *0.19 BSX20 *0.16 2N918 *0.31 
ACI26 *8.18 BC178 *0.19 BSY25 *0.16 2N929 *021 
ACI27 *0.19 BC179 *0.19 BSY26 *0.16 2N930 *0.31 
AC128 *0.19 13C100 *0.25 BSY27 *0.16 2N1131 *0.20 
AC132. *015 13C ILO 025 BSY28 *0.16 2N1132 *0.22 
AC134 *0.15 BC182 0.15 135Y29 *0.16 2NI302 *0.15 
AC137 *0.15 BC 182L 0.15 BSY38 *0.19 2N1303 *0.15 
AC141 *0.19 BCI83 015 BSY39 *0.19 2N1304 *0.18 
AC141K *0.30 BC 183L 0.15 0SY40 *0.29 2N1305 *0.18 
ACI42 *0.19 BC184 0.20 BSY41 *0.29 2N1306 *0.21 
AC 142K *026 BC184L 0.20 BSY95 *0.13 2N1307 *0.21 
AC151 *0.10 BC186 *0.29 BSY95A *0.13 2N1308 *0.24 
AC154 *0.20 9C187 *029 BU105 *2.04 2N1309 *0.24 
AC155 *0.20 BCáI 0.11 CIIIE *0.51 2N1613 *0.20 
ACI56 *0.20 BC208 0.11 C400 *0.31 2N1711 *0.20 
AC157 *0.25 BC209 9.12 C407 *0.28 2NI889 *0.32 
AC165 *0.20 BC2I2L 0.13 C424 *026 2N1890 *0.48 
AC166 *020 BC213L 0.13 C425 *0.51 2NI893 *038 
AC167 *020 8C214L 0.17 C426 *0.36 2N2147 *0.73 
AC168 *0.25 BC225 026 C428 *020 2N2148 *058 
ACI69 *0.15 BC226 036 C941 *031 2142160 *0.61 
AC176 *0.20 BC301 *0.28 C442 *0.31 2N2192 *0.36 
AC177 *025 BC302 *0.25 C444 036 2N2193 *0.36 
AC178 *0.29 BC303 *0.31 C450 *0.22 2N2194 *0.36 
AC179 *0.29 BC304 *0.37 MATI 00 *0.19 2N2217 *0.22 
AC180 *020 BC440 *031 MATIOI *0.20 2N2218 *0.20 
AC180K *0.30 BC460 *0.37 MAT120 *0.19 2N2219 *0.20 
AC181 *0.20 BCY30 *0.65 MATI21 *0.20 2N2220 .0.22 
AC181K *0.30 BCY31 *0.65 MIE521 *0.56 2N2221 0.20 
AC187 *0.22 BCY32 *0.70 MIE2955 *0.88 2N2222 *0.20 
AC187K *023 CY33 *0.80 
AC188 *0.22 CY34 *0.65 
AC188K *023 BCY70 *0.15 
ACYI7 *028 CY71 *0.20 
ACY18 *0.24 CY72 *9.15 
ACY19 *024 CZIO *0.50 
ACY20 *0.24 CZII *0.50 
ACY21 *0.24 CZ72 *0.50 
ACY22 *0.24 DI15 *0.63 
ACY27 *0.19 DI16 *0.81 
ACY28 *0.19 D121 *0.61 
ACY29 *0.38 D123 *0.67 
ACY30 *029 D124 *0.70 
ACY31 029 D131 *0.51 
ACY34 *0.21 D132 0.61 
ACY35 *0.21 D133 0.67 
ACY36 *029 D136 0.41 
ACY40 *0.18 D137 046 
ACY4I *0.19 DI38 0.51 
ACY44 *0.36 D139 0.56 
AD130 *0.39 D140 0.61 
AD140 *0.49 D155 *0.81 
AD142 *0.49 D175 *0.61 
AD143 *030 D176 *0.61 
AD149 *051 D177 *0.67 
AD161 *0.36 D178 *0.67 
AD162 *036 D179 *0.71 
AD161 & D180 0.71 
AD162(MP) D185 *0.67 

*0.89 D186 *067 
ADT140 *051 D187 *0.71 

*025 DI88 .0.71 
*0.25 0180 *0.77 
*025 D190 *0.77 
*0.25 D196 *0.87 
*0.36 D196 *0.87 
*0.31 DI97 *0.92 
*0.31 D198 *0.92 
*0.29 D199 *0.98 
*0.29 0200 *0.98 
*0.31 D2i15 *0.81 
*051 0206 .0.81 
051 0207 *0.98 
*0.51 0208 *0.98 

DY20 1.02 
F115 0.25 
F117 *046 
F118 *0.71 
F119 *0.71 
F121 0.46 
F123 0.51 
F125 
F127 
F152 
F153 
F154 
F155 
FI56 
F157 
FI58 
F159 
F160 
F162 
F163 
F164 
FI65 
F167 
F173 
F176 
F177 

AF115 
AFII6 
AF117 
AF118 
AF124 
AF125 
AF126 
AFI27 
AF139 
AF178 
AF179 
AFI80 
AF181 *051 
AF186 031 
AF239 0.38 
AL102 *0.88 
AL103 *068 
ASY26 *0.26 
ASY27 *0.31 
ASY28 0.26 
ASY29 *0.26 
ASY50 *0.26 
ASY5I *0.26 
ASY52 *026 
ASY54 *026 
ASY55 *0.26 
ASY56 *0.26 
ASY57 *0.26 
ASY58 0.26 
ASY73 *0.26 
ASZ21 *0.41 
BC107 0.08 
BC168 *0.08 
13C109 *0.08 
BC113 0.10 
BC114 0.18 
BCII5 016 
BC116 0.16 
BC117 0.19 
BC118 0.10 
BCI19 *0.31 
BC120 0.81 
BC125 012 
BC126 0.25 
BC132 0.12 
BC134 0.19 
BC135 0.12 
BC136 0.16 
BCI37 0.16 
BC139 *0.41 
BC140 *0.31 
BC141 *0.31 
BC143 *0.31 

I BC145 0.46 
BC147 0.10 

"BC148 0.10 
BC149 0.12 
BC150 0.19 
BC151 0.20 
BCI52 0.18 
BC153 0.29 
BC154 0.21 
BC757 0.19 
BC158 0.12 
BC159 0.12 
BCI60 *0.46 
BCI61 *0.51 FX84 0.22 2N708 0.14 25321 *0.75 Case 
0C167 0.12 BFX85 031 2N711 0.31 7,377 *0.43 2 Amp 
BC168 0.12 FX86 *0.22 2N717 0.36 6 Amp 
BC169 0.12 FX87 *0.25 2N718 *0.25 -10 Amp 

MJE3055 *057 2N2368 *0.18 
541E3440 051 2N2369 *0.15 
MPF102 *0.43 2N2369A *0.15 
MPFI04 *038 2N2411 *0.25 
MPF105 *0.38 2N2412 *0.25 
OC19 .036 2N2646 *0.48 
OC20 *0.65 2N2711 0.21 
0C22 *0.47 2N2712 0.21 
0C23 1149 2N2714 0.21 
0C24 *0.57 2N2904 *0.18 
0C25 *0.39 2N2904A *021 
0C26 *0.30 2N2905 *0.21 
0C28 *0.51 2N2905A *0.21 
0C29 051 2N2906 *0.16 
0C35 .0.43 2N2906A *0.19 
0C36 *0.51 2N2907 *0.20 
0C41 *0.20 2N2907A *0.22 
0C42 *025 2N2923 015 
0C44 *0.16 2N2924 0.15 
0C45 *013 2N2925 015 
OC70 *015 2N2926G 0.13 
0071 *0.15 2N2926Y 0.11 
0072 *0.15 2N29260 0.10 
0074 *0.15 2N2926R 0.10 
0075 *0.16 2N202613 0.10 
0076 *0.16 2N3010 *0.71 
OCT] *026 2N3011 *0.15 
0081 *0.16 2N3053 *0.18 
OCBID *0.16 2N3054 *0.47 
0082 *0.16 2N3055 *0.42 
0082D *0.16 2N3319 015 
0083 *020 2N3391A 0.17 
0C139 *020 2N3392 0.15 
0C140 *0.20 2N3393 0.15 
0C169 *026 2N3394 0.15 
0C170 *0.26 2N2295 0.18 
OC171 *0.26 2N3402 *0.29 
0C200 .0.26 2N3403 *029 
ÓC201 *0.29 2N3404 *0.29 
0C202 *0.29 2N3405 *034 
0C203 *0.26 2N3414 0.16 
00834 *0.26 253415 0.16 
04205 *0.36 2N3416 0.29 
0C309 *0.41 2143417 0.29 
OCP71 *0.44 2N3525 *0.77 
ORP12 *0.60 2N3614 *0.69 
ORP60 *0.60 2N3615 *0.76 
ORP61 *0.60 2N3616 *0.76 
P20 *0.51 2N3646 0.09 
P396A *0.20 2N3702 0.12 
P397 *0.43 2N3703 0.12 

0.48 ST140 *0.13 2N3704 0.13 
0.51 53141 *0.18 2N3705 0.12 
0.54 T1P29 044 2N3706 0.12 
0.46 TIP30 0.52 2N3707 0.13 
0.46 TIP31A *0.56 2/43708 0.08 

*0.71 TEP32A *068 2N3709 0.09 
*0.49 TIP41A 068 2N3710 0.09 
*0.56 TIP42A *0.81 2N3711 0.09 

0.56 11543 *0.31 2N3819 *029 
0.61 1Jr46 *0.28 2N3820 *0.51 
0.41 ZN414 *1.11 2N3821 *0.60 
0.41 20301 .0.19 2N3823 *0.29 
0.41 20302 *0.19 2N3903 0.29 
0.41 20303 *0.19 2N3904 0.31 
0.41 20304 *025 2N3905 0.29 

*0.22 20306 0.41 2N3906 0.28 
*0.22 20308 0.36 2N4058 0.12 

0.36 20309 0.37 2N4059 0.10 
*9.36 2G339 020 2N4060 0.12 

F178 *0.31 26339A 0.17 2N4061 0.12 
F179 *031 2G344 0.19 2N4062 012 
F180 *031 2G345 0.17 2N4284 0.18 
F181 *0.31 20371 0.17 2N4285 018 
F182 *0.41 2G371B 0.12 2N4268 0.18 
F183 *0.41 2G373 0.18 2N4287 018 
F184 *0.26 2G374 0.18 2N4288 0.18 
F185 *0.31 20377 0.31 2N4289 0.18 
FI87 *0.28 20378 0.17 2N4290 018 
F188 0.41 20381 0.17 2N4291 018 
F194 0.12 20382 0.17 2N4292 0.18 
F195 0.12 2G401 0.31 2N4293 0.18 
F196 015 2G414 0.31 2N5172 0.12 
F197 015 20417 028 2N5194 0.56 
F200 *0.46 2N388 030 2N5294 *0.56 
F222 *098 2N3884 0.56 2N5296 *0.56 
F257 *0.46 2N404 0.20 2N5457 *0.32 
F258 *0.61 2N404A 029 2N5458 *0.32 
F259 *0.87 2N524 0.43 2N5459 *0.41 
F262 0.56 2N527 0.50 2N6122 *0.69 
F263 056 2N598 0.43 25301 *0.51 
F270 *0.36 2N569 0.46 25302A *0.43 
F771 *0.31 2N696 0.13 , 25302 *0.43 
F272 *081 2N037 0.14 25303 *058 
5273 0.38 2N098 0.25 25304 *0.71 
F274 036 2N099 0.36 25305 *0.80 
FWIO *0.61 2N706 0.11 25306 *0.80 
FX29 *0.28 2N706A 012 25307 *0.80 

*74 SERIES T.T.L. I.Cs 
BI -PAN STILL LOWEST IN PRICE. FULL SPECIFICATION 

GUARANTEED. ALL FAMOUS MANUFACTURERS 
THx Quantities Type Quantities 

I 100+ 1 25 100+ 
7400 0.14 0.13 0.12 7495 0.32 031 030 
7401 0.14 0.13 0.12 7489 3.70 3.47 3.24 
7402 0.14 0.13 0.12 7490 0.60 058 056 
7403 0.14 0.13 0.12 7491 1.02 0.97 0.93 
7409 0.14 0.13 012 7492 0.69 0.66 0.59 
7405 014 0.13 0.12 7493 0.69 0.66 0.59 
7406 0.36 0.31 0.28 7494 0.79 0.76 0.69 
7407 0.36 0.31 0.29 7495 0.79 0.76 0.69 
7408 023 0.22 021 7596 0.89 0.86 0.80 
7409 0.23 0.22 0.21 74100 139 1.34 1.30 
7410 0.14 0.13 0.12 74104 0.56 0.54 0.51 
7411 023 0.22 021 74105 0.56 0.54 0.51 
7412 0.26 0.25 0.24 74107 0.41 0.39 0.37 
7413 0.30 029 0.28 74110 0.56 0.51 0.46 
7416 0.28 027 0.26 74111 0.83 0.81 0.78 
7417 0.28 0.27 0.26 74118 0.93 0.88 0.83 
7420 0.14 0.13 0.12 74119 1.39 1.30 120 
7422 0.28 0.27 0.26 74121 0.46 0.44 0.41 
7423 0.37 0.38 0.35 74122 0.65 0.63 0.60 
7425 0.37 0.36 0.35 74123 0.69 0.68 0.65 
7426 0.37 0.35 0.33 74141 0.79 0.76 0.73 
7427 0.37 0.35 0.33 74145 120 1.16 1.11 
7428 0.42 039 0.37 74150 1.39 1.30 1.20 
7430 014 0.13 0.12 74151 1.02 0.97 0.93 
7432 0.37 0.35 0.33 74153 0.93 0.88 0.83 
7433 0.39 0.37 0.35 74154 1.57 1.43 1.48 
7437 0.32 0.30 0.28 74155 1.11 1.06 1.02 
7438 0.32 030 0.28 74156 1.11 1.06 1.02 
7440 0.14 0.13 012 74157 0.93 0.88 083 
7441 069 0.66 0.59 74160 1.30 1.25 1.20 
7442 0.69 0.66 0.59 74161 1.30 1.25 120 
7443 1.11 1.06 1.02 74162 1.30 125 1.20 
7444 1.11 1.06 1.02 74163 1.30 125 1.20 
7445 1.48 1.44 139 74164 1.67 1.62 1.55 
7446 1.11 1.06 1.02 74165 1.67 1.82 135 
7447 1.02 0.99 0.97 74166 1.48 1.44 1.39 
7448 1.02 0.99 0.97 74174 1.48 1.44 1.39 
7450 0.14 0.13 0.12 74175 1.02 0.97 0.93 
7451 0.14 0.13 0.12 74176 1.16 1.11 1.06 
7453 0.14 0.13 0.12 74177 1.16 1.11 1.08 
7454 0.14 0.13 0.12 74180 1.16 1.11 1.06 
7460 0.14 0.13 0.12 74181 3.66 3.56 3.47 
7470 0.30 0.27 0.25 74182 1.16 1.11 1.06 
7472 0.30 0.27 025 74184 1.67 1.82 1.55 
7973 038 0.36 0.32 74190 1.81 1.76 1.71 
7474 0.38 0.36 0.32 74191 1.81 1.76 1.71 
7475 0.56 0.54 0.52 74192 181 1.76 1.71 
7476 0.41 0.40 0.39 74193 1.81 1.76 1.71 
7480 0.56 0.54 0.51 74194 120 1.16 1,11 
7481 1.02 0.97 0.93 74195 1.02 0.97 0.93 
7482 0.83 079 0.74 741% 1.11 1.06 1.02 
74197 1.11 1.06 1.02 7483 1.11 1.08 0.97 
74198 2.55 2.50 2.45 7484 093 0.90 0.88 
74199 2.31 221 2.11 7485 1.48 1.44 1.39 

Devices may be mixed to qualify for quantity price (TTL 74 series 

*Sy) 
data Is available for the above series of I.C.s in booklet form. 

5p PRICE 3 I *D.T.L. 930 SERIES-- 
FP* Quantities Type Quantities 

I 25 100+ 1 25 100+ 
P930 0.14 013 0.12 138848 0.28 0.26 0.23 
P932 0.15 0.14 0.13 BP951 065 0.60 0.56 
P933 0.15 0.14 0.13 BP962 0.14 0.13 0.12 
P935 0.15 0.14 0.13 BP9093 0.42 0.40 0.38 
P936 0.15 0.14 0.13 BP9094 042 0.40 0.38 
P994 0.15 0.14 0.13 BP9097 0.42 0.40 0.38 
P945 028 028 0.23 8P9099 021 0.40 038 
P946 0.14 0.13 0.12 

Devices may be mixed to qualify for quantity price. Larger 
quantity prices on application. (DTL 930 Series only.) 

PIV 

lo 
20 
30 
50 

100 
150 
200 
400 
600 
800 

*THYRISTORS 

SUPER UNTESTED PAKS 

Pak No. Description Price 
UI 120 Glass Sub -min G.P. Germ. diodes 0 60 
U2 50 Mixed Germanium transistors AF /RF .. 0.60 
U3 75 Germ. gold bonded sub -min like 0A47 0.60 
U4 36. Germ. transistors like OCBI. ACI28 .. *0.60 
U5 60 200mA sub -min silicon diodes 0.80 
U6 30 Sil. trans. NPN like BSY95A. 2N706 *0.60 
U7 16 Sil. rect. 750mA up to 1000 0 60 
U8 50 Sil. diodes DO-7 250mA like 0A200/202 .... 0.60 
U9 20 Mixed voltages, 1 Watt Zener Diodes *0.60 
U10 20 BAY50 charge storage diodes DO -7 0.60 
UII 20 PNP Sil. trans, TO.5like 2N1132, 2N2904 . *0.60 
U13 30 PNP -NPN Sil. trans OC200 6i25104 0.60 
U14 150 Mixed silicon and Germ. diodes 0.60 
U15 20 NPN Sil. trans TO.5 like 2N®6 *0.60 
U16 10 3Amp Si!. rect. stud up to 1000 PIV *0.60 
U17 30 Germ. PNP AF trans. TO -5 like ACYI7 -22 *0.60 
U18 8 6Amp sil. rect. BYZl3 up to 600 PIV *0.60 
U19 20 Silicon NPN trans. like BC108 .0.60 
U20 12 1.5 Amp sil. rect. top hat up to 1000 PIV .... 0.60 
U21 33 AF Genn. trans. 20300 series & OC71 *0.60 
U23 25 MADTs like MHz series PNP series *0.60 
U24 20 Germ. I Amp rect. GJM up to 300 PIV 060 
U25 25 300MHZ NPN sil. trans. 2N708, BSY27 0.60 
U26 30 Fast switching sil. diodes like IN914 0 60 
029 10 I Amp SCRs TO -5 up to 600 PIV *1.20 
U32 25 Zener diodes 400mW DO -7 3 -33 volts mixed 0.60 
U33 15 Plastic I Amp. sil. rect. 1N4100 series 0 60 
U34 30 Sil. PNP trans. TO -5 BCY26, 25302/4 . *0.60 
U35 25 Sil. trans. PNP TO- 182142906 0.60 
U36 20 Sil. NPN trans. TO.5 BFY50 /51/52 *0.60 
U37 30 Sil. trans. SO -2 PNP 0C200, WS322 *0.60 
U38 30 Fast switch sil. trans. NPN 400MHz *0.60 
U39 30 RF. Germ. PNP trans. 2N1301/5 TO -5 . *0.60 
U40 10`Dual trans 61ead TO.5 2N2060 *0.60 
U43 25 Sil. trans. plastic TO.18 BC 113/ 114 0.60 
U44 20 Sil. trans. plastic TO -5 BCII5 0.60 
U45 7 3A SCRTO66 up to 030 PIV 1.20 
U46 20 Unijunction trans. similar to TIS43 *0.60 
U47 10 T0220AB plastic Macs 50V 6A * 1.20 
U98 9 NPN sil. power trans. like 2N3055 1.20 
U49 12 NPN sil. plastic power 60W like 2N5294 *1.20 

Code Nos. mentioned above are given as a guide to the 
type of device in the pak. The devices themselves are 
normally unmarked. 

UNTESTED TTL PAKS* I 

Pak Nu contents Price Pak Nu. Contents Price 
U1C00 = 1287400 0.60 04C70 = 80470 0.60 
UIC01 = 12x7401 0.60 UIC72 = 867472 0.60 
UICO2 - 1287402 0.60 UICß - 8a7473 0.60 
U1CO3 = 12x7403 0.80 UIC74 = 887474 0.60 
UIC09 = 1287404 0.60 UIC75 = 887475 0.60 
UIC05 1237405 0.60 UIC76 - 8x7476 0.60 
UIC06 887406 0.60 U1C80 = 5x7480 0.60 
UIC07 8x7407 0.00 01C81 = 5x7481 0.60 
UIC 10 1287410 0.60 U1C82 - 587482 0.60 
U1C13 887413 0.60 UIC83 - 587483 0.60 
UIC20 12x7420 0.60 UIC86 = 567486 0.60 
UIC30 12x7430 0.60 U1C90 587490 0.60 
U1C40 1287440 0.00 UIC9I 5x7491 0.60 
U1C41 5x7441 0.60 U1C92 587492 0.60 
U1C42 5x7442 0- U1C93 5x7493 0.60 
111C43 587743 0.60 UIC94 587494 0.60 
U1C44 587744 0.60 UIC95 587495 0.60 
UIC45 5x7745 0.60 UIC96 587496 0.60 
U1C46 587746 0.80 UIC100 5874100 0.60 
UIC47 5x7747 0.60 U1C121 5874121 0.60 
UIC48 - 5x7748 0.60 UIC141 5x74141 0.60 
UIC50 12x7450 0.60 U1C151 5x74151 0.60 
1.11051 12x7451 0.80 UIC154 5x74154 0.60 
UIC53 123(7453 0.60 UIC193 - 5x74193 0.60 
UIC54 12x7454 0.60 U1C199 - 5874199 0.60 
UIC60 12x7460 0.60 UIC XI 25 assorted 71s 1.50 

08A OSA IA 3A 5A 5A 7A 10A 16A 30A 
To18 1092 105 1066 TO66 7064 7048 7048 1048 1048 
0.13 0.15 
0.15 0.18 
0.19 0.22 
0.22 0.28 
0.25 0.30 
0.3r' 0.38 
0.38 0.44 

0.20 
0.25 

0.25 
0.30 
0.39 
0.58 

0.25 0.36 0.36 
0.25 0.48 0.48 

0.30 0.50 0.50 
0.39 0.55 0.57 
0.48 0.69 0.69 
0.65 0.81 0.81 

0.48 0.51 
0.51 '0.57 

0.57 0.62 
0.62 0.71 
0.78 0.99 
0.92 1.22 

0.54 1.18 
058 1.43 

0.62 1.83 
0.77 1.79 
0.90 - 
139 407 

V.A.T. 
All prices EXCLUDE V.A.T. 

Please add 8% to all prices 
marked * 

Remainder add 25% 

LINEAR I.C.s 
Type 

72702 
72709 
72709P 
72710 
72741 
7274IC 
7274IP 
72747 
72748P 
SL201C 
SL701C 
SL702C 
TAA263 
TAA293 

Quantities Type 
1 25 100+ 

0.46 0.44 042 TAA350A 
023 0.21 0.19 uA703C 
0.19 0.18 0.17 uA709C 
0.32 0.31 0.28 uA711C 
028 0.27 0.26 uA712C 
0.26 025 0.24 uA723C 
0.28 0.27 0.26 76003 
0.79 0.74 0.61 76023 
035 0.33 0.31 76660 
0.46 042 0.37 LM380 
0.46 0.42 0.37 *NE555 
0.46 0.42 0.37 *NE556 
0.74 065 0.58 TBA800 
0.93 0.88 0.83 ZN414 

Quantities 
1 25 100+ 
1.71 1.67 1.57 
0.26 0.24 0.22 
0.19 0.18 0.17 
0.32 0.31 0.28 
0.32 0.31 0.28 
0.45 0.43 0.40 
1.39 134 1.30 
139 134 1.30 
0.88 0.86 0.83 
0.93 0.90 0.88 
0.45 043 0.40 
0.88 086 0.83 
139 1.34 1.30 
1.11 - - 

I SILICON RECTIFIERS 
PIV 300mA 75omA IA 1.5A -4A 10A 30A 

(D07) Plastic (S016) (SOIS) (SO10) (SOIO) (T048) 
50 0.05 0.06 IN4001 0.05 0.07 0.14 *019 0.56 

100 0.05 0.07 IN4002 0.06 0.09 016 *0.21 *0.89 
200 0.06 0.09 IN4003 0.07 0.12 0.20 +0.23 *083 
400 0.07 0.14 1N4004 0.08 0.14 0.28 *0.35 *0.25 
600 0.08 0.16 1N4005 0.09 0.16 033 *0.42 *1.76 
800 0.11 018 IN4006 0.10 0.18 0.35 *0.51 *1.94 

1000 0.13 0.28 IN4007 0.11 0.23 0.44 .0.60 *231 
1200 - 0.32 IN4007 028 0.54 *0.69 *2.88 

*TRIACS 

110V 
705 
7066 
TO48 

200V 
0.31 0.51 
0.51 0.61 
0.77 0.92 

400V 
0.71 
0.77 
1.12 

DIACS 

BRIOS *0.23 
D32 *023 
(These two discs are 
recommended for use 
with Irises.) 

l AVDEL BOND 
SOLVE THOSE 

STICKY PROBLEMS! 
with 

CYANOACRYLATE C2 
ADHESIVE 

The wonder bond which works in seconds - 
bonds plastic. rubber. transistors. components 
permanently. immediately' 

OUR PRICE ONLY 7Op 
for 2gm phial 

VOLTAGE 
REGULATORS 

TO.3 Plastic Encapsulation 
uA.7805/L129 

5V (equiv. to MVR5V) 1.25 
uA.7812/L130 

12V (Equiv. to MVRI2V) 1.25 
uÁ7815 /L131 

15V (Equiv. to MVRI5V) 1.25 
*A.7818 

18V (Equiv. to MVRI8V) 1.25 

D.I.L. SOCKETS 

I 25 100+ 
TS72424 pin type 0.89 0.64 0.62 
BP588*¡ntype(lowcost)0.14 0.12 0.10 
BPSI4l14 pm type (low cost) 

0.15 0.13 0.11 
BPS16 16 pin type (low cost) 

0.16 0.14 0.12 

AAI19 
AA120 
AA129 
AAY30 
AAZ 13 

BAWD 
BAI I6 
BAI26 
BA148 
BA 154 
BA155 
BA165 
BA173 
BB104 
BYI00 
BY 101 
BY 105 
BY114 
BYI24 
BY126 

0.08 
088 
0.08 
0.09 
0.10 
0.10 
0.21 
0.22 
0.15 
0.12 
0.15 
0.14 
0.15 
0.15 
0.16 
0.12 
0.18 
0.12 
0.12 
0.15 

BY127 0.16 
BY128 0.16 
BY130 0.17 
BY133 021 
BY164 051 
BYX38/30 0.43 
BYZ10 0.36 
BYZII 0.31 
BYZ12 0.31 
BYZ13 0.26 

BYZ16 041 
BTZ17 0.36 
BYZ18 0.36 
BYZ19 0.28 
CG62 
(OA9i Eq) 0.06 
CG651 
(0A70-0A79) 0.07 
0A5 Short 
Leads 0.21 
OHIO 0.14 
OA47 0.07 
0A70 0.07 
0A79 0.07 
OA81 0.07 
0A85 0.09 
OA90 0.07 
OA91 0.07 
OA95 0.07 
OA200 0.07 
OA202 0.07 
SDIO 0.06 
SD19 0.06 
IN34 0.07 
IN34A 0.07 
1N914 0.06 
IN816 0.06 
IN4148 0.06 
15021 0.10 
15951 0.07 

I SIL G.P. DIODES J 

300 mW 90 PIV (min) SUB -MIN 
FULLY TESTED 

Ideal for Organ builders 
30 for 50p, 100 for £1.50, 500 for 5 

1,000 for 19 

G.P. SWITCHING 
TRANS* 

T018 SIM. TO 2N706/8 
BSY27/28/95A. All usable 
devices. No open and shorts. 
ALSO AVAILABLE IN PNP 
similar to 2N2906, BCY70. 
20 for 50p, 50 for £1,100 for £1.80, 
500 for 1S, £1,000 for £14. 
When ordering please state NPN 

or PNP 

GP 300 

115 WATT SILICON TO3 
METAL CASE 

Vcbo 100V, Vceo 60V, IC 15A, 
Hfe 20 -100 suitable replacement 
for 2N3055, BDY11 or BDY20. 

1 -24 25-99 100+ P 48p 96p 

Postage and packing 
add 25p. Overseas add 
extra for airmail. Mini- 

mum order £1 

PO BOX 6, WARE, HERTS 
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High quality modules for stereo, mono and 
other audio equipment. 

PUSH -BUTTON 

STEREO 
IVipa 
30 

FM TUNER 
1995 

\\\\ 
Fitted with Phase Lock -loop Decoder 

* FET Input Stage 

OUR PRICE ONLY 

The 450 Tuner provides instant program selection at the touch 
of a button ensuring accurate tuning of 4 pre -selected stations, 
any of which may be altered as often as you choose, by simply 
changing the settings of the pre -set controls. 
Used with your existing audio equipment or with the BI -KITS 
STEREO 30 or the MK60 Kit etc. Alternatively the PS12 can; 
be used if no suitable supply is available, together with the 
Transformer T461. 
The S450 is supplied fully built, tested and aligned. The unit is 
easily installed using the simple instructions supplied. 

STEREO PRE -AMPLIFIER 

* VARI -CAP diode tuning 
* Switched AFC 
* Multi turn pre -sets 
* LED Stereo Indicator 

Typical Specification: 
Sensitivity 3µ volts 
Stereo separation 30db 
Supply required 20 -30v at 
90 Ma max. 

A top quality stereo pre -amplifier 
and tone control unit. The six 
push- button selector switch pro- 
vides a choice of inputs together 
with two really effective filters for 
high and low frequencies, plus tape 
output. 
MK. 60 AUDIO KIT: Comprising 
2 x AL60's. 1 x SPM80. 1 x 
BTM80. 1 x PA100. 1 front panel 
and knobs. 1 Kit of parts to include 
on /off switch, neon indicator, 
stereo headphone sockets plus 
instruction booklet. COMPLETE 
PRICE £27.55. 

TEAK 60 AUDIO KIT: 

Frequency Response + 1dB 20Hz 
20KHz. Sensitivity of inputs 
1 Tape Input 100mV into 100K ohms 
2. Radio Tuner 100mV into 

100K ohms 
3. Magnetic P.U. 3mV into 

50K ohms 
P.U. Input equalises to R1AA curve with 
1dB from 20Hz to 20KHz. 
Supply - 20 -35V at 20mA. 

Dimensions 
299mm x 89mm x 

35mm. 

plus 62p 
postage. 

Comprising: Teak veneered cabinet 
size 161/4"x11 1/2"x33/4"., other 
parts include aluminium chassis, 
heatsink and front panel 
bracket plus back panel 
and appropriate sockets 
etc KIT PRICE £9.20 
plus 62p 
postage 

PA100 
OUR PRICE 

£13.50 

AUDIO 
AMPLIFIER MODULES 

Enjoy the quality of a magnetic cartridge with 
your existing ceramic equipment using the new 
M.P.A. 30, a high quality pre -amplifier enabling 
magnetic cartridges to be used where facilities 
exist for the use of ceramic cartridges only 
It is provided with a standard DIN 
input socket for ease of connection. 
Full instructions supplied. 

AL10 
20 -30 

SPECIFICATION: 
Harmonic Distortion Po= 

Load Impedance 8 -16ohm Size: 75mm x 63mm x 25mm 
Frequency response ±3dB Po =2 watts 50Hz -25Hz 

Sensitivity for Rated 0/P - Vs =25v. RL =8ohm f =1KHz 75mV.RMS 

3w R.M.S. £2.30 5w R.M.S. £2.65 IOW R.M.S. £2.95 

The AL10, AL20 and AL30 units 
are similar in their appearance and 
in their general specification. 
However, careful selection of the 
plastic power devices has resulted 
in a range of output powers from 3 
to 10 watts R.M.S. 
The versatility of their design 
makes them ideal for use in record 
players, tape recorders, stereo 
amplifiers and cassette and car- 
tridge tape players in the home. 

3 watts f =1KHz 02.5% 

ALGO 25 Watts (RMS) 
* Max Heat Sink temp 90C. * Frequency response 
20Hz to 100KHz * Distortion better than 0.1 at 1KHz * 
Supply voltage 15 -50v * Thermal Feedback * Latest 
Design Improvements * Load - 3,4,5, or 16 ohms * 
Signal to noise ratio 80db * Overall size 63mm. 105mm. 
13mm. 

Especially designed to a strict specification. Only the 
finest components have been used and the latest 
solid -state circuitry incorporated in this powerful little 
amplifier which should satisfy the must critical A F 

enthusiast. 3.95 

2.65 

POSTAGE & 
PACKING 
Postage & Packing add 
25p un less otherwise 
shown. Add extra for 
airmail. Min. £1.00 

STEREO 30 
COMPLETE AUDIO 
CHASSIS 
7 +7 WATTS 
R.M.S. 

P & P 45p 

£15. 
The Stereo 30 comprises a complete stereo 
pre -amplifier, power amplifiers and power supply. This, 
with only the addition of a transformer or overwind will 
produce a high quality audio unit suitable for use with a 

wide range of inputs i.e. high quality ceramic pick -up, 
stereo tuner, stereo tape deck etc. Simple to install, 
capable of producing really first class results, this unit is 

supplied with full instructions, black front panel knobs, 
main switch, fuse and fuse holder and universal 
mounting brackets enabling it to be installed in a record 
plinth, cabinets of your own construction or the cabinet 
available. Ideal for the beginner or the advanced 
constructor who requires Hi -Fi performance with a 
minimum of installation difficulty (can be installed in 30 
mins). 

TRANSFORMER £2.45 plus 62p p &p :< 

TEAK CASE £3.65 plus 62p p & p. 

P. 1 
FNEW PA12 Stereo 

Pre- Amplifier com- 
pletely redesigned 
for use with ALl 0/ 
20/30 Amplifier 

Modules. Features include on /off volume. 
Balance, Bass and Treble controls. Complete 

Frequency Response 20Hz -20KHz with tape output. 
( -3dB). Bass and Treble range 
12dB. Input Impedance 1 meg ohm. 
Input Sensitivity 30,0m V. Supp!y 
requirements 24V.5mA. Size 152mm 
x 84mm x 33mm. 50 

Stabilised Power Supply Type SPM80 
SPM80 is especially designed to power 2 of the AL60 Amplifiers, 
up to 15 watts (R.M.S.) per channel simultaneously. With the 
addition of the Mains Transformer BMT80, the unit will provide 
outputs of up to 1.5A at 35V. Size: 63mm. 1 05mm. 30mm. 
Incorporating short circuit protection. 
Transformer BMT80 
£2.60 + 62p postage f3.00 

PS12 mower supply for AL10/20/30, 
PA12, SA450 etc. 

Input voltage 15-20v A.C. Output voltage 22 -30v D.C. 
Output current 800 mA Max. Size 60mm x 43mm x 26mm 
Transformer T538 £2.30 OUR PRICE £1.20 

B / -PA/ff 
P.O. BOX 6, WARE, HERTS. 
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DEMA 
ELECTRONICS 
INTERNATIONAL 

ELECTRONIC COMPONENTS DISTRIBUTOR 
FOR INDUSTRY AND HOBBYIST 

MONTHLY SPECIALS 
- Close out Sole Special Purchase While They Lut - 

CT 5001 12 Digit 4 Furth. .59 CT 5005 12 Digit 4 Funet. w /Mem .79 
CT 5002 Ben Oper 6001 B9 CT 7001 4 Or 5 Digit Alan 3.60 

- Memories Are Made of These Specials - 
1101 266 flit Ram Moe. .99 6262 2048 Bit Rem 3.96 
1103 1024 Bit Ram Mos. 1.46 1702A 2048 Bit Prom. 9.96 
5260 1024 Bit Rem 1.45 5203 2048 - Bit u /Violat Proms 8.96 
5261 1024 Bit Rem L /powr 146 2102 1024 - Bit Shall. Rem 2.75 

TTL 
7447 .59 74123 .39 
7476 .29 74145 49 
7490 .35 

ICL 8038 Funct. Gen Von Contr 
O4c11 letor Sine Sq. 1.95 

9-D t LEO di9ley Comm. 
iCathodes Comp w /8-digit 
Clk Chips 17'. Chr 1.95 

TTL 7400 SE RIES 
7400 E 0.11 7440 E 0.11 7485 L 0.85 74155 E 0.69 
7401 0.11 7441 :1.80 7486 8.24 74156 o 6s 
7402 0.11 7442 0.55 7488 2.50 74157 0.69 
7403 0.11 7443 0.55 7489 1.50 74158 0.69 
7404 0.13 7444 0.60 7490 0.40 74160 0.89 
7405 0 13 7445 0.75 7491 0.55 74162 0.89 
7406 0.22 7448 0.85 7492 0.43 74163 0.89 
7407 0.22 7447 0.75 7493 0.43 74164 1.05 
7408 0.14 7448 0.65 7494 0.49 74185 1.05 
7409 0.14 7450 0.12 7495 0.49 74186 1 05 
7410 on 7451 0.13 7496 0.56 74170 1.65 
7411 0 16 7453 0.13 74100 0.99 74175 0.90 
7413 0.26 7454 0.14 74107 0.27 74180 0.80 
7416 0.22 7460 0.11 74121 o.27 74181 2.50 
7417 0.22 7470 0.24 74122 0.37 74182 0.80 
7420 0 11 7472 0.21 74123 0.49 74192 0.90 
7426 0.23 7473 0.25 74145 0.57 74193 0.85 
7430 

(1)).;J 

7474 0.25 74150 0.59 74194 0.85 
7432 02 7475 0.37 74151 0.59 74195 0.80 
7437 0.25 7476 0.26 74153 0.69 74198 1.70 
7438 025 7483 0.69 74154 1.05 74199 1.70 

HIGH SPEED 74H00 
741400 E016 74H20 L 0.16 74452 s0.16 74H71 E0.21 
74H01 0.16 74H21 0.16 74H53 0.16 74H72 0.26 
74H04 0 16 74422 0.16 74H54 0.21 74H74 0.28 
74H05 0.21 74H30 016 741(55 0.16 74476 0.28 
74H08 016 74H40 0.16 74460 0.16 
74H10 016 74H50 0.16 74H61 0.16 
74011 0.16 74H51 0.21 74462 0.16 

CMOS 4000 SERIES 
4000A L0 IS 4014 E1 10 4028 'E095 4071 E 0.23 
4001 0 19 4015 1.10 4030 0.50 4072 0.25 
4002 0.19 4016 0.55 4042 0.95 4073 0.25 
4006 0 90 4019 067 4043 1.20 4075 0.25 
4007 0 19 4020 1.15 4044 120 4078 0.25 
4008 130 4021 1.10 4049 048 4081 0.25 
4009 0 49 4023 019 4050 0.48 4082 0.29 
4010 0 49 4024 0.85 4066 075 4528 0.85 
4011 0 19 4025 0.19 4068 023 4585 1 25 
4013 0 39 4027 0.75 4069 023 

DTI_ 

930 E010 I936 1944 L 0 10 
I963 
962 L0,10 

932 0 10 0.1 
E0.10 

937 0 946 0 10 0.10 

LINEARS 
LM300 1099 E 045 340U 1092 L 1.25 739 A DIP L 0.65 
301 V DIP 029 380 A DIP .80 741 V DIP 0.22 
302 1099 045 381 A DIP 1.05 747 A DIP 044 
304 TO100 050 546 V DIP 0.51 748 V DIP 0.27 
305 0099 0.60 550 A DIP 0.55 5556 114561 V DIP 0.65 
307 V DIP 0.38 555 V DIP 045 5558 114581 V DIP 065 

1099 0.45 556 8 DIP 0.75 ULN 2111 A DIP 0.95 
308 A DIP 0.59 560 8 DIP 2.55 LM3900 A DIP 0.35 

1099 079 561 B DIP 2.55 75450 V DIP 0.45 
3091( TO3 1.45 562 B DIP 2.55 75451 V DIP 0.45 
310 T pkg 0.65 565 A DIP 1.25 75452 V DIP 045 
311 V DIP 090 566 V DIP 1.20 75453 V DIP 045 
3201( TO 3NEG 567 V DIP 1.25 75454 V DIP 0.45 

5.2, 12, 15 1 25 709 A DIP 0.22 75491 A pkg 0.65 
324 A DIP 1.07 710 A DIP 0.25 75492 A pkg 0.75 
339 A DIP 149 711 A DIP 0.30 ICL8038 Funct Gen 1.95 
340K T03 2.10 723 A DIP 0.38 Volt Contr. 

12V 1 AMP Oscillator, Sine, Sq 

V Mini Dip A 14L Dip B 16L DIP 0099 8 -Pin Header TO100 IO.Pin Header 
Data sheets supplied on request. Add 20 ea. excepted n noted. 

MEMORIES w /DATA 
1101 256 Bit Ram Mos £ 1.79 
1103 1024 Bit Ram Mos 2.25 
7489 182251 64 Bit Rem TTL 1.50 
8223 Programmable ROM 2.50 
5260 1024 Bit Ram Low Power 1.95 

LEDS 
MV 5020 Jumbo Red or Clear E 0.15 
MAN I Red 7 Se9..270' 1.30 
MAN 3A Red Seg..127 .35 
MAN 5 Green 7 Sag .270 1,75 
MAN 6 6 Solid Seg. 2.50 
9 Digit Array Fairchild 37 

with clear magnifying lens 2.95 

CALCULATORS 6 CLOCKS w /DATA 
5001 CE Chip E 0.99 
5002 Cal Chop 1.19 
5005 Cal Chip 1.49 
5311 Clock Chip 2.95 
5312 Clock Chip 2.95 
5313 Clock Chip 2.95 
5314 Clock Chip 3.45 
5316 Clock Chip 3.95 
Data only for any of above 0.50 
Refundable Against Purchase 

TRANSISTORS 
2N 2219A TO5 E 0.37 
2N 2222 TO18 0.15 
2N 2369 1018 0.10 
2N 29054 TO5 0.38 
2N 3227 TO18 032 

2N 4124 1092 0.10 
25 4126 TO92 0.10 
2N 4401 1092 0.10 
2N 5225 1092 0.10 
2N 5226 TO92 0.10 

DISCOUNTS: 
10% on orders wer C 10 
15% on orders over E 25 

MIN 
ORDER 

E 2 5 

All !tams New Branded 
Guaranteed By DEMA ELECTRONICS 

PRICES LISTED ARE BRITISH POUNDS & PENCE. 
SEND CHEQUE WITH ORDER. 
MASTERCHARGE, BANKAMERICARD, BARCLAY 
CARD ACCEPTED. TERMS OFFERED TO 
SCHOOLS & INSTITUTIONS. 
POSTAL AND HANDLING CHARGES 
SHIPMENT VIA AIR MAIL 
under 4.99 add 0.35 
5.00 -9.99 add 0.25 

L 10 and over 
No Charge 

DEMA ELECTRONICS INTERNATIONAL 
P.O. Box 407 San Ramon, Ca. 94583 USA 

Cable DEMAELINTL 

Wireless World, March 1976 

INSTANT ANSWERS! 
The Realtone SC44 is the only single key, double 
bracket machine at this price - 3 seconds for the 
longest calculation! 

£32.00 + VAT 
* 22 functions 
* 40 keys 

* Algebraic logic 

* Two parenthesis levels [ () 
* 8 digit mantissa: 2 digit exponent 
* Full chain calculation with any 

function sequence 
* Works to 10. rounds to 8 

* Basic arithmetic ( +, -, x. +) 
* Trig functions sin. cos, tan, and INVERSE 

* Logarithms (Inx and log) 

* Anti- logarithms (e1 and 101 

* Exponentiation NI 
* Factorials ( n!) 

* Convenience functions (1 /x. x2. N/x. 
Pi key) 

* Full feature memory (STO, RCL. M +) 
* Exchange operations (xy) 
* Degree /Radian Selection (Trig or 

Inverse Trig( 
* Automatic error detection and 

display 
* Clearing Operations (CA. CE( 

* Plus much more 

S A E. for details of SC60 

11111111.1. 

NiCd rechargeable batteries A/C adaptor 
charger. Realtone SG44 instruction book. 
Size 63/4" x 31/2" x 11/2". Weight 
330g. 
1 -year warranty, parts and labour. 
Leather -look carry case. 

3 -memory and SC6010 10- memory statistical and scientific calculators. 
We repair most makes of calculators-S.A.E. for quotation. 

Please send me SC44 0 £32 00 + V A T £2 56 Total 
£34.56 + 51p packing. 
NAME 

ADDRESS 

Orders to KRAMER & CO., 9 October Place, Holders Hill Road, 
London NW4 1EJ. Tel 01 -203 2473. Telex 888941 attention 
KRAMER. Registered No. 1797716. Export orders invited, £2.50 P &P. 

r 

Now: The 
day -by -day 
yearbook. 
Day -by -day usefulness throughout 1976- that's 
the keynote of our new, completely revised 
Yearbook. New features include a week -at -a- 
glance desk diary, and a fact -packed 
Serviceman's Section. Plus the industry's most 
comprehensive buyers' guide, big legal and 
technical sections, and pages of valuable trade 
names and addresses. Order your copy now! 

To: General Sales Dept., IPC Electrical & Electronic Press Ltd.. 
Room 11, Dorset House, Stamford St.. London SE1 9LU. 
Please send me copies of Electrical & Electronic Trader 
Year Book and Diary 1976 @ fS.50 each, inclusive of 
postage and packaging. I enclose cheque p.a. for 
Name 

Address 

'Cheques should be made payable to 
IPC Business Press Ltd. 

Company registered In England. Registered No. 677128. 
LRegistered address Dorset House. Stamford St., SE1 9LU. 

www.americanradiohistory.com
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SPIT MOTOR WITH CARTER GEAR BOx, 
probably one of the best spit motors made Originally 
intended to be used In very high priced cookers. 
however. this can be put to plenty of other uses, for 
Instance your garden barbecue or to drive a colour disc 
for a dance or display or to drive a tumbler for stone 
polishing. in fact, there is no end to its uses Normal 
mains operation Special price during January and 
February. C2 50 + 2Op, post 30p + 2p 
MULTIPLE CONTACT PANEL, site approx. 41" x 

21/4". this has 200 contacts each cross referenced 
above and below alphabetically and numerically so 
each can be easily identified Contacts are capable of 
making positive connection with a strip or wire as each 
contact is spring loaded and has a gold "pip" Ideal If 

you want to make yourself a computer or for circuit 
bead -boarding (resistors. etc . plug straight in) or for 
corking out printed circuits. even for teaching 
electronics and novelties such as puzzles. combination 
locks, etc Taken from unused computer panels, price 
only £2 + 16p each which works out to only 1 p per 
contact, probably less than the value of the gold pip 
Post 15p + 1 p 
REMEMBER 7.0297 Electricians of the old school 
most certainly will. and most will agree how much 
better this Is than its modern replacement 1.5 mm It 
has greater current carrying capacity (20 amps against 
13 amps) and being stranded it will not break so easily 
and being larger it rs easier to use A fortunate buy 
enables us to offer 3 core 7 029 cheaper than we 
could offer 3 core. 1 5 mm, namely £8 against C11 If 
you are contemplating installing a ring main an 
immersion heater. storage heaters or fires. then you 
Mould definitely buy some of this cable. It is p.v c 
covered. correctly colour coded and up to all British 
standards, in fact. was made by one of our most 
famous cable companies. Price £8 + 64p per 100 
metre coil Carriage £2.50 * 20P 
REED RELAY IN SOLENOID. Resistance 1.5K, this 
will operate from voltages of 10v upwards or a currenr 
of 12mA upwards The Bow of the control current 
doses the reed switch but if you bias this with a small 
magnet or an opposing current then the flow of the 
control current could be made to open the reed switch 
Price 75p + 6p 
MULTI -TURN POTS, American made "nil'- 21(-20K 
These are expensive control but perform a most 
useful function. Limited stocks £1 00 + 8p each 
19 -PIECE SOCKET SET. These were a very popular 
line when we last had them: we have lust secured a 
further delivery Covering sizes from 1/4" to 15 /16" 
with ratchet handle and two "L" shaped handles, 
altogether in a wall mounting holder. A most for every 
man's bench, also useful for carrying in your car. Price 
01.40 + 11p, post 50p + 4p 
CAR ELECTRIC PLUG, another item which we have 
been out of stock for some time but which has lust 
come in again. Fits In place of a cigarette lighter so is a 

useful method of making a quick connection into the 
car electric system for a mini immersion heater, razor, 
cassette player. etc. Price 58p + 5p each. 
NYLON DRIVE CORD. We are always getting asked 
for this in the shop so we expect quite a lot of our post 
customers are needing it too. Standard 6 h. lengths 
suitable for mmt receivers Price 20p + 5p per length. 
LUBRICANT AEROSOL. You have probably often 
found the need to lubricate inaccessible placee the 
aerosol we have is lust right for this, you can direct it in 
a fine spray The lubricant forms a dry film, It is in fact 
ICI Fluon L169 Price 45p + 4p per can or 12 cans E4 
+ 32p 

TANGENTIAL HEATER UNIT 
This heater unit is most efficient and quiet mincing. Is as fitted in 
Hoover and blower heaters costing E15 and more. Comprises motor. 
impeller, 2kW element, and IkW element allowing switching 1.2 and 
3 kW and with thermal safety cutout. Can be fitted into any metal 
line case or cabinet. Only needs control switch. £5,52 plus post & 
VAT EL 2k W Model as above except 2k W E.4.25 plus VAT & post 75p. 

Don't miss this Control Switch 44p. P. &P. 40p. 

CENTRIFUGAL BLOWER 
Miniature mains driven blower centrifugal type blower unit by 
Woods. Powerful but specially built for quick running -driven by 
cushioned induction motor with specially built low noise bearings. 
Overall size airs" x 41" x 4 ". When mounted by flange, air is blown 
into the equipment but to suck air out. mount from centre using 
clamp. Ideal for cooling electrical equipment or fitting into a cooker 
Mod, film drying cabinet or for removing flux smoke when 
soldering. etc.. etc. A real bargain at E3.30 + 60p post & VAT. 

DISTRIBUTION PANELS 
Just what you need for work bench or lab, 4 x 13 amp sockets 
in metal box to take standard 13 amp fused plugs and on /off 
switch with neon warning light. Supplied complete with 6 feet 
of flex cable. Wired up ready to work. 62.75, VAT Sr postage 
65p 

AUDIO AMPLIFIER 
Pan 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" a 41" Price only E2.00 + postage 
k VAT 1.1 50 

15A ELECTRICAL PROGRAMMER 
Learn in your sleep Have radio playing and kettle boiling as you awake - 
switch on lights to ward off intruders - have a warm house to come home to 
All these and many other things you can do if you invest in an electrical 
programmer Clock by famous maker with 15 amp onroff switch Switch.on 
time can be set anywhere to stay on up to 6 hours Independent 60 minute 
memory logger A beautiful unit Price £2.55. VAT 5 Postage 60p. or with 
glass from chrome bezel E1.50 extra 9 'I 

SMITHS CENTRAL HEATING CONTROLLER 
Push button gives 10 variations as follows (1I continuous hot water and continuous central heating 121 

continuous hot water but central heating off al night (31 continuous hot water but 
central heating on only for 2 periods during the day (4) hot water and central 
heating both on but day time only (51 hot water all day but central heating only for 
2 periods during the den 161 hot water and central heating on for 2 periods during 
the day time only - then for summer lime use with central hearing off 171 hot water 
continuous (8) hot water day time only (91 hot water twice daily 110) everything off 

A handsome looking unit with 24 hour Movement and the switches and other parts necessary to select the 

desired programme of heating Supplied complete with 'wiring diagram Originally sold we believe at 

over £15 - we offer these. while stocks last at £5.95 each VAT & Postage 85p each 

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 IXX 

THIS MONTH'S SPECIAL OFFER is a very versatile 
transformer which can be used for many purposes. 
Rated at 750 watts it is very well built with frames for 
upright mounting and is varnish impregnated. Its 
primary is for 230/240 volts 50 cycles. it has four 
esconderies each 10v very high current windings. Just 
a few of the circuits it can power are 10-0.10v et up to 
12 amps. 20 -0205 at up to 6 amps. single 10v at 25 
amps. single 20v at 121 arepa. single 30v at 9 amps. 
single 40v at B.5 amps The transformer can be used 
for power circuits (charging. etc I or for amplifiers, 
there being an earth screen between primary and 
secondaries. A transformer like this today would cost at 
least £1 5 from the makers: however. we are making a 

special offer at £3:50 + 28p, post C1 + 8p each. Grab 
wine while you can. our stock may not last long. 

12V MINIATURE RELAY with plastic dust cover 
This has 4 sets of gold plated change -over contacts. the 
o8ical rating of which we are not sure. but they look 
plenty big enough for 5 amps. Size of the relay 11" 
high x M" wide s 11" thick. Price C1 + Bp. 
110V OPERATED CONTACTOR. This has 4 sets of 
10 amp contacs. This à really a relay but much more 
robust than the normal type and with bakelite 
separators between the contacts to prevent flashovers. 
If it is not convenient to work two of these in series 
230/ 240 volts. then use a condenser in series to cut 
down the voltage A real bargain at C1.50 + 1 2 p which 
is less than half manufacturer's price. 
FLUORESCENT DIMMING. Fluorescent lights 
cannot normally be dimmed unless the cathodes are 
maintained at their no coal voltage. We have a Philips 
ballast designed especially to do this and with this 
ballast a 40 watt lamp may be dimmed using a varies 
or thyristor dimmer. Price £3 + 24p. post 60p + 5p. 
PULSE TRANSFORMER with circuit for sound to 
light unit It is a very simple circuit and all parts are 
readily obtainable from us or you may already have 
them in your funk box Price of the transformer with 
circuit 75p Post and V.A.T. paid. 
ORP 12 LIGHT CELL. This device has been going for 
some years now but it has not been bettered and new 
applications keep being found for it We have good 
stocks. pnce 65p + 5p 
METERS WITH BUILT IN TRIP. A most unusual and 
interesting panel mounting instrument American made 
these are flush mounting. full vision. moving roil 
meters, face size 21/2" u 21/2" with two front settings 
which enable an external circuit to be tripped, a light lit 

an alarm sounded at any pre-set voltages within the or 
of the meter. We have meters covering the 

following DC voltages 0 to 2v. 0 to 6v: 0 to 15v: 0 to 
25v. 0 to +25, 0 to +150. Price £6.50 + 52p. 

PAPST MOTOR. These am German made but a very 
special feature about them which has made them 
popular for use in tape recorders and other applications 
requiring a very constant speed is that instead of the 
centre rotating it is in fact the outer which rotates and 
this being a fairly heavy casting acts as a flywheel or 
capstan These motors are also capacitor start so easy 
to reverse We have lust received delivery of a 

200-240v AC Papst motor, maker's ref KLZ 
32.50-4.350D which we estimate to be 1 /40th HP. 

size is 3" diameter 3" high Price E6 + 48p. post 40p 
+ 3p We also have a similar, but tl¡ghtiy largw 
motor ¡etym..' 1 / 20th HP). 115v working. price 
£2.50 + 20p, post 30p + 3p 

110 R.P.M. MOTOR. We have good stocks of very 
well made (American) induction motor coupled to gear 
box reducing speed to 100 r.p. m 

VOLTAGE REGULATORS 
Variable Output 

MC 1469 R 500 mA 2 5,37 0 V Positive E1.53 
MC 1463 R 500 mA 3 6-37 0 V Negative E2.50 
MC 1723 CP2 150 mA 2 0 -37 0 V Positive £0.50 
MLM 305 G 20 mA 4 5.40 0 V Posnwe E1.26 
MLM 304 G 20 mA 0 1 -40.0 V Negative E1.26 
MC 1466 L Floating Current /Voltage regulator £3.53 

Fixed Output 
1 An Peaitiw Vottags -E1.20 Nagadw Vaftaga -E1.60 

5 volt MC 7805 CP MC 7905 CP 

12 Volt MC 7812 CP MC 7912 CP 
15 von MC 7815 CP MC 7915 CP 
18 volt MC 7818 CP MC 7918 CP 
24 volt MC 7824 CP MC 7924 CP 

0.7 hip Paaitiw Voltage -E0.77 
5 V MC 7705 CP 

103 Volt Positive Regula. 

15 V MC 7715 CP tors 

18 V ' MC 7718 CP 
Internal thermal shut down 
MLM 309 K - £1.53 

. 

DIODES 
Rectifier Diodes 

IN 4001 Serfw 1 AMP 
IN 4001 50 V E0.04 
1N 4002 100 V E0.06 
1N 4003 200 V £0.07 
1N 4004 400 V £0.08 
1N 4005 600 V E0.09 
1N 4006 800 V £0.10 
IN 4007 1000 V E0.13 
MR 501 Ser¡ea 3 AMP 
MR 500 50 V £0.18 
MR 501 100 V E0.17 
MR 502 200 V 00.19 
MR 504 400 V 00.20 
MR 506 600 V E0.25 
MR 508 800 V E0.29 
MR 750 Swim 6 AMP 
MR 750 50 V E0.27 
MR 751 100 V E13.29 
MR 752 200V £0.33 
MR 745 40o v £0.40 
MR 756 600 V £0.54 
iwtw Diodes '400 mW BZV 88 Sanest 
2 7 to 33 vats E0.10 

General Purpose Diodss 
1N 4148 E0.04 

Turin Diodes 
*lie 105 A VHF 

g 
(0.59 

*BB 105 8 VHF CO 63 
*BB 105 G VHF £0.44 
MVAM - 1M MW, LW (2.70 

from 
MOTOROLA M ULLARD SIGNETICS, 
MONSANTO FERRANTI GIM 

- - -- " 
Mullard Audio and Radio Modules 

*LP 1173 10 Wan Audio Amp £6.68 
alp 118472 Very low distortion stereo pre -amp E7.16 
*LP 1185 FM 1 F Amplifier..... ... E5.56 
*LP 1186 FM Tuner Module £6.80 
°i .1400 Stereo Decoder Module £7.22 
Special "kit" offers 

11) Wamplifier comprising - 
P 1 84/2 ND 2 x LP 1173 

*NORMAL PRICE E20.62 *KIT PRICE E15.00 

121 FM Tuner comprising 
1 Jr LP 1185. 1 e LP 1186 1 a LP 1400 
*NORMAL PRICE £19.64 *KIT PRICE E15.00 

Data Sheets on each module 10p extra j DISPLAYS ANDLED'S 
All from Monsanto MAN Series 

7 segment displays- Red. yellow. green. orange 
Type I Common anode RH decimal 0 4 inch 0 3 inch 
Type 2 Common anode overflow IT 1) £1.34 E1.88 
Type 3 Common cathode LH decimal 

Please specify colour height and type number regd 
Type 4 0 12" Red display -- £0.35 
Light emitting died.. - Red, yellow. green orange 
Type 1 0 2 inch diameter panel mounting .. £0.36 
Type 2 0 125 inch diameter PCB mounting .. E0.16 Red only 
Type 3 0 125 .rich diameter high Intensity £0.32 

Please specify lour and t y cis 
colours 

number regd. 
Unless otherwise specified alternate colours will be shipped if ordered colour is not 

available 
7 segment decoder drivers - 
CMOS common cathode MC 14511 CP E1.23 
T T L common anode N 7447 8 £0.75 
r T L common cathode N 7448 a £0.65 

MULLARD TRANSISTORS /DIODES 
AC 126 £0.21 BAX 17 £0.14 BD 160 £2.00 8F 180 £0.33 
AC 127 E0.18 BC 107 E0.12 BD 181 £0.65 BF181 E0.33 
AC 128 £0.13 BC 107A £0.13 BD 182 £0.70 
AC 153 £0.08 BC 1078 £0.09 BD 183 £0.60 
AC 178 £0.16 BC 108 £0.10 BD 201 £1.00 MOTOROLA 

AC 188 £0.32 BC 108A E0.11 BD 803 £1.00 2N 3055 00.70 
ACT 19 £0.30 BC 1088 £0.08 BD 232 E0.52 MJ 2501 £1.80 
ACV 20 00.17 BC 1098 00.13 BD 233 £0.50 MJ 2955 £0.56 
ACV 22 EO.OB BC 109C £0.14 BD 234 

£0.57 
MJ 3001 E1.51 

ACV 22D 130.06 *BC 147 00.06 BD 235 £0.57 *MJE 340 E0.51 

AD 140 £0.36 *BC 148 E0.06 BD 237 
E0 72 MJE 521 Eó.6á 

MJE 371 
AD 149 £0.50 *BC 1488 £0.06 BD 238 
AF 114 £0.25 *BC 149 £0.06 BF 115 00.14 MJE 2995 E1,18 

AF 115 £0.22 *BC 157 £0.08 BF 167 00.20 MJE 3055 E0.72 
AF 116 £0.20 *BC 158 E0.07 BF 173 50.22 MPSA 06 0.17 
AF 117 £0.19 *BC 159 E0.09 BF 177 £0.43 MPSA 12 £0.33 
AF.121 £0.10 *BC 327 E0.18 BF 178 £0.32 *MPSU 06 0.37 

F 179 £0.36 *PSU 56 £0.39 AF 125 £0.24 *8C 328 £0.1S B M 

AF 126 £0.20 *BC 337 £0.20 MISCELLANEOUS 
AF 139 £0.31 BCY 72 E0.18 ME 0411 £0.30 
AF 178 £0.40 BD 115 £0.22 ME 0414 0.07 
AF 239 E0.60 .60 124 £0.70 ME 0462 EO.JO 
AF 102 £0.08 80 131 £0.60 ME 0492 E0.1 7 

BA 154 £0.07 BD 133 £0.26 ME 7002 0.50 
BA 155 £1.17 BD 135 £0.27 ME 4003 (0.17 
BA 156 £0.07 BD 136 £0.30 ME 4102 0.07 
BA 182 £0.17 BD 137 £0.34 ME 4104 £0.06 
BAT 10 BD 130 £0.34 TIP 29A E0.50 
'MV 10 íO.08 BD 139 E0.3B TIP 306 E0.30 
BAW 62 £0.06 BD 140 £0.41 TIP 31A £0.50 
MX 13 F0.06 BD 144 E2.00 _TP 42A 0.50 

FERRANTI INTEGRATED 
CIRCUITS 

ZN 1040 E Universal counter' display 
driver £12.00 
ZN 1034 E Precision timer. E2.99 
*ZN 414 A N. Radio circuit .. £1.00 

k 

DATA BOOKS 
Motorola 

f)odes Transistors. etc over 3500 eggs E70.50 
CMOS over 400 eggs 1 50 
Linear integrated circuits over 800 eggs f 2.50 

Biprteties 
Date/ Applications book over 1600 Cgs. Eaech 
Booklets on CMOS. DMOS, 7415. Consumer I C shift registers RAM . E0.20 each 
(specify tole) 

gist 

No V A this section 

SOLDERING IRONS i 
Litesold soldering Irons 240 A a.c. 
Mode! 90 12 watt E2 75 
Model 142 20 wan. £2.80 
Model 187 24 watt £2.95 
éonqueror --bight weigh (35 grin) high 

nwiency non.. [2.83 
Spring stand for above irons E2.14 
°moldering attachment -fire Conqueror 

RESIS'YOWS 
vi Watt Carbon resisters Muller() CR 37 1p each 
'h Wan Metal film resistors Welwyn MR 5 5p **eh 

8 Watt W rewound resistors Welwyn W 22 37p each 
12 Watt Wirewound resistors Welwyn W 23 39p wch 
20 Wart Wirewound resistor{ Welwyn W 24 41p each 

W23 and W74 are available up to 27 kIl all other standard values available 

only £4.66 
Desudenng braid 5 foot reel E0.7í 

INTEGRATED CIRCUITS 
Stgeetine Lwow* " 0.'741 CV Op Amp. £0.42 

MC 1458 V Dual comp op amp E0.84 pA 709 CV Op Amp £0.30 
*NE 540 L Audio power driver E1.17 Mammies 

NE 555 V Timer £0.88 
N 82506 B 256 tot bipolar RAM £4.50 

NE 556 A Dual Timer E0.95 2102 8 1024 bit MOO RAM £2.65 
NE 561 B P L L with AM demod E2.70 
NE 562 B P L L with V.C.O. E2.70 Special Offer: 
NE 566 V P L.L. function gee £1.50 Motorola 14 pm 741 C . E0.10 

__11 I.C. SOCKETS iV_ 14 pin £0.12 16 pin £0.15 hie-E.- 
24 pm E0.26 28 pin £0.27 v im ' 
40 -m £0.30 

Dept. WW, Wellington Road Terms of Business: Cash with order, MAIL ORDER ONLY / c /IC n, St Albans PRICES EXCLUSIVE OF V,A.T. WHICH MUST BE ADDED AS SHOWN BELOW 

OMPONENTS Hes. 
on 

AL2 
Colney 

1 E2 Postagé/ Packing 30p + VAT. V.A.T. 8% except where marked thus * These items 25% 

WW - 089 FOR FURTHER DETAILS 
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ELECTRONIC BROKERS 
Electronic Brokers Ltd 

. 

are one of the leading 
electronic instrumentation 
companies in the UK, 
providing a full range of 
services to Universities, 
Industry, Colleges and 
Governments both at home 
and overseas. 

We have the largest 
stocks of secondhand test 
equipment in Europe as well 

as a selected range of new 
products. These are on display 
at our London showrooms 
where customers can examine 
the equipment of their choice 
and see it working. 

TELEPHONE 
TEST EQUIPMENT 

SIEMENS 
Level Meter 3D 332 0.3.120OKHa £250 
Lev of Meter 3D 335 1OKHr 17MHz E300 
Level Oscillator 3W29 O 3.1200KHz £250 
Level Oscillator 3W518.. E300 
Carrier Frequency Sweep meesunng set up. Type Rel 
32 M710 (to I 5MHz) Comprising Level Oscillator 
Rel. 3W 518. Level Meter Rel 30 335 Sweep 
Attachment Rel 3W 933. Tracing Receiver Rel 3D 
348. Used for measurement on carrier telephone 
equipment for coaxial systems (e g. V960. V1200 & 
V2700) and wideband radio relay systems (e g 
FM600. FM900 FM1800). P.O.A. 
S.T.C. 
Octave Filter 74143A. 37 5- 12.800Hz For 
analysing noise & interference on comma systems 
Paniculany useful with Psophometer 74142. P.O.A. 
Selective Level Measuring Set 741848 60 -1364 KHz 

£125.00 
Measuring Set 74831A . P.O.A. 
Milliwatt Test Sets 74166 £50- £65.00 
Noise Generator 74126 200e -4Ke E120- £200.00 
Selective Level Measuring Sets 748328 
50KHz.800MHz 03.35, 0.600w V & dB scale. 
60mV120mV FSD (adjustable) on d8 scale Will 
function also as Beet Frequency Indicator & as a Freq. 
Deviation Meter Transistorised & Ponable operates 
from an internal battery Impedance 75ohms £140.00 
White Noise Generator 74262B. Measures basic noise 
& intermodulation on multicircuit telephone systems 
(up to 960 cots ) in terms of Noise Power Ratio P.O.A. 

WANDEL Er GOLTERMAN 
Level Transmater TFPS 42 1OKHe.14MHz E375 
Level Meter TFPM 43 1OKHz14MHe E375 
Wandel & Golterman VZM 2. Distortion measuring set 
for phase and amplitude mod For multichannel FM 
Radio Systems up to I2MHz been bends £350 

PULSE GENERATORS 
ADVANCE 
Double Pulse Generator PG 56 Pulse Amplitude 
0. 1V -10V Sq. wave 0-10V Rise Time IOnsec 
(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 
(50ohms) Rise & Fan times 5nsee Its versatility enables 
Me production of complex pulse & ramp waveforms not 
obtainable from pulse generators £250 
ADVANCE 
Pulse Generator PG55 P.O.A. 
HEWLETT PACKARD 
Pulse Generator 212A Pulse width variable from 0.07 
ro l0usec Amplitude 50V peek +VE or -VE into 
50ohms. 10d13 stepanenuator. Pulse rise & delay time 
0.02 usec £240.00 
MARCONI 
Double Prase Generator TF1400 /S. Min type CT434 
C/w TM6600 sec. Pulse gen Plug In. 10He.1 OOKHe 
100nsec- 100usec The main pulse generator provides 
Negative pulses up to 200V E M F AVE pulses up to 
60V E M F & Simultaneous +VE & -VE pulses up to 
20 E M F P.O.A. 

Electronic Brokers Ltd 
. 

have fully equipped 
workshops on the premises to 
test and report on the majority 
of equipment we sell. 

SWEEP GENERATORS 
HEWLETT PACKARD 
Sweep Oscillator 8920 2 -400x. Sweeps from "start" 
to stop Iraq. SPECIAL OFFER £300 
Sweep Ocilletor 8935 4 -8011z 

SPECIAL OFFER £325 
Sweep Oscillator 8930 4.80H:.. £325 

.J ERR OLD 
Sweep Signal Generator 9008. Central Frogs. 
500KHz. 1 200MHz Sweep widths narrow as 10KHa to 
400MHz wide 50ohms o/p impedance £400 
M.E.S.L. 
Swept Signal Source MH883 7.12.5GHe £480.00 

SIGNAL SOURCES 
ADVANCE 
V H F Square Wave Generator SG21 
10. KHe.100MHe Max. o/p 2V £35.00 
AIRMEC 
H.F. Signal Generator 201. 30KHa -30MHz (7 bands) 
Int Mel Calibrator o/p level variable 1 uy.1V. 75ohms 
Impedance. Int. Mod et 1 KOt Ext Mod 300e. 
IOKHe £60- 115.00 
GENERAL RADIO 
Unit Oscillator 1209C. Freq. 250.920MHz. Accuracy 
1% Daft. 0 2% 0 /pin to 50ohms=I50mW supplied 
with Power Supply Type 1201-0018 es 
nlustrated. £216.00 
Unit Oscillator 1218A. 900- 2000MHz Power output 
of 200mW across band £140.00 
Unit Oscillator 1363 Spec on request . £465.00 
HEWLETT PACKARD 

F M :A M Signal Generator 202H. F.M. A.M C.W. & 
pulse coverage 54 to 216 MHz R.F o/p O 10V -0.2V 
50ohms Impedance E450 
Univerter 20711 for use with above ..... . E100 
U H F Signal Generator 612A 450- 1200MHe £495 
V.H F Signal Generator 608E 10- 480MHz (5 band). 
Accuracy x0.5% o/p 0.1pV -1V (variable) 50ohms 
Int A M 400 & 10001.1z Ext A.M. 20Hz -20KHz 
Superb condition £895 
Signal Generator 614A. 900 -2100M HZ /p 
0 tuV.0. 2V (50ohms) £395.00 
S H F Signal Generator 618C 2 8 -7 6GHe o 1% 
50ohms £550.00 
U H F Signal Generator 616A 1.8- 4.2014: £475.00 
MARCONI INSTO. 
F M. /A. M. Signal Generator TF 995A:35 Ministry 
type No CT402 1.5MHa- 22OMHe R F o/p 
2pV.200mV Internal & External Mod Facilities. V 
good condition E385 
F M /A M Signal Generator TF 995A/5 1 5- 220MHz 
in 5 bands. 0 1µV- 200mV. F M. up to ± 120KHa from 
50HZ-15KH: A.M. up to 50% from 100HZ.tOKHz 
o/p (I) 2uV -200nsV (2) with terminating unit 
1µV.100mV Int. mod frogs. 400Hz, IKHz & 1.5K14e 
Distortion (11 on internal F.M. 25Hz (21 on 
internal A M < 6% at 30% mod E300 to E350 
A M Signal Generator TF80713/t Freq range 
10.470MHz R F output 01p -1 V. Piston attenuator. 
50ohms Impedance Modulation Int. A.M. 1KHz. Eat 
A M 30 Hn2OKHz. Low spurious F M & drift 
VS W.R 1.2 or less £400 -E800 
A M Signal Generator TF801D /1S Military Version 
10-485MHz £450 -E800 
R.0 Oscillator 7E1101 Superb Condition 
200x- 200KH: 608 Animator Output continuously 
variable up to 20V .. .. E220 
R C Oscillator TF1370A 10Hz- 10MHz. Square Wave 
up to 100KHz High Outputs up to 31 6V E295 

ID 

R C Oscillator TF1370.- . £90 
Phase /A. M Signal Generator TF 2003 
0.4.12MHz E150 
A M Signal Generator IT B0113/35 12 485MHz 
0.1uV.1V £195.00 
R . Oscillator TF1101 Frequency range 
20140- 200KHz. Output Direct into 600120.20V 
eriable. Anenuator 0-608 m 10dB steps. Impedance 

60012 Distortion Via 1KHz Filter less than 0. 1% 
Direct or via Anenuetor Lass than 0.5% 5OHe.2OKHe 
Less than 1% 2014z.200E142. Superb condition E220 
U H F & S.H F Signal Generator TF1058. 
1600.4000MHz 0 luS.445mV 50ohms Impe. 
dance £295.00 
Heterodyne Generator TF1221. 
2 MHe-100MHz £45.00 
FM /AM signal Generator TF937/1 CT320. 
35KHa.18 3MHz As seen condition £80.00 
Portable Receiver Tester TF888/ 3 Freq 
7OKHa-70MHx. Xtal check 500KHz & 5MHZ. Output 
1oV.1omV in 10dB stela. 1KHz A Oscillator a f 

Power ranges 1omV 100mW & 1W E70.00 
Wide range R -C Oscillator TF1370. Sine wave 
10Hz-1OMHe Square wave 10He.10OKHZ. Direct 
outputs up to 31 6V Attenuator with 75ohms 
100ohms & 600ohms impedance £110.00 
Also TF1370A Later version of above £285 
Phase /A. M Signal Generator TF2003 
0.4 -12MHz £150.00 
MUIRHEAD 
L F Decade Oscillator 0880A 2 phase 
0011.1z- 11.2KHZ £295.00 
Decade Oscillator D890A 1 Hz -11 2KHe £335.00 
RADIOMETER 
Stereo signal generator SrvIG 1 C Full spec on request 
Superb condition £400 
WAYNE KERR 
Video Oscillator 0 :22 7KHz 8MHz in 6 
ranges £75.00 
Video Oscillator 0.22D. I D KHz -10MHz £150.00 

OSCILLOSCOPES 
ADVANCE 
OS 2000 Scope c /w. OS 2002Y & O5 2003X Plug 

£215 
HEWLETT PACKARD 
Oscilloscope 140A c/w 1415A time domain 
rellectometer For testing of cables. connectors 
stnpbnes & transmission lines E750 
Sampling Scope 1855. DC -3.5 GHz £395.00 
Oscilloscope 175A DC -50MHz Main Frame £150.00 
Plug -Ins availebte from £25- E55.00 
50MHz single channel b 7 lit A Time Mark Gen 1783 
Aux Plug -In 1780A Display Scanner 1782A Sweep 
Delay Gen 17818. Dual Trace Vert. Amp 17505 
Delay Gen 1781A 

MARCONI 
Ponable Scope TF 2203 DC -! My, 50mV /cm El 18 
T V. Scope TF 2200A/1 c/w TV DM Plug in TM 
6457A DC.30MHa . E190 
Portable Scope TF2203. 15MHz Bandwidth. DC 
coupled. SOrnV /cm sensitivity £125.00 
PHILIPS 
Oscilloscope PM 3250/02 DC -50MHa £395 
SOLARTRON 
Portable Scope DC.6MHz Double Beam E95 
Solarscope CD 1016 NS 10 DC -5MHZ Double Beam 
Suitable for TV Servicing E95 
Ponable Scope CD 1400 DC 15MHa Plug ins available 
CX 1441. 1443. 1444 .. . E175 
Wide Band General Purpose Scope CD -1212 (Min. 
Type CT484). Plug ins CX 1251 & CX 1252 £149.50 
HEATHKIT 
1012 p Scope Single Beam 5OMV /cm DC- 4.5MHz 
5" Tube Assembled Refurbished Our pone E49.50 
ROBAND 
25MHe Scope R 050 c/w 5C Plug in . £200 
25MHz Scope R 050A c/w 5C Plug in £225 

VOLTMETERS 
ADVANCE 
77B Millwolimeter 50Hz- 4.5MHz 0 001V to 300V 
FSD Input Impedance 10MOhms . E42 
Voltmeter VM 80 AV Volts 0.500V (ranges 6) DC Volts 
0.1 5KV 7 ranges. Resistance 0.1000Mohms E45 
°AWE 
Valve Voltmeter Type 6138 0 03.300V 
(R M S I £125.00 
B.P.L. 

Voltmeter NM 1063. P.O.A. 
HEWLETT PACKARD 
DC Vacuum Tube Voltmeter 412A 1MV -1000V 1% 
Accuracy Can also be used as Ohmeter & 
Ammeter E75 
VNM 400D 1mV to 300V FSD 12 ranges 10Hz to 
4MHe 2`s. accuracy Input Impedance I0Mohrns E85 
VTVM 4001 Logarithmic version of 400D Reads RMS 
value of sine wave Log voltage scale 0.3 to 1 & 0 B to 
3 Linear dB scale Input Impedance 10Mohms E90 
Vacuum Tube Voltmeter 4108 Freq Range 
20HZ.700MHz. AC1 -600V (6 ranges). DC 1V1KV 
ohmeler 0 2 ohms to 500Mohms (7 ranges) Accuracy 
n 3% £65.00 

D C Microvoltommeter 425A Voltage range ve & 
ve from l OuV and scale to 1V end scale 1 1 steps 1 

3. 10 sequences. Current Ave & -ve from 10pA to 
3mA. Amplifier Gain 1000.000 £95.00 
Vacuum Tube Voltmeter 400H Freq. Range 
10He -4MHz Volts I OmV.300V F (12 ranges) 
Accuracy u l'4i (50He- SOOKHz) x 2 %(20HZ -1 MHz) 

P.O.A. 
AV Voltmeter 400E Solid state AC volts 1mV300V 
FS (12 

r 

anges) Freq 10Hz.10MHz 
Accuracy 1% 

ELECTRONIC 
A member of 
the EBgroup ADD 8& VAT TOALL PRICES 
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thetestequîprnent people 
On these pages you will 

find just the briefest selection 
from the vast range which 
we hold in stock at any one 
time. 

If you are seeking a 

specific item and it is not 
listed, it will pay your to ring us 
first - we believe we offer the 
best prices and the best 
service. 
WORLD WIDh EXPORT. 

Enquiries and tenders 
welcome from any part of the 
world. 
HOW TO REACH US ... . 

We are easy to reach, no 
matter where you live. 
Minutes away from Kings 
Cross or St. Pancras main -line 
stations, and a bus ride from 
Eustor; only just over half an 
hour from Heathrow Airport. 
Parking is easy too. 

ELECTRONIC 

BROKERS 

TEST 

EQUIPMENT 

C$TALOGL E 

MARCONI 
Sensitive Valve Voltmeter Tf 1100 100µV -300V AC 
Frog c 

o 
verage IOHz.10MHz Meter has dB scale 

facility E55 
Valve Voltmeter IF 1041B General Spec 0-300V Ac. 
0-1 KV DC Resistance up to 500Mohms £80.55 
Voltmeter No. 3 CT.208 TF.958 AC 100nW -150V. 
multiplier extends AC range to 1 5KV DC 
50mV -100V Freq. Range 20H:- 100MHz E55.00 
PHILIPS 
L F Mdlwoltmeter GM. 6012. 12 ranges- lmV -300V. 
dB scale on meter Accuracy 2Hz-- 5 %. 
5Hz- 100K HZ- 2 5% 100KHz -1 MHz <0. 5% Amplifi- 
cation available 50.70 E85.00 
H F Millwoltmeter GM 6014 Measuring Ranges 
1mV -300mV in 6 ranges. Accuracy at 30KHt - -. 3% of 
FSD Amplitude Char IKH1-30KHt flat within 

5 
E55.00. 

Micruvolteter GM6020. 10ÁV -1 KV Current m r ennt 
lopA.lOuA Accuracy 5% (FSD) 0- 100uV, 3% (FSD) 
AU other ranges Recorder o/p facility £86.00 
SIGN ELECTRONICS 
A F Voltmeter AM324 E80 
HF Mrllrvoltmeter Philips Type GM 6014. Ranges 
1mV -300mV m 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% 
SOLASTRON 
D C Dogrel Voltmeter LM1420. 2 2.5AV -1Kv in 6 
ranges 0.05 %. DC accuracy £235.00 
D. V. M Type LM1420 2Ba DC. toe R S 8 mean 
A C sensing Accurate measurement irrespective of 
harmonic distortion accuracy 0.25% Freq 
40H:-20K Hz { P.O.A. 
A C Convener LM1219. 30mV -300V mean reading 
Freq range. lOHz -IOKHe P.O.A. 

D V M LM. 1480.3 Autoranging version of LM 
1440 3 Max reading 39999 50V -2KV DC. Full spec 
on request .. P.O.A. 
FLUKE 
A C /D C Differential Voltmeter 803 0.500V Null 
Ranges 10. 1 0 1 SO 01V E125 
Differential Voltmeter 821A For calibration. testing, 
stability measurements of regulated power supplies DC 
Voltmeter calibration ±0.01 % absolute accuracy 
infinite input resistance at null over entire 0 -500V 
range standard cell reference Polarity switch In -line 
readout with automatic lighted decimal No zero 
controls Usable as conventional V T V M (3% 
FSD E1 5 

ADVANCE 
Recorder Calibrator HC20 E15.00 
AVO 
Valve Tester CT160 For testing of receiving & low 
power valves Mutual conductance Emission 
Electrode. insulation 8 anode current can be measured 
Ministry approved £60.00 

AIRMEC /RACAL 
Wave Analyser 248A. 5- 300MHz . E105 -(300 
Wave Analyser 853. 30KHz.30MHz. Sensitivity 1 uV 
to 1V up to 20 MHz. 4AV to 4V up to 30MHz E55.00 
Wave Analyser 248 Freq Range 5MHz. 
300MHz E50.00 
AIRMEC 
Modulation Meter 210.. E75 to £100 
AMPEX 
F.M /Direct Recorder /Reproducer SP. 300. 4 
Channels Speed 1 /. 316. 71/4. 15 fps. Frey response 
Instrumentation 50Hz -40Hz at 15 ips. Audio 
50Hz -18KHZ at 15 fps .. Special offer E550 
BECKMAN 
Transfer Oscillator 7580H DC -tSGHe with counter 
7 5MHz -15GHt without counter Sensitivity 100mV 

(le M.S) E350 

B ELL 
Gaussmeter Type 120. complete with Probes P.O.A. 
B &K 
Deviation Bodge 1 505 P.O.A. 

BURNDEPT 
Battery Charger 13E370 E50.00 
B .P.L. 
Electrolytic Capacitance Bridge CB. 154 -D. Q 
2uF- 22.000uF Freq 50H:. E35.00 
COSSOR 
Banery Charger CC99 £15.00 
DECCA 
Power Supply for Noise Source MW 61 .. P.O.A. 
GENERAL RADIO 
Imminence Bridge 1607A Immaculate Condition in 
Wooden Transit Cas. E1000 
Unit Null Detector 1212A. 20Hz -5MHz Log Response 
with 120dB sacale P.O.A. 
GRIFFIN 
Beanalyst (Automatic) Sample rate 120 /hour & 
individually from 2 -60. 
HEWLETT PACKARD 
Distortion Analyser 331A. E210 
Digital Recorder 560A, E110 
Digital Recorder 5618.. E140 
MARCONI INSTS. 
Anenuator TF 1073A/2S E85 
Distortion Factor Meter TF 2331 Brand New Condi- 
tion. . E300 
Blank 6 Sync. Miser TF 2908. £50 
Quantization Distortion Tester TF 2343 P.O.A. 
R F Power Meter TF 11 52/ 1 E75 
RADIOMETER 
Stereo signal Generator SMC 1 

RHODE A SCHWARTZ 
Stereo Coder MSCBN 4192/2 
TELONIC 
Sweep Generator SM 2000 c/w Plug Ins E -3M S -6 8 
S4M P.0-A. 

The most tomprehenaive c Dialogue of its k nd 
ever compiled in the UK. 
Send 50p towards printing, postage, etc. 
(Overseas customers E1) and a caalogue will 
be sent by return. 
Electron. Broken Ltd. well than keep the 
catalogue updated by Iorwarding revivers 
sheets free of charge. 

MULTIMETERS 
SUPER TESTER 88OR ICE 
20.000 Ohm per Volt Sensitivity Fully sc ned 
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 ^eadabil ay. Full -anges 
of :accessories. 1000 times overload Printed Circuit 
board is removable without de- soldering More ranges 
than any other meter Ask for free catalogue E18.50 

FANTASTIC NEW 
MICROTEST 80 

MEASURES ONLY 
90x70x18mm 
Electronic zero f 

Amazing Value at £11.95 
8 fields of measurement 

and 40 ranges 

PRINITED CIRCUII BOARD IS 
REMOVABLE WITHOUT SOLDERING 

Vohs d.c 6 ranges: 100mV. 2V. 10V 50V '00V 
1 000V .UK... VI 2% precision on d c und a c Volts 
a.c. 5 ranges. 1 5 10V 50V, 250V 1.000V (41/47 / V) 

Amp d.c fi ranges: 50 +A, 500 -A 5mA yOmA 
50CmA. 'iA Amp a.c. 5 moms: 25.2..4 2 5mA. 
25mA. 2..OrrA 2 5A Ohms 4 ranges: ,ove.) ' x 1 

.1x10. s TOO) from 1,10 dillum,lhVt]) VOutput 

BROKERS LTD 
Carriage and packing 
charge extra on all items 
unless otherwise stated. 

Please note: All instruments offered are 
secondhand and tested and guaranteed 12 
months unless otherwise stated. 

Sranges 15V IOV. 50V. 250V. 1.000V. Decibel* 
ranges -6dB +22d13 +36dB. +50dß. +62d8 

Capacity 4 rangea: 25,,F. 250ÁF. 2.500.F. 
_s5,000uF. 

Accessories (extra) available to convert 
Microtest 8C & Supertester 680R into 
(ollowmg. SIGNAL INJECTOR. GAUSS 
METER, ELECTRONIC VOLTMETER. AMPER- 
:LAMP, TRANSISTOR TESTER, TEMPERA- 
TURE PROBE, PHASE SEQUENCE 
INDICATOR - Send for details. 

AMPERTEST 690 
Data Summary Current Ranges 0 to 3. 10 30. 100. 
300 & 60CA AC fsd Accuracy i 3% Voltage Ranges 
0 to 250 & 600 V AC fsd Accuracy + 3 %. Frequency 
Range 501n60 Hz Dimensions 185 o 65 s 30 mm 
Maximum Conductor Sue (a) Circular 36 mm 
diameter, Co) Rectangular 41 a 12 mm Weight 400 

For 
r 

c measurements in AC By rotating the 
various ranges commutator. the chosen scale 
immediately appears The indicator can be locked so 
that the reading is retained even after disconnecting the 
circuit under test. Ability of ammetnc measurements in 
AC of bare or insulated connectors of up to 36mm 
diameter or bars up to 4 1 x 12mm Sae 18.5 x 6.5 s 

3 cm Weight 400 gms. Case with shatter proof glass 
Perfect insulation up to 1000V AC. Accuracy of 

range better than 3 %. A reducer (Mod 29) is available 
for low intensity measurements (300 mA FS) 

The instrument cari be operated with one hand 
Eight dMerenm ranges in AC 50 -60 Hz 3 10. 30. 

100. 300 6O04, 250-600V. 0 -300 mA with the aid 
of the Reducer Mod 29 
Included tree 

Only ane visible scale with cylindric lens - for 
enagndied reading for each range 

The ammetric clamp ICE is easy to use to measure 
the intensity of current flowing through a conductor. or 
the usage of any electric ial apparatus. All that is 
necessary is to clasp only one of the conductors to the 

it 

MORE RANGES FOR LESS MONEY! 
AC/ DC h'uwmerer type U4324 A -DC 0 06-3A - 6 
Ranges A AC 03A -- 5 Ranges. V-DC 0 6.1200V - 9 
Ranges I AC 3.900V -- 8 Ranges Freq in the range 
of 45 to . OkHz Resistance 500 ohm to 5 Mohm - 5 
Ranges C. rcibel --10 to +12d13 Accuracy ! 2 5 %. 

All above Munimeters DC 
_ 

4% AC 

are branc new Dimensions 167 s 

98 x 

a96a3amm 
Only 1,.75. 
POST & PACKING 60p 

Shown 
are just a 

fewese pages 
samples 

of our huge stock. If the item 
You 

pl 
ass is not shown 

give 
us a 
ring 
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TRANSISTORS +DIODES 
Type 

Price 
excluding 
VAT 

Price 
including 
VAT 

Type 
Price 
excluding 
VAT 

Price 
including 
VAT 

BC 107 0.090 0.113 2N 930 0.200 0.250 
BC 107A 0.130 0.163 2N 1132 0.240 0.300 
BC 107B 0.140 0.175 2N 2129 0.240 0.300 
BC 108 0.090 0.113 2N 2218A 0.220 0.275 
BC 108A 0.130 0.163 2N 2219 0.220 0.275 
BC 108B 0.130 0.163 2N 2219A 0.220 0.275 
BC 108C 0.140 0.175 2N 2221 0.180 0.225 
BC 109 0.090 0.113 2N 2221A 0.210 0.263 
BC 109B 0.140 0.175 2N 2222 0.200 0.250 
BC 109C 0.140 0.175 2N 2222A 0.250 0.313 
BC 184(K) 0.120 0.150 2N 2904 0.190 0.238 
BC 212A(K) 0.110 0.138 2N 2905A 0.230 0.288 
BC 212B(K) 0,110 0.138 2N 2906 0.170 0.213 
BC 213C(K) 0,110 0.138 2N 2906A 0.170 0.213 
BC 214B(K) 0.110 0.138 2N 2907 0.220 0.275 
BCY 71 0.220 0.275 2N 2907A 0.240 0.300 
BFY 50 0.200 0.250 2N 3053 0.180 0.225 
BFY 51 0.200 0.250 2N 4037 0.250 0.313 
BD 131A 0.360 0.450 1N 4001 0.050 0.054 
BD 135 0.360 0.450 1N 4002 0.065 0.070 
BD 136 0.396 0.495 1N 4003 0.070 0.076 
BD 137 0.432 0.540 1N 4004 0.075 0.081 
BD 138 0.450 0.563 1N 4005 0.080 0.086 
BD 139 0.495 0.619 1N 4006 0.085 0.092 
2N 929 0.230 0.288 1N 4007 0.090 0.097 

IN 4148 0.040 0.050 

REPLECOMPS Ltd Telephone: 
Hastings 427914 

123 Bohemia Road, ST. LEONARDS -ON -SEA, Sussex TN376RL 

quality 
Manufactured strictly to 
stringent specifications. 
12 months guarantee. 

service 
Orders actioned in 24 hours. 
Over one million transistors 
in stock. 

special 
discounts 
For large quantities ordered 
by retailers, educational 
establishments and hobby 
clubs. 

terms 
Cash with order, please. 
Post and Packing 20p. 
Minimum order 50p. 

:5 8 (ELECTRONICS) LTD. 
LEI 9 & 10 CHAPEL ST., LONDON, N.IN.1 

01-723 7851 01 -262 5125 
ADJACENT TO EDGWARE ROAD MET. LINE STATION 

LT. TRANSFORMERS BY 
FAMOUS MAKERS 

Open types No 1 Pn 240. Sec 26v 10A and 
12v 0.1A, E5.50. No 2 Pri. 220-240v. Sec. 
Tapped 51- 61- 65- 67 -69v 10A, E10.00, carr. 
01.50. No. 3 Pri 220-240v. Set. upped 
58- 63- 69.74v 3A, (4.75, Cr, £1. No 4 Pri. 
11 7- 220.240. Sec. 28 -0 -28v 3A and 
30.430v 100M /A and 6v 1A, E3.50, P P 
No 4 Pn 115.230v. Sec. 30-0 -30v 4A and 
10.0 -10v Y A, E3.75, P.P. No. 5 Pri. 
115 -230v. Set. 33v 6A and 18 -418v 1A. 
E3.00, P.P. 75p. No B Pn 
714200- 220 

PARMEKO L.T. TRANSFORMERS 

No 1 0 Pen Type Pri. 110 -220 -240v Sc Sec. 30v 
5 5A and 12v 2 2A and 115v 250 M/A 
E4.95. P P 95p. No. 2 Potted type Pn 
115 -230v. Sec tapped 24- 30 -32v 2A. 
62.95, P, P. 50p. No 3 Paned type Pr. 

0v 6.3v 1 8A, 6.3v 1A. 6.3v IA. 
E2 00 P P 50p. No 4 Shrouded type Po 
230- 240 -250v Sec 6.4 -0-6.4v 12A. E4.50, 
P P 50p. No 5 Pn 115.220-230v. Sec. 6 6v 
6A twice and 5v 6A, will give 13.2v 6A and Sv 
6A or 66v 12A and 5v 6A or 18.2v 6A Poned 
type. E4.95, P P. 95p. No. 6 Pr. 
200-220 -240v Sec 39v 8 6A and 38v 2.6A 
and 127v 25M /A. Potted type, E8.00, carr 
£1.50. No. 7 Pn 110 -230v Sac. Tapped 
40 -05 -50e SA. Potted type, E8.50, P.P 
£1.50 

GRESHAM L.T. TRANSFORMER 
Open types. Pr, 200.220 -240v Sec tapped 
6.12 -18- 52.54- 56 -58v 15 amps, E12.50, 
carr. £2 Po. 200- 220.240v Sec. tapped 
4- 16- 17- 18- 19-20v 20 amps. £6.50, carr 
£1.50. 
C core types. Pri 204220 -240v. four 
separate windings tv 3v 9v 27v all at 15 
amps. Table top co necuons, E12.00, carr 
01.50. Pri 200 2 20 -24ov. Sec. tapped 
29 -30 -33 15 amps, 23 -24 -26 5 amps 
14- 15 -17v 5 amps separate windings T T 
connections. £12.00, carr E1 50 

A.E.I. 240AC CONTACTORS 
0 

makes. 
CONTACTS 

Type 0659. 3 nukes, 1 break. Type 0658, 
2M, 28. £1.25, P.P 25 types. p. 110v AC t 
Type 0651, 3M. 1B. Typa 0654. 2M. 2B. 
Type 0653. 4th. E1.00, P.P 25p. 

MINIATURE RELAYS PLESSEY VARLET 
520 4 CO 75p. 520 2 CO 60p. 2800 4 CO 
60p 4300 40 CO 80p. 4300 2 CO 50p 
125017 4 CO BOp. Postage 10p ea Open type 
size 11A x lv no 6v DC 1 CO 35p, P P 10p. 

HEAT SINKS 7 
3055 

Inc 
With two OC 28 or 2N 3055 either type El, 
P P 25p. 

HIGH CAPACITY 
2500 

35OLYTICS 
t 600 MFD 350v DC. 2500 350v DC E1.25, 
P P 25p 7100 MFD 40v DC. 4500 MFD 
64v DC,p75p, P P. 15p. 

ITT LEVER SWITCHES 
Type 601 AAO 72 -42 4C0 contacts overall 

e 1 A-2xih no White lever gold flash 
contacts. BOp. Three for E7.60, P P 20p 

BENSON SOLENOIDS 
AC 240v 25% duty Approx 2 ms. ih in pull 
Sae 2x 1'h.1 ins Res 3500 75p, P P 25p. 

COIN OPERATION TV METERS 
An ideal component unit, comprising of 1 ./2 

battery motor, con mechanism. 241W 5A 
micro switch wheels. etc Housed in 
Oak.. case. 75p. P P. 25p. 

COMPUTER FANS AC 230v 
Size 41/2x41/2l2 ins 100 CFM. Ex- equipment. 
Perfect condition. E3.50, P.P. 50p. 

L.T. SMOOTHING CHOKE 
C core type, 10 M 25 amps, £6175, carr. 

11.25. Parmeko potted types, 100 M/H 2 
amps, [3.60, P.P. 75p. 13 1 5 amps, 
£3.50, P P. 50D 150 M/H 3A open type, 
E3.00, P.P. 75 C core swinging P gmg types 7.5 
M/H 6ÁT5 Miff O.SA, E3.66, P P. 75p 10 
M /H 4A -100 M/H 0.5A, 63.00, P.P. 50p 50 M/H SA -100 M/N 0.5A, E2.75. P.P 

X.T. SMOOTHING CHOKES 
Parmeko potted types 0 5 1.5 amps, E3.50, 
P P 75 ?OH 180 MIA. E2.00, P.P 50p 
10H 75 M'A, E1,00, P P. 35p 50H 25 M /A, 
07.00, P.P 35p. 15H 75 M /A, E1.00, P P. 
35p. Swinging type 5H 0 04A -4H 0 25A, 
01.75. P 50p Gardners 100H 20 M /H, 
Et -25, P P 35p 20H 120 M /A, M25, P.P. 
35p. 20H 80 M/A, E1.00, P P 35p C core 
type 10H 350 M /A, £3.30, P.P. £1.00. 

CURRENT RANGE OF NEW L.T. TRANSFORMERS 
OPEN TYPE TAG CONNECTIONS 

ALL PRIMARIES 220.240v 
TYPO Sec. Taps Am Fron Carr. Ps 

t 2430 -40 -0ß.60v 12 E20.25 E2.00 
2 24- 30-40- 48 -60v 10 E19.40 £2.00 
3 2430- 40- 48 -60v 8 E15.75 £1.50 
4 24- 30 -00- 48 -60v 5 £10.24 £1 00 
5 24- 3440- 48.60v 3 £7.90 75p 
6 2430- 4048 -60v 2 £5.53 75p 

6. 81012- 16 -18- 20.24- 36- 40- 48 -60v 
CAN BE OBTAINED FROM THE ABOVE RANGE 

7 19- 25- 33- 40 -50v 10 E17.75 £2.00 
8 19- 25.3340 -50v 6 E12.00 £1.25 
9 19- 25- 33 -40-50v 3 E5.00 75p 
10 t9- 25- 33- 40 -50v 2 E4.95 75p 

5- 7- 8- 10.13- 15- 17- 20- 25- 30- 40 -50v 
OR 25-0 -25v or 20 -0-20v CAN BE 

OBTAINED FROM THE ABOVE RANGE 

11 12-15.20-25.30v 10 E10.35 CI 25 
12 12- 15- 20- 25.30v 5 E6.70 CI 00 
13 12 -15- 2425 -30v 2 E3.79 75p e 

3- 4- 5- 6 -8 -9- 10.12- 15- 18- 20- 24 -30v 
Or 12 -0.12v or 15 -0 -15 CAN BE 

OBTAINED FROM THE ABOVE RANGE 

14 12.24v 12v 60A, 24v 30A E17.50 1 2.00 
15 12.24v 12v 30A, 24v 15A E14.25 (1.50 
16 12.24v 12v 20A. 24v 10A E10.75 (1.25 
17 12 -24v 12v 10A. 24v 5A E5.50 75p 
18 12 -24v 12v 4A, 24v 2A E2.95 60p 

FULLY SHROUDED TYPE TERMINAL CONNECTIONS 

19 4 -16 -24 -32v 4 L8.95 75p 
20 4.16 -24-32v 2 E4.85 65P 
21 12 -2424v 10 £9.50 £1.00 
22 12 -20 -24v 5 £6.60 75p 
23 24 -30 -36 70 £12.00 (1.25 
24 24.30-36 5 E9.50 £1 00 

'25 24 -30.36 2 E4.50 65p 

WODEN AUTO TRANSFORMERS 
3000 wrens tapped 105 -115 -125436 -200- 215- 230.245 -260 open 
type TOMVIVsl block connections, E79.50. can 02 00 leolatio type 
750 watts Po. tapped 200- 220 -240v Sec tapped 100.110.1 50v 
Terminal block connections. E15.00. carr i 2 00 

-240v. Sec. 14e 5A, 14o 2.54, 
12v 10A. By 10A. 24e 750th /A, 2000 
500M/A. Separate windings. E10.00, carr 
(1.50. No 7 Pri. 200- 220-240v. Sec. 4v 6A, 
4v 3A, 4v 3A, E3.50, P.P. 75p. No. 8 Pri. 
110224235x. Sec. 12v 2.2A and 12v 1A 
and 200v 35th /A, E2.50, P.P. 75p. No. 9 
Pri. 200.220-240v. Sec. 37v 5.5A and 37v 
2A and 21v 11A. E5.50, carr. £1 50. No. 10 

-Pri. 200.220 -240v Sec. 31v 7A, 26v 5A, 
16v 4A. 16v 4A. 25v. 2A. 25v, 2A Separate 
windings, £9.50, can 02.00. No. 11 C core 
types Ph. 220 -240v. Sec. 18-0.18v 21A. 
£10.00. No. 12 Pn 230v. Sec 1.25- 0 -1.25v 
10A, E2.00. P.P. 50p. No 13 Potted types. 
Pn. ce,, -240v. Sec. 70v 1 A and 30v 1 A. 
E3.50, carr. 01 No 14 Ph. 115- 220-240v. 
Sec. 43v 0.75A end 43v 0.5A and 6.3v IA. 
£3.50, P.P. C1. No 15 Pri. 110 -220 -240v. 
Sec 29.7o 5A, 23v /A. 78v 60M /A. 181v 
100M/Á. Separate windings, MOO, mrr. 
(1.50. No. 16 Pct 220 -240x. Sec. 12v 6A 
and 15.6v 1.5A. E4.00, carr. £1.50. No 17 
Pn. 220 -240v Sec. 50v 2A, £3.00, P.P. 75p. 
No 18 Pr,. 110-220-240v Sec upped 
4.3- 5.3 -6.3v. 10- 11- 12- 22 -23 -24 -25.26 to 
and 55v 1A. E4.00, P.P. £1. No. 19 Pri. 
220 -22240v. Sec. 6v 1A twit E2.00, P P 
75p. No. 20 Pri. 200.220 -240v. Sec. 105v 
2A. 22.00, P.P. 75p. No 21 Pri. 
200-220-240v Sec. tapped 4 -5v 8A, E2.00, 
P.P. 75p. No. 22 Pri. 220-240v. Sec 22.25v 
3 5A and 46v 45M /A, 64.50, P.P. El. No. 
23 Pri 110- 220 -240v. S. 62v IA and 6v 
6A, E4.50, P.P £1 No. 24 Pri. 
110- 220-240v. Sec. 6.7v 3.8A twice. 7v 
2 4A twice, 6.7v 0.6A, E3.50, P.P. E 1 Open 
type No. 25 Pn. 220 -240v. Sec. 55v VIA. 
E2.00, P.P. 50p. No. 26 Pri- 110-220.240v. 
Sec. 50v %A and t0v 1.5A. E2.50, P.P. 75 . p 
No. 27 Pri. 120 -240x. Sec. 4v 2A. E1.00, 
P.P. 35p. No. 29 Pri. 240x. Sec. 24v 2A, 
E7.60, P P. 50p. No. 29 Pri. 240x. Sec. 30v 
1A twice, 62.00, P.P. SOp. No. 30 Pct. 240x. 

Sec_ 40Y 50M /A and Wv 50M /A. No, 31 
Pn. 115. 220 -240v Sec 17-0.17v 1.2A and 
36o SOM /A. No 32 Pr, 240x. Sec. 40v BA 
and 5-0-5v 2A and 5 -0-5v %A, E4.75, carr 
76P- 
Tangential blower AC240V 35th H.P. 1600 
RPM Cap start. Cowling 4" o 8 ", 5" inlet, 4" 
x 3" outlet, £3 carr. £1. Motor only with Cap 
E1.50, P&P 50p Tangential blowers AC240V 
cowing. sae 5" o 5" in 'h let 2". outlet 11/2" o 
1" 

CAR DNERS TiTAIÑS ISOLATION 
TRANSFORMERS 

pri 2 20 -2 30- 2 40.2 50v Sec 2420 3 EVA 
open type C.3rminal block con.iec an s. 
E29.50, carr E3 00. 

H.T. TRANSFORMERS 
Potted types No 1 Pn 110.220 -240v Sec 
408-200 -0.200408v. High taps 165M /A 
low ups 500M /A, E5.50, can Cl. No. 2 Pri 
115-220-250v Sec 350 -0.350v 200M /A 
6 3v 6A, 5v 3A. E4.50 P P £1. No. 3 Pri 
110. 220 -240v Sec. 1185-0-1185v 
365M /A (Choke input filters). E10.00, can 
E2. Open typas No. 4 Pri. t 10- 220 -240v Set 
250v 80M /A. 15v 1.2A. 6 3v 4.5A. Table 
cop connections. E3.00, P P 75p No. 5 Pri 
240v. Sec 2300v 10M/A 6.3V 1.5A. T.7 
cony ions, E3.00, P.P. 65p. No. 6 Pri 
110-220-240v. Sec. 230v 200M /A. 6.3v 
7A, Potted type, E3.50, P P. 65p 

HOWELLS "C" 
CORE TRANSFORMERS 

Pri. 200 -220v, screen, Sec 70 -0 -70v 10 
amp. table up connections, size 7-7x7 inches. 
E15.00, carr £2 00 Pn 220 -240v, Sec. 
18 -0.18v. 12 .5 amps conservatively rated. 
Table top connections. £10.00, carr £2.00. PLEASE ADD 8 % TO ALL ORDERS INC. CAR R. I 
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Appointments 
Advertisements accepted up to 

12 noon Monday, March 1, for 

the April issue subject to space 

being available. 

1 

DISPLAYED APPOINTMENTS VACANT: £6.50 per single col. centimetre (min. 3cm). 
LINE advertisements (run on): £1 per line, minimum three lines. 
BOX NUMBERS: 45p extra. (Replies should be addressed to the Box Number in the 
advertisement, c/o Wireless World, Dorset House, Stamford Street, London SEI 9LU.) 

PHONE: Owen Bailey on 01 -261 8508 or 01 -261 8423. 
Classified Advertisement Rates are currently zero rated for the purpose of V.A.T. 

Young Electronics Engineers 
A mobile future inbroadcasting? 

We require Engineers qualified, or about to 
qualify, to H.N.C. or equivalent level and possibly 
with a few years' experience, who will learn to 
operate and maintain the advanced electronic 
equipment at our Transmitting Stations 
throughout the country bringing Independent 
Television and Radio into millions of homes. 

Our Engineers may be called upon to rectify a 

fault anywhere, anytime and in all weathers. It's a 

job that requires flexibility about when and where 
you work ; you'll need a driving licence and you 
must be prepared to undertake a demanding 
training course. 

Paid While You Train 
IBA's special eighteen month training course, 
which combines theoretical study with practical 
'on station training' will give you a comprehensive 
knowledge of operations and maintenance 
techniques, plus an additional recognised 
qualification, and you will be paid a training salary 
of not less than £225o, more for those with 
experience. 

The Future 
On completion of your training, you will be in the 
field, full -time on a salary range of £3621- £4461. 
Further promotion to Team Leader and beyond 
is up to you. 

Write or telephone for full details and an application 
form quoting ref. WW/1234 to : The Personnel 
Officer, Independent Broadcasting Authority, 
Crawley Court, Nr. Winchester, Hants. Tel : 

Winchester 822327. 

[IBA 
1 INDEPENDENT 

BROADCASTING 
1CTHORITY 

TECHNICAL 
SALES 

MANAGER 
wanted for export and UK sales of electronic 
components, specialising in industrial and 
receiving valves and semi -conductors. Must 
be able to show successful recent sales record 
and active connections in the electronics 
industry. Preferred age 35/45. Location 
London W.2. Salary, car allowance to be 
arranged. Full curriculum vitae to Managing 
Director, Box No. 5183. 

IPC MAGAZINES LTD. 
require two 

TECHNICAL EDITORS 
PRACTICAL WIRELESS magazine invites applicants from Radio, Audio and Electronic 'Engineers, 

preferably with writing experience to fill the post of Technical Editor. Applicants must have a working 

knowledge of electronics and communications techniques and a logical approach to circuit analysis to 

assess technical material for publication. 

TELEVISION Magazine is looking for a person with sound knowledge of receiver techniques. modern 

construction methods including colour. This vacancy is ideally suited for Television or Electronic 

Engineers, preferably with writing experience. 

Applicants should write giving full details stating vacancy, salary, career and personal particulars to'. 

L Howes, IPC Magazines, Fleatway House, Farringdon Street, London EC4 4AD 
151 23) 
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Radio Officers -now you can 
enjoy the comforts of home. 

Working for the Post Office Maritime Services really 
makes sense. You still do the work that interests you, 
but with all the advantages of a shore -based job: more 
time to enjoy home life, job security and good money. 
To qualify, you need a United I {ingdom Maritime 
Radiocommunication Operator's General Certificate 
or First Class Certificate of competence in 
Radiotelegraphy, or an equivalent certificate issued 
by a Commonwealth Administration or the Irish 
Republic. 

Starting salaries, at 25 or over, are £2905 rising 
to £3704 after three years service. Between 19 and 
24, the starting salary varies from £2234 to £2627 

according to age. You'll also receive an allowance for 
shift duties which at the maximum of the scale 
averages £900 a year and there are opportunities to 
earn overtime. There's a good pension scheme, sick 
pay benefits and prospects of promotion to senior 
management. 

Right now we have vacancies at some of our 
coastal radio stations, so if you're 19 or over, write to: 
ETE Maritime Radio Services Division (R/B/i), 
ET 17.1.1.2., Room 643, Union House, St. Martins -le- 
Grand, London EC1A lAR. 

Post Office TelecoommlU.IInicatiooIBS 
93 

Service 
Engineer 
(Electro- mechanical) 

We manufacture, develop, design and 
service a wide range of X -ray appliances. 

We are seeking a Service Engineer to cover 
the London Teaching Hospital area. 

Duties involvé a wide variety of activities 
covering the installation, service and 
maintenance of our X -ray equipment. 

Applicants should be educated to ONC level 
but candidates with previous experience in 
closed circuit television, logic circuitry, 
and /or electronics will be given preference. 

A good salary will be offered to the 
successful applicant and a Company car will 
be provided as soon as an acceptable stage 
of proficiency has been reached. 

Please write or phone for application form to: 

Mrs. P. M. Oldridge 
Personnel Officer 
GEC Medical 
Equipment Limited 
East Lane 
North Wembley 
Middlesex 

Telephone: 01 -904 
1288 ext. 113 

Sae 
Medical 

SERVICE 
ENGINEER 

required by Importer of Electronic Equipment 
located in Hampton, Middx.. to repair and maintain 
a range of test equipment measuring instruments 
and laser equipment. 

Phone: Robin Bancroft, 01 -979 0123 
(5200) 

CRANLEIGH SCHOOL 
(H.M.C. Independent) 

Required 

HEAD OF 

ELECTRONICS 
The Department conducts a vigorous pro- 
gramme of practical work and courses in 
theory for boys aged 13 -18. The Head of 
Electronics also does some teaching of 
Physics up to 0 Level (Nuffield syllabus). 

The position gives scope for independence 
and ideas. The successful applicant will 
preferably have a degree in Physics, Elec- 
tronics or Engineering, and some industrial 
experience. Age about 25 -40. Salary accord- 
ing to experience and qualifications. Other 
benefits: Help with housing, school holidays, 
eligibility for the D.o.Ed. & Sc. Pension 
Scheme. 

Applications, with full curriculum vitae, in 
confidence to: Headmaster, Cranleigh 
School, Surrey, by 29th February . 

(5137) 
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mi 
Careers in 
Professional Electronics 

Wireless World. March 1976 

Your experience could open the door to a range of interesting and rewarding opportunities in 
the Design, Production or Service departments of a Company whose products compliment the 
most advanced modern electronic techniques. 

For more information apply in confidence to :- John Prodger, 

MARCONI INSTRUMENTS LIMITED 
Longacres, St. Albans, Herts. Tel : St. Albans 59292 
A GEC -Marconi Electronics Company 

Microwave 
Engineering 
Satellite Ground Stations, 
Radio Relay and Tropospheric 
Scatter Systems all need 
sophisticated equipment, 
developed at Marconi 
Communication Systems in 
Chelmsford. 
We believe that our recent 
successful orders in the 
communications field reflect 
the professional approach 
adopted by our engineering 
staff and the total involvement 
of project teams at all stages, 
from conception to final 
production specifications. It 
also creates our need for 
more engineers who wish to 
work in this changing and 
challenging technical 
environment. 

If you have experience of R.F. 
circuits or systems design, 
experience in microwave 
communication and are 
interested in our company, 
please telephone Huw Jones 
on Chelmsford 53221, 
extension 251, he will be 
pleased to supply further 
information about these 
appointments. Alternatively, 
you can write to him at: 
Marconi Communication 
Systems Limited, 
Marconi House, New Street, 
Chelmsford, Essex, CM1 1PL. 

(5124) 

:s tons 
Ç mr1nlu ication 

A GEC-Marconi 
Electronics Company 

APPOINTMENTS LTD 

Recession? 
Don't you believe it! 

We have more jobs for good Electronic Design 
Development and Test Engineers than ever 
before. All areas UK, all applications Salaries to 
£5.000- (6 t e2, 

34 Percy Street, London, W.1 
01 -636 9659 (day) or 

550 0836 (ev t -) 

TEST 
ENGINEERS 

S. LONDON 
UP TO £2,800 p.a. 

Dolby Laboratories is a young, go- 
ahead company with a world -wide 
reputation for their audio noise reduc- 
tion system. 

Test Engineers with a good under- 
standing of basic circuits are required to 
test and trouble shoot professional 
audio P.C.B.s and equipment. This is 
interesting and well paid work. We give 
over four weeks' holiday per annum. 

Write or phone: 
Mr. C. Keys 

- Dolby Laboratories Inc. 
346 Clapham Road 

London, S.W -9 
Tel. 01 -720 1 1 1 1 
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Due to a rapid expansion 
in the South African market 

we have vacancies for technicians 
in Johannesburg to service and repair 

our VCR machines. 
Candidates should have been trained on 

VCR machines (N1500 Et 1501), have a minimum 
of 3 years experience and should be presently 

employed in the video field. 
We offer a generous salary, medical aid, pension scheme 

with life assurance provisions, a guaranteed annual bonus 
of one month's salary and other fringe benefits. 

On arrival in South Africa the company pays one month's- 
salary as a settling in allowance and free accommodation 

for two weeks in a good hotel. 

Initially, please contact Personnel Officer. 
lain Penfold, 
S.A. Philips, 

P.O. Box 7703, Johannesburg, South Africa. 
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TEST AND LIAISON 
ENGINEERS 

Ferranti in Edinburgh have a number of Ministry of Defence contracts involving the 
design and development of advanced avionic equipment for military aircraft in an 
international market. 

We have vacancies for test and liaison engineers who will probably be qualified to 
HN D level in electronic engineering with some years' experience in design, test or 
support of modern avionic equipment. A knowledge of digital and analogue techniques 
is essential. 

Close liaison with design /development teams currently engaged on inertial 
navigation and display systems will be necessary and the work will entail factory 
acceptance testing, fault diagnosis and system commissioning on a variety of 
sophisticated equipment. 

There will be opportunities for some of these engineers after a period of in -house 
training to be selected for technical liaison duties at locations in the U.K., Europe, Middle 
and Far East. 

The Company offers an attractive employment package which includes 22 days 
holiday and membership of a life assurance and pension scheme. Incoming personnel 
will qualify for housing under the Scottish Special Housing Association scheme and 
realistic assistance will be given with relocation expenses where applicable. 

Apply in writing giving details of age, experience and qualifications to: 
THE STAFF APPOINTMENTS OFFICER 
FERRANTI LIMITED 
FERRY ROAD 
EDINBURGH EH52XS 

MARCONI 
ELLIOTT 
AVIONICS 
A GEC-Marcon Electronics Company 

(512.3, 

FERRANTI 

With the increasing sophistication of today's 
aircraft, the rple of the Service and Test Engineer on the 
ground is of the utmost importance if the electronic 
systems and equipment are to be kept at a high level of 
éfficiency. 

We are engaged in an expanding programme of 
work covering the provision of spares and the repair, 
maintenance and overhaul of airborne electronic 
equipment, and we need Engineers to service and test 
a variety of British and American equipment, both 
in the aircraft and in the workshop. 

The work calls for a sound knowledge of radio and 
electronics theory, preferably coupled with a recognised 
qualification and at least two years' experience in 
servicing or maintaining complex electronics equipment, 
including complete fault diagnosis using sophisticated 
test gear. Training will be given to suitable less 
experienced engineers. 

The Company offers excellent salaries together with 
all the benefits of working for a highly progressive 
company within a major electronics group. The Unit 
provides first -class working conditions and is 
conveniently located in pleasant surroundings with close 
easy access to the Ml. 

Write with details of experience to Mrs. L. J. Elborn, 
Marconi -Elliott Avionic Systems Limited, 22 -26 Dalston 
Gardens, Stanmore, Middlesex HA7 1BZ. 
Tel : 01 -204 3322. 

kkifo,`.ë'9 

WI* 
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ELECTROSONIC 
S E LONDON 

INSTALLATION 
ENGINEERS 

The hire department requires an engineer to set up 
equipment in the factory and install and operate on 
site. The equipment is principally for exhibition 
and audio presentation and includes lighting and 
audio systems. 

Essential requirements are attention to detail with 
a mature and a presentable manner. The job will 
appeal to young engineers with an interest in 
electronics and travel. A clean driving licence is 

desirable. Salary according to age and previous 
experience in the range £2000 -£2600 + 
overtime and allowances. 

Applications should be made by telephone or in 
writing to: Mr. R. D. Naisbitt, Personnel Director, 
Electrosonic Ltd., 815 Woolwich Road, London, 
SE7. Tel: 01 -855 1 101 . 

(51 //1 

DOLBY SYSTEM 

APPLICATIONS ENGINEER 

A 

Dolby Laboratories 'manufacture and market professional noise 
reduction equipment which is widely used by major recording 
companies, recording studios and broadcasting authorities 
throughout the world. The Company has enjoyed successful 
growth from incorporation in 1968, and recent promotion leads 
to the present vacancy. 

Reporting to and working closely with the International Sales 
Manager the person appointed will he involved in all technical 
aspects of sales, e.g. field servicing, providing technical informa- 
tion to overseas. distributors and directly to customers, giving 
demonstrations and training courses, and visiting recording 
studios and broadcasting organisations, both in the UK and 

abroad. 

The successful applicant will be an electronics engineer who 
enjoys dealing with people and problems. Aged between 25 and 

35 he or she will probably have a degree and may well have 
experience of recording studio or broadcasting practice. European 
languages would be useful but are not essential. 

Salary is expected to be around £4,000 but the right person may 
justify more. 

Write with brief details, or telephone: 

ELMAR STETTER, International Sales Manager 
Dolby Laboratories Inc., 346 Clapham Road, London SW9 9AP 

Tel : 01 -720 1111 

(5180) 
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Looking 

for 
a 

new 

job? 

Perhaps we can help! 

We have regular contact 
with hundreds of electronics and 

electrical companies needing 
qualified electronics engineers 
and technicians and TV service 

engineers. 
We can, therefore, help you to 

find an interesting and well paid 
job. All you need to do is to 

return the coupon below or give 
us a ring. Our service is 

confidential and costs you 
nothing. 

TJB Technical Services Bureau, 
3A South Bar, 

Banbury, Oxfordshire. 
Banbury (0295) 53529 

Technical Services Bureau 
is a division of Technical & 
Executive Personnel Ltd and 

is solely concerned with job 
placement in the Electronics 
and Electrical Industries 

Please note that this service is available only for 
engineers who are (or will be) available in the U.K. for 
interview. 

Please send me an "Application for Registration" form 
NAME 
ADDRESS 

(90) 
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TEST GEAR 
ENGINEERS 

Rediffusion, a major British company in television manufacture, 
is developing a new, state of the art receiver at its Chessington 
laboratories. To support this project we require additional Test 
Equipment Design and Development Engineers at senior and inter- 
mediate levels to help produce our sophisticated production test 
equipment. Rediffusion test equipment leads the industry and uses 
both analogue and digital techniques along with an up- to-date 
approach to jigging. 

Applications are invited from well qualified and experienced 
test equipment engineers, who will be offered the opportunity to 
join a young and energetic team. Our work is usually demanding, 
often under pressure but always stimulating, using new ideas to 

speed production testing whilst reducing the demands on our test 
operators. 

Salaries, which will depend on experience, are excellent and 
assistance with relocation will be given where appropriate. Some 
travelling to our production factories in Co. Durham will be 
necessary from time to time to assist in the installation and comm- 
issioning of new equipment since our design engineers are expected 
to be responsible for all aspects of their project. 

If you are a high calibre engineer and wish to have your ability 
recognised and rewarded, come and join us. 

Write or 'phone to: 

A. J. Litteck, 
Test Equipment Group Leader, 
Rediffusion Consumer Electronics Ltd., 
Fullers Way South, 
Chessington, Surrey. 
Phone 01- 397 -5411 

REDIFFUSION 
(51 64) 

Systems 
Engineers 

Complex Systems 
The company is Crosfield Electronics, a 

leader in the field of sophisticated 
electronics equipment for the printing 
industry. They need engineers to work 
on final testing of systems involving 
analogue, digital electronics and a 

degree of optical and photographic 
functions. 

The right people will be aged 20 to 32 
and either up to HNC standard with 
three to five years' relevant experience 
or with a suitable service background. 
Knowledge and experience of computer 

CROS FIELD 
ELECTRONICS 

North London 
software and hardware would obviously 
be an important advantage. 

A starting salary depending on age and 
experience will be attractive and 
benefits are all those expected of a 

company that is a member of the De La 

Rue Group. 

Please write with brief career details 
to: Miss L. Goers, Crosfield 
Electronics Limited, 766 Holloway 
Road, London, N19. 

(5139) 
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UNIVERSITY OF EDINBURGH 

SENIOR 
TECHNICIAN 

required by 

AUDIO -VISUAL SERVICES 

Duties include the operation and maintenance of a 

C.C.T.V. studio including telecine and helical scan 
video tape recording and editing facilities, provision 
of video and audio recording /replay facilities 
outwith studio and maintenance of university 
departments' video and audio equipment. 

Applicants must be qualified and have worked for a 

minimum of 5 years in a C. C.T.V. or broadcast 
studio complex and have a sound knowledge of 
electronics with diagnosing and repairing exper- 
ience. The post is one of responsibility and requires 
drive, initiative and tact in dealing with technicians 
in the unit and academics using the facilities. 

Salary on scale £3666-E4122 p.a. Annual holidays 
4 working weeks and 4 days, plus public holidays. 
The names and addresses of two referees will be 
required. 

Applications, quoting post reference No. A161, 
should be addressed to the Personnel Officer, 
University of Edinburgh, 63 South Bridge, 
Edinburgh EH 1 1 LS. Telephone. 031 -667 101 1 , 

ext. 4446. 
(51 72) 

CHELSEA COLLEGE 
University of London 

ELECTRONICS 
TECHNICIAN 

GRADE 5 
required for a new SRC research 
contract to work on a wide band 
tuning range microwave solid state 
oscillator. A high level of skill in 
electronic design and construction 
and experience in microwave tech- 
niques is essential. The appoint- 
ment is for two years. Salary in the 
range £3161-13617 inclusive. Ap- 
plication forms and further informa- 
tion from Mr. M. E. Cane (5ER), 
Department of Electronics, Chelsea 
College, Pulton Place, London SW6 
5PR. 

i51 731 

UNIVERSITY OF ABERDEEN 

ELECTRONICS 
TECHNICIAN 

required for the Department of Medical Physics for 
work in developing and servicing electronic 
instruments used in Aberdeen Hospitals. The 
successful candidate will work as a member of a 

team of graduates and technicians in a hospital 
environment and will have an opportunity of 
experience in the application of electronics to 
medicine. Applicants should hold an ONC (or 
equivalent qualification) and have about 4 -5 years' 
experience. Salary on scale £2325 -£2655 with 
appropriate placing. 

Applications giving details of age, qualifications 
and experience should reach the Secretary, 
University Office, Regent Welk, Aberdeen, 
AB9 1FX, by 1st March and quote Ref. No. 
12/76 

(5125) 
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The Fblytechnic 
of North London 

Department of Chemistry 
Applications are invited for the 
following appointment: 

Laboratory 
Technician 
(Grade 4) 
Required immediately in the spectroscopy 
laboratories of the Department. The main 
duties will involve the maintenance and 
development of electronic instrumentation. 
Applicants should have practical experience in 
electronics but specific knowledge of 
spectroscopic instruments is not essential. 
Normally candidates should hold C & G /1ST 
Ordinary Certificate, ONC or C & G Part 2 (or 
equivalent) in Electronics subjects, and have 
seven years' experience. 

Salary scale: £2559 -£2940 plus £411 London 
Allowance. 

Apply for further details and application form 
to the Head of the Department of Chemistry, 
The Polytechnic of North London, Holloway 
Road, London N7 8DB. 

(5132) 

Opportunities in the 
ELECTRONICS 

FIELD 
People 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 (94) 

UNIVERSITY OF LIVERPOOL 
DEPARTMENT OF INORGANIC, 
PHYSICAL AND INDUSTRIAL 

CHEMISTRY 

ELECTRONICS 
TECHNICIAN 

Required to assist with construction develop- 
ment and maintenance of electronic equip- 
ment for teaching and research purposes. 
Candidates must possess ONC, HNC or an 
appropriate equivalent qualification and have 
several years' experience. Salary within a 
range up to E3,207 per annum. Application 
forms may be obtained from the Registrar, 
The University, P.O. Box 147, Liverpool, L69 
3BX. Quote ref. RV /679 /WW. 

(5199) 

RCS ELECTRONICS have the following vacan- 
cies: Electronic Engineer with general elec- 

Ironic experience for work on 74 Series Logic 
R.F. and Digital Circuits. Design & Develop- 
ment Engineer with wide experience in R.F. 
and Digital Equipment. Apply: R.C.S. Elec- 
tronics, National Works. Bath Road, Hounslow. 
Middx. Phone: 01 -572 0933. I 5140 
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COMPUTER SERVICE 
ENGINEERS 

Sintrom Electronics, leading suppliers of minicomputer systems and peripherals, are 
continuing to expand and require several engineers to service their high technology 
products. 
The work is varied and will provide adequate opportunities for promotion and career 
development within the company. 

Field Service Engineers 
To install, commission, and provide after sales service on a broad range of 
products. The job involves travel around Southern England with occasional visits to 
Europe to assist our local Agents. The work is both interesting and challenging and 
will provide an excellent foundation for progress into Sales or Design. 
The rewards are substantial and include a company car and other fringe benefits. 

Junior Engineer 
We have a vacancy for a young engineer to perform in -house repairs on equipment. 
This is an ideal opportunity to learn about computer equipment and electronics in 
general and will provide for progression into Field Service with its additional 
benefits. Some knowledge of fundamental electronics is required but training will 
be given in all relevant fields. This is a vacancy which could provide a solid career 
for the right applicant. 

For further details of these vacancies write or telephone: 

aSINTROM 'ELECTRONICS IIMITEO_ 

Colin Richards - 
Service Manager 
2 Arkwright Road 
Reading, Berks. 
RG2 OLS 

Tel. Reading (0734) 85464 
5175) 

DISTRICT WORKS DEPARTMENT 
Electronic and Bio- Medical Engineering Section 

TECHNICIAN 
A Technician is required for the above Department, to be 
responsible for the maintenance of medical, mechanical 
and electronic apparatus used by the Hospital. The 
technician will carry out a continuous servicing and 
overhauling programme to ensure that the equipment in 
their charge will run at the peak of its available efficiency at 
all times. 
Salary Dependent on qualifications and experience. 
Application Form and Job Description to be obtained from 
District Works Officer, Dudley Road Hospital, Dudley Road, 
Birmingham B18 7QH. 
Complete Application Forms to be returned as soon as 
possible. 
Please quote Ref. 12511 /WW. 

West 
Birmingham 
Health District 

(5) 94) 

BIRMINGHAM AREA HEALTH AUTHORITY(TEACHING) 
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SIEMENS 

142 

Siemens is one of the world's biggest international 
electrical and electronics organisations. 

Behind us, 10 years of consistent growth in 
Britain. 

Ahead of us, a vigorous programme for continued 
expansion. 

That's why we now require an 

Electronics Service Engineer 
This work involves the servic- 

ing of Siemens closed circuit TV- 
used in hospital installations for 
X -ray exarftination. 

Despite the medical application 
of the equipment, someone with 
around 3 years experience of 
basic TV maintenance (and 
preferably a CEtG or R.T.E.B. 
Final) would have sufficient 
qualifications -as full training will 
be given in specialist areas of the 
job. 

Offering a competitive salary, 
this position is based at our 
West -End headquarters. 

A company car will be provided 
for travel around London and the 

CROWN AGUO 

Home Counties. 
Add four weeks holiday, a 

generous benefits package 
(including non -contributory 
retirement, widow's and children's 
pension schemes), and it's easy ' 

to see why Siemens' growth in 
quality staff is keeping pace with 
its expansion in commercial 
success. 

Isn't that the kind of team you 
ought to join? 

Write to: Miss C. M. Lewis, 
Siemens Limited, Medical Group, 
15 -18 Clipstone St., London 
W 1 P SAE. Tel: 01 -580 2464 
Siemens. 
Bringing Technology to Life. 

Crown Agents 
TELECOMS PROJECT STAFF 

As consulting engineers we are compiling a register of former members of the 
BPO or overseas telecommunication administrations with suitable qualifications 
who would be willing to undertake assignments either in the UK or overseas on 
contract terms for short periods of from 3 to 24 months in connection with 
telecommunication projects; including traffic studies and forecasts, development 
planning feasibility studies, external line plant planning, radio route surveys, 
exchange engineering, project management, installation and commissioning. 

Interested applicants should write to Crown Agents, Appointments Division, 4 

Millbank, London SW 1 P quoting reference M5 / 510 /12 / WF, and giving brief 
details of qualifications and experience. 

Natural Environment Research Council 
BRITISH ANTARCTIC SURVEY 

WIRELESS OPERATOR 
MECHANICS 

required for expedition to spend 
approximately 30 months in Antarctica. 
Applicants must be single and aged 
22 -30. They should have experience of 
maintaining and operating SSB 
transmitters and receivers. Teleprinter 
experience desirable. 
Salary from £2,060 per annum 
depending on qualifications and 
experience. Low income tax, polar 

clothing and messing free. 
For further details and an application 
forni, please write stating full 
qualifications and experience to 

Establishment Officer, British Antarctic 
Survey, 2 All Saints Passage, 
CAMBRIDGE CB2 3LS. Tel Cambridge 
(0223) 61 188. Please quote ref. BAS 
12. 

(51921 
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UNIVERSITY OF ST. ANDREWS 
Department of Psychology 

Technician Grade 5 
(Electronics) 

Applications are invited for the above post in the Electronics 
Workshop of the Psychology Department. Applicants should 
have a good electronics background together with practical 
expeuence in the development and construction of digital 
equipment and the design of computer interfaces. 

The person appointed will work together with other 
mem oars of the technical staff on the development of on -line 
expel, mental facilities using the Departments Data General 
computers. Experience with small" general purpose digital 
computers and a knowledge of programming languages is 

desirable. The dunes will also involve the use and 
maintenance of other electronic equipment in the 
Department. 
Salary scale (2751 -!3207. Applications, with full details of 
career to date. and the names of two refereed, should be 
sent to the Establishments Officer of the University, College 
Gate, St. Andrews, Fife, by 22nd March, 1976. 

(51911 

PROGRESSIVE COMPANY 
seeks services of 

YOUNG ENGINEER 
with experience of VHF Marine and land 
mobile equipment. Suit keen amateur 
ham. Driving experience an advantage, 
good salary and expenses by negotia- 
tion. 
Frank Cody Electronics Ltd., 40 
Sunbury Cross Centre, Sunbury -on- 
Thames, Middx. Tel. Sunbury -on- 
Thames 88705. ,51581 

KELLY COLLEGE, TAVISTOCK, DEVON. (HMC, 
275 boys 13-18, 28 VIth Form girls, country 
town 15 miles from Plymouth). Graduate re- 
quired September, 1978, to teach Physics to 
A Level. Wireless station, electronics club. 
Rugger /hockey player especially welcome. Own 
sailing, canoeing, fishing. Bachelor accommo- 
dation. Apply to the Headmaster with cur- 
riculum vitae, naming two referees. (5179) 

RADIO -TELEPHONE Service Engineer Wanted 
for workshops in S. London must be reliable 
and experienced. Salary neg. 880 1010. (5141) 

SITUATIONS WANTED 

EX SENIOR DIRECTOR for Electronics Com- 
ponents Distributor in late fifties seeks manage- 
ment position in London or South East after 
premature retirement. If you are interested 
in vigorous healthy man with 10 years' ex- 
perience in running a company with signifi- 
cant success, please contact BBox No. 5185, 

SWEDISH ELECTRICAL ENGINEER, 33, spec. 
Mobile Radio VHF UHF, English, Swedish, Ger- 
man seeks inter- empi., pref. Canada. Please 
reply Box No. (5121) 

ARTICLES FOR SALE 

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 

PENZANCE ,O73EI) 4472. 
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ARTICLES FOR SALE 

NO WIRING NEEDED 

WIRELESS INTERCOM 
All prices incl. VAT 

Each unit plugs into the mains & 
transmits down the mains cable 
(up to '4 -mile of wiring is 
possible) E12 below the 
recommended price et ONLY 

£19.20 
+ 75p P &P 

ULTRASONIC REMOTE 
CONTROL SWITCH 
£14 below recommended price 

By pointing the transmitter at 
the receiver, mains appliances r 
(TV's, radios, lights, etc.) can be 
switched on /off. 600 watt max. 
Range up to 4011, 

ONLY £14.95 + 65p P &P 

240V MAINS AC /DC 
CONVERTOR 
SIX VOLTAGE model 

Switchable 3, 41/2, 6, 71/2. 9 & 
12 volts DC at 500 mA. Metal 
case. pilot light and on /off 
switch. Output to std battery 
cutout plug. Unique 4 -way 
muhiplug to suit almost all 
radios /cassettes /calculators, 
50p extra. 

ONLY £4.95 + 45p P &P 

CAR SOLDERING IRON 
1 2 volt. 30 watt. complete with 
lead and lighter plug. 

Spares available. ONLY £1.25 + 30p P &P 

240v mains 40 watt iron £1 -l6 + 30p P &P 

C.3025 TRANSISTOR CHECKER 
-miniature, neat, compact 
checker for germanium and 
silicon transistors - PNP /NPN 
flick switch selection rotary 
settings for B & Iceo factors. 
Panel meter. 9v internal battery Quick check socket. Metal 
case List price E9.55 - our price £3.96 plus 35p P &P. 

J EC (Dept. WW), Box 90, Crawley, SUSSEX, 
RH11 7UF 

CRYSTALS 
Fast delivery of prototype and production quantities to your 
specification. EG- 
100 KW 0.005 °. HC13 4 £2.50 each: E1.900 per 1.000 

I Mitt 0.005'. IIC6 /11 £2.58 each. E1,600 per 1.000 
2.097152 MHz 0.0025'. HC6 /U £3.05 each. E1.550 per 1.000 
3.2768 MHz 90025', liC6 /U E2.70 each: £1,500 per 1.000 
10 MHz 0.002'. HCIB /Ill E2.00 each E1.100 per 1.000 

Also. Statek L.F. crystals in T05 package. many stock frequencies in the 
range 10.240 KHz. e.g.. 10. 121. 16.384. 32.768 & 100 KHz. prices from 
E2.55 each EI.400 per 1.000. 
Please send for further details. 
INTERFACE QUARTZ DEVICES LTD.. 29 Markel Street. 
Crewkerne. Soinerset. Telephone: (046031) 2578 Telex: 
46283. 

VACUUM is our speciality, new and second - 
land rotary pumps, diffusion outfits, accessor- ies 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 RECEIVERS. BCD TIME - 
OF -DAY OUTPUT. High performance, phase 
locked loop radio receiver. 51/ operation with 
LED indication. Kit complete £9.50; assembled 
and tested unit £11.12 (prices include postage 
and V,A.T.) Also available low power receiver 
with signal and audio outputs. Send for 
details Toolex. Sherborne (4359) Dorset. (21 

TIDY PACK with 6 different sizes of heat shrink sleeving each 1M in length 100 self - locking cable ties and a roll of black PVC 
tape. All for only E2 inc. VAT & PP. B.D.O. 
Products Ltd Retail Division, 13A Heath Road. 
St Albans, Herts. (5090 

WE INVITE ENQUIRIES from anywhere in the 
World, We have in stock several million carbon 
resistors }th, d. and 1 watt. } million wire 
wound resistors S and 10 watt - 1 million 
capacitors - 1 million electrolytic condsensers - } million transistors and diodes thousands 
of potentiometers, and hosts of other compon- 
ents. Write, phone or call at our warehouse - 
Broadtields & Mayco Disposals Ltd,. 21 Lodge 
Lane. N. Finchley London, N.12. 01-445 0749, 
445 2713. (5097) 
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Demonstration/ 
Service Engineer 
T.V. Broadcast Equipment 
This is an interesting opportunity within the Planning and Installation 
Department of Pye TVT in Cambridge. As a major manufacturer of TV 
broadcast equipment, we can provide excellent scope to a capable 
engineer with an outgoing personality who can combine technical 
expertise with organising ability. 

Main duties will include maintaining and controlling TV broadcasting 
studio equipment; demonstrating it to customers either in our own 
demonstration studio or elsewhere and assisting in after sales follow -up 
activities both in the UK and overseas. 

A good standard of general education is required together with 
technical qualifications appropriate to TV broadcasting, e.g. HNC or 
City & Guilds. Previous experience of colour TV studio systems, 
preferably with a broadcasting organisation, is essential and applicants 
must be capable of carrying out and demonstrating performance tests. 

Write with details of experience and qualifications to Mrs. J. A. 
Macnab. Personnel Manager, Pye TVT Limited, Coldhams Lane, 
Cambridge CB1 3JU. 

(5 1 26) 

PyeTVT Limited 
PO Box 41 Coldhams f.ane 
Cambridge England CB1 3JU 
Tell : Cambridge (0223) 45115 
Telex : 81 103 

PI 

PI 

PI 

PI 

PIN 

PI 

PR 

i 
plo 

mne>dl.MdCnbaprf [ [ [ [ [ [ [ [ [ [ [ [ 
Are You Interested In 

Radio or Television 

and do you have some knowledge or 
practical experience in these fields 

then the Metropolitan Police may have 
a job for you as a Radio Technician 

we offer 
Good pay 
Excellent prospects 
Secure employment 
4 weeks holiday 
Day release 

Phone our Engineer Mr. H. G. Fielding on 01 -653 0881, during office 
hours, to arrange an informal interview, or write to Metropolitan Police, 
Telecommunications Dept., Room 1627, New Scotland Yard, 
Victoria Street, London SW1 H OBG. 
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THE BRITISH COUNCIL 
KING FAISAL UNIVERSITY, DAMMAM, SAUDI ARABIA 

ENGINEER 
For TV Studios and Equipment 

An Assistant Project Engineer is required for August 1976, possibly 
earlier, for the maintenance of TV Studios, Video and Language 
Laboratory equipment, for a Language Service Centre. 

Applicants, men only, with suitable qualifications and /or experience. 

Salary: £4969 -£5524 p.a. 

Benefits: Allowances of £750 -E1500 according to marital status. Free 
furnished accommodation; travel costs; outfit and baggage allowances; 
passage -paid annual home leave. 

One -year contract, probably renewable. 

Further particulars and forms of application obtainable from Overseas 
Educational Appointments Department, The British Council, 65 Davies 
Street, London W1Y 2AA. Please quote reference 75 AU 107-116. 

(51 57) 

TRANSFORMER 
DEVELOPMENT 

ENGINEER 
REQUIRED: 

Must have a sound knowledge of wound component design and 
associated circuitry. Experience in TV wound components preferred. 
This person must be able to work with a minimum of supervision. 
Position entails direct liaison with customers. 
Attractive salary will be offered to the successful applicant. 
Please write giving details of experience and qualifications to. 

Managing Director 
ST. IVES WINDINGS LIMITED 

4 Edison Road, Industrial Estate, St. Ives 
Huntingdon, Cambs. PE17 4LT 

{5155) 

product engineer 
Grampian, a member of the Telephone Rentals group, manufacture a wide 
range of audio and telephone equipment. We have a vacancy for a 
Product Engineer to work in conjunction with Development and 
Production Departments to ensure the satisfactory introduction into 
production of new items of equipment, and to provide technical support 
for equipment already in production. We are seeking somebody with 
previous Product Engineering experience within the Electronics Industry, 
having suitable technical knowledge and qualifications to enable them to 
appreciate the production implications of circuit design and equipment 
practice. In return we offer a competitive salary and generous Pension and 
Life Assurance schemes. 

For application form or further details please contact Mr. G. N. Turner 
GRAMPIAN REPRODUCERS LIMITED 
The Hanworth Trading Estate, Feltham 
Middlesex TW 1 3 6EJ, 01 -894 9141 [jjrampíanj 

(5195) 

Wireless World, March 1976 

ARTICLES FOR SALE 

MARX -LUDER 
STACKABLE EPICYCLIC GEARED 

ELECTRIC MOTORS 
A range of high eft5,.1enuy reversible 
D C. motors are now offered 
complete with stackable 
epicyclic gears 
giving all the, 
gear rá1,05 

3. 4, 
6, 6, 12, 

15,18,20,24, 
30,60,72,90, 

4s 120, 360 by combining 
them as shown. Extra gear sets 

extend the range to fit most requirements. 
Four sizes of motor each with pile gears 
and 6v windings are available as under 

EM136P 13 watts: 5000rpm: size24 x 24x /4mm f 
Max. gearbox torque 2kg.cm 6.55 

EM136Pr1 Spare gear set with 3.4.5.6 ratios 1.95 
EM 141 P8 watts: 5000rpm: size 35 x 35.x 109mm 

Max. gearbox torque 5kg.cm '7 40 
EM141 P/1 Spare year set with 3.4.5.6 ratios .. 2.10 
EM145P2Owatts: 7000rpm size 52 x 52 x 180mm 

Max. gearbox torquel0kg.cm 9 55 
EM146P 30 watts: 4000rpm: size 52 x 52 x 200mm 

Max. gearbox torque 10kg.cm 11.80 
SPECIAL OFFER 

'Gearbox pack'. All items above 34.00 
MOTORS without gearboxes 

EM131. 0.8 wane. 20y cm. 8000rpm, 417mm 4.65 
EM136:_1 2 watts. 40g cm. 5000rpm, 621mm 4.35 
EM 139 4 2 watts. 160g cm. 500orpm. 430mm 4.15 
EM141 B watts, 320g cm, 4500rpm, 930mm 4.85 

SPECIAL OFFER 
"Motorpack ". All motors above 16.00 

Suggested applications. Laboratory equipment stirrers. 
pump drives servo systems. positioningof aerials dampers, 
doors. power for models trains boats drills cuttingwheels 
etc SAE for DATA SHEETS. All prices ors inclusive in U.K. 

MAILORDER ONLY FROM 

AID -US PRODUCTS 
Dept. WW11, 8 Hillview Road, Pinner 

HA5 4PA, Middlesex 

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 

COLOUR UHF and TV SPARES. Lists available 
on request "Wireless World" TV tuner project. 
by D. C. Read, Kits of parts available. New 
cross hatch kit, Aerial input type. No other 
connections. Battery operated, portable. Incl. 
Sync & UHF Modulator units. £11.00 P/P 45p. 
CRT Reactivator kit for colour and mono £17.48 
p/p 70p. Signal strength meter kit £18.00 p/p 
60p. 625 TV I.F. Unit suitable for Hi -Fi amp 
on tape recording f6.80 p/p 60p. Bush CTV 
25 new convergence panels + yoke and blue 
lateral f3.60 p/p 65p. New Philips single stan- 
dard convergence panels complete, incl. 16 
controls, coils, P.B. switches, leads £3.75 p/p 
65p. New colour scan coils, Mullard or Ples- 
sey, plus convergence yoke and blue lateral 
£9.20 p/p 70p. Mullard at 1023/05 convergence 
yoke £2.50 p/p 50p. Mullard or Plessey Blue 
laterals 75p p/p 25p. BRC 3000 type scan coils 
£2.00 p/p 60p, Bush CTV25 scan coils, new. 
£2.50 p/p 60p. Delay lines DL20 £3.50, DL40 
£1.50, DLIE, DL1 £1.00 p/p 35p. Lum Delay 
Lines 50p p/p 20p. EHT colour quadrupler for 
Bush /Murphy CTV25 3/174 Series £8.50 p/p 
60p. Special offer, colour tripiers: ITT TH25/ 
ITH £2.00 p/p 40p. GEC 2040 tripler £1.75 p/p 
40p. Philips G8 panels, part complete, surplus/ 
salvaged: decoder £2.50, IF. incl. 5 modules 
£2.25 T -Base f1.00 p/p 50p, CRT base 75p p/p 
20p. G.E.C. 2040 panels for spares. Decoder 
f3.50. Timebase £1.00 p/p 55p. VARICAP 
TUNERS. UHF ELC 1043, new £4.20. ELC 1043/ 
05, £5.00. VHF ELC 1042. new £5.00. Salvaged 
VHF and UHF Varicap tuners £1.50 p/p 25p. SPECIAL OFFER: RBM 6psn. Varicap control 
units £1.00 p/p 25p. UHF tuners, new, tran- sistorised, incl. slow motion drive, £3.80. 9- position and 6- position push- button transistor- 
ised, £4.20 p/p 60p. Philips, Bush, Decca inte- grated UHF /VHF transd. tuners £4.50 p/p 65p. Thorn 850 dual Standard time base panel 50p p/p 50p. Philips 626 I.F. amp incl. ccT, 50p p/p 50p. VHF turret tuners at 7650 incl. Valves for K.B. Featherlight, Philips 19TG170, GEC 
2010 ETC. £2.50. Pye miniature incremental for 110 to 830, Pam and INVICTA £1.00. New Fireball tuners, Ferguson, HMV, Marconi, £1.00 p/p all tuners 50p. Mullard 1100 Mono scan coils, new, suitable all standard Philips, Stella, Pye, Ekco Ferranti, Invicta £2.00 p/p 55p. Large selection. LOPTs, FOPTs available for most popular makes. 200 + 200 = 100 MFD 
350V Electrolytic £1.00 p/p 30p. MANOR SUP- PLIES, 172 West End Lane, London, N.W.6. Shop Premises. Callers welcome. (No. 28, 159, 59 buses or W. Hampstead -Bakerloo and Brit. Rail). Mail Order: 64 Golders Manor Drive. London NWII. Tel' 01 -794 8751. VAT. Please ADD 

85) 
TO ALL PRICES (EXCEPT KITS. 
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ARTICLES FOR SALE 

TERMS OF BUSINESS: CASH WITH ORDER 
ALL PRICES B A M B E R ELECTRONICS EXPORT ENQUIRIES WELCOME. CALLERS WELCOME 

ONLY) 
UES. -SAT. B 

(DEPT. WW), 5 STATION ROAD, LITTLEPORT, CAMBS, CB6 1QE PLEASE ADD VAT. MINIMUM ORDER £i TEL: ELY (0353) 860185 (TUESDAY- SATURDAY) 
PLEASE BICLOSE STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 15030) 

ALL 
BF 

ELOW - ADD 811 
by 

VAT 
high by 18ín. deep, to take 19ín. unit 101/2in. 
high. Very smart, deep turquoise, with silver 
aide louvres, few only, brand new. £10.00 
ems' AS ABOVE, but 23in. high, to take 19in. unit 
21ín, high, few only, £15.00 each. 
SMALL MAINS SUPPRESSORS (small 
chokes, ideal for radio. HI -FI inputs, etc.), 
approx. yvin. x 1 %in., 3 for 50p. 
PERSPEX TUNER PANELS (for FM Band 2 
tuners), marked 88 -108 MHz and Channels 
0 -70, clear numbers, rest blacked out, smart 
modem appearance, size approx. 8%2in. x 
1' /.in., 2 for 35p. 
HEAVY _RU?r _2ATSINK BLOCKS 
undrilleig base area 2i /a" x 2 ". with 6 fins, 
total height 2'/t" 50p each. 
9V RELAYS, Continental type, 2 pole change 
over 35p. 
RUBBER MAGNETS 'A" square, with 
mounting hole. 20 for 30 9 30p. 
PYE CAMBRIDGE PC BOARDS (Removed 
from ugh band AM 10) 
RF and MIXER BOARD £7.00 
10.7 mhz IF BOARD £1.50 
10.7 MHz OSCILLATOR /MIXER BOARD 
(wnh 1 t t 5S Xtap £1.25. 
455 KHz IF BOARD £2.00 
AM AUDIO BOARD EL 20 
AM SQUELCH BOARD 50 P 
6 CHANNEL LEDEX SWITCHES, 12V, 
complete with all trimmers and coils (removed 
from high band AM 10 £4,00. 
BFY51 TRANSISTORS 4 for 80p. 
115X20 TRANSISTORS 3 for 5P 0 
BC108 (metal can) 4 for 50p. 
PBC108 (plastic BC108) 5 for 
11ßY95Á TRANSISTORS, 6 for for 
BCY72 TRANSISTORS, 4 for 6 p' MINIATURE 2 PIN PLUGS Sr b SOCKETrs 
(Fit into 'is hole, pins enclosed, with covers 
for chassis mounting, or can be used for 
in-line connectors). Bargain pack of 3 plugs + 
3 sockets + covers 50p. 
PROGRAMMERS (Magnetic Devices) Con- 
tan 9 microswtiches (suitable for mains 
operation) with 9 rotating cams. all 
Individually adjustable, ideal for switching 
disco lights, displays, etc., or industriar 
machine programming. (Need slow motion 
motor to drive cams, not supplied) 9 switch 
version £1.50, or 15 switch version £2.00. 

1 

' ALL BELOW - ADD 8% VAT 
A LARGE SELECTION of Test Equipment, 
Surplus Equipment Components, etc. Bulk 
Loads for dealers. Ring for appointment. 

MAINS TRANSFORMERS 
All 240V input. voltages quoted 

approx. RMS 

(Please quote Type No. only when ordering) 
TYPE 10/2 10 -0 -10V at_ 2A, £1.50. 
TYPE 72703 40ÖV- at 10mA, 200V at 
5mA. 6.3V at 400mA, £1.25. 

ALL BELOW - ADD 8% VAT 
2 -6PF., 10MM CIRCULAR; CERAMIC 
TRIMMERS (for VHF /UHF work), 3 pin 
mounting_ 5 for 50p. 

ALL BELOW - ADD 25% VAT 
HIGH QUALITY SPEAKERS, 81Sin x 6in., 
ellwptical, tin. deep, 4ohms, inverse magnet. 
rated up to 10W. [7.50 each, or 2 for [2.75 
(Quantity discount available). 

T.V. PLUGS (metal type). 6 for 50p. 
T.V. SOCKETS (metal type). 5 for 50p. 
T.V. LINE CONNECTORS (back -to -back 
skt., 4 for Sop. 

MIXED IELECTROLYTICS, large bag 
[7.00. P AUDIO TYPE TOB TRANSISTOR'S, 
12 for 25p. 

DIN SPEAKER SKTS, 2 -pin, 4 for SOp. 
IF CANS, '/ n square. suitable for rewind, 6 
for 

DUBILIER ELECTROLYTICS. 50uF, 450V, 
2 for 60p. 
DUBILIER ELECTROLYTICS. '100uF. 
275V. 2 for 60p 
PLESSEY ELECTROLYTICS. 470uF, 63V, 
3 for 50p. 
TCC ELECTROLYTICS. 1000uF, 30V, 3 for 
g 

Op- 
PLESSEY ELECTROLYTICS. 1000uF, 
180V, 40p each (3 for £1.00). 
DUBILIER ELECTROLYTICS. 5000mfcLat_ 
35V. 50p each. 
DUBILIER ELECTROLYTICS. 5000mfd at 
50V. 80p 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. 75v each. 

MULLARD BLACK /WHITE C.R.T. 
A65-11W. Brand new. £11.00. 
T.V. LINE SOCKETS. 18p each. 5 for 75p. 
T.V. SOCKETS. Mounted on Bakelite panel. P 
6 for SOp- 
DIN 3 pin LINE SOCKETS. 15p each. 
E.H.T. V /HOLDERS BSA. (Both PHILIPS 
and PYE types available.) 20p each. 

1190 VALVEHOLDERB, for PL509, etc 
ceramic chassis mounting. 5 for 50p. 

WE NOW STOCK SPIRALUX TOOLS for 
the electronics enthusiast. Screwdrivers, nut 
spinners. BA and Metric sizes, pop rivet guns. 
etc. SAE for list. 

PLUGS AND SOCKETS 
25-WAY ISEP PLUGS AND SOCKETS, 

-40p set (1 plug + 1 skt). Plugs and sockets 
sold separately at 25p each. 
ANDREWS 44AN FREE SKTS. (N -type) for 
FH4 /50B or FHJ4 /50B cable, £1.00 each. 
BULGIN ROUND FREE SKTS. 3 pin, for 
mains input on test equipment, etc.. 25p 
each. 

0239 BACK TO BACK SOCKETS, E1.25 
each. 

- P1259 PLUGS (PTFE). Brand new. Packed 
with reducers es each, or 5 for £3.00. 
1023>i SOCKETS (PTFE). Brand new (4 
hole fixing type). 50p each, or 5 for £2.25- 
N -TYPE SKTS. (4 hole chassis mounting. 
50ohms, small coax lead type), BOp each. 
N -TYPE PLUGS 50ohm, 80p each 
GREEÑPAR (0E35012) 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. 

pin BULGIN FLAT 2 FLEX CONNECTORS. 
Non -reversible. 40p each. 

- 

T4.0 26/4 26V at 4A, 125V at 500mÁ, 
£4.00- 
TYPE 125118, approx. 125V at 30mÁ, 
68 P 
COLOUR MONITOR DECODER PANELS. 
By leading British manufacturer. Designed to 
B.B.C. standards. Units consist of chrominance 
module. PAL filter and delay module, lumin- y 
arlce module and encoded video input module. 
All units brand new and complete including 
edge connectors and service manual. £30.00. 
_Manual supplied separately, E1.00 each. 
T03 TRANSISTOR INSULATOR SETS, 
10 for 60P 
SPECIAL OFFER. Miniature 50 ohm coax, 
high quality, PTFE insulation and blue PTFE 
cover, solid silver- plated inner. and 
silver- plated braid. approx. 3mm overall 
diameter, (ideal for unit wiring of RF stages up 
to 23cms. etc.) 4 metres for 5ßp. 
ISEP RACKING, 19" wide, 15" deep to 
take 7" panels (with some PCB slides and 
sockets), brand new, £8.00 
PAL DECODER PANELS (from Phillips ( P 
Colour Monitors), type EL8618/00, new, 
complete, but untested, £20.00. 
AS ABOVE, but NTSC, £10.00. 
PF7 POCKETFONES, UHF, untested, but 
complete. less batteries, 1 TX + 1 RX, 
£32.50. 
PYE CAMBRIDGE BOOT MOUNT AM 1ßB 
sets only no control Y' Bear, 25KHz channel 
spacing, £20.00. (High or Low Band 
available. state which required.) 

MULLARD TUBULAR CERAMIC TRIM- 
MERS, 1 -18 f, 6 for 5ßp. 
(as featured in Rad. Comm. Jan. p.25). 
ICs, some coded, 14DIL type, untested, 
mixed, 20 for 25p. 

PYE RADIO -TELEPHONE 
EQUIPMENT 

Cambridge. Westminster, Motofone, Euro_ 
pa series. Send s.a.e.for full details 

WELLER STOCKIST. All irons and 'spares 
available. S.A.E. for list, 

VALVES 
QQV03 /20A (ex-equipment), £3.00. 
QQV03 /10 (ex- equipment) 75p or 2 for 

£1.20. 
2C39Á (ax. equipment), [1.00 each. 
4X250B (ex. equipment), £1.50 each. 
13E722 (ex. equipment). 2 for E1.00. 

TELEVISION RELAY 
EQUIPMENT FOR SALE 

75' self supporting lattice mast - to be 
dismantled on site. 

MAIN STATION 
RELAY EQUIPMENT 

7 stabilised line power transformers in 
weatherproof case - input 190 volt -260v 
AC output 64 volts AC 300 VA. 
18 Belling and Lee transistorised VHF 
repeaters, 4 outputs plus trunk. 
5 short line Belling and Lee VHF transistor- 
ised repeaters. 

B. J. Hay, David Owen & Co. 
126 High Street, Marlborough 

Wiltshire SN8 1 LZ 
Tel: Marlborough 2163 

(51611 

NULLARD LP1400 high 'performance stereo 
decoder modules- Limited quantity to clear, 
only £6 including p & p, Mr. Cook, 39 Barrett 
Road, London, E.17. Mail order only. 

DISCO CONSOLE consisting of two 100 watt 
DJ Power Amplifiers with EDL mixer Mk II. 
2 Garrard SP25 MKIII Turntables with Shure. 
Magnetic cartridges, housed in compact mobile 
unit. 4 speaker units; 2 containing four 12" 
50 watt Goodman speakers. 2 containing 18" 
EMI speakers, 100 watt Pluto light pro- 
jector, microphone (including stand and boom) 
Speaker leads, Bank lights. All perfect and 
ready for use. £800. 01 -805 3898. 

AUTOMATIC TYPEWRITER SALE, Itel, I.B.M. 
Golfball based paper tape typewriters. Sale 
prices during February and Marche only. 
Machines installed, from £375, kits from £250; 
also E.I.A. and other coded Flexowriters. 
These must be the lowest prices for automatic 
typewriters. Autotype, Godstone (Surrey), 3106 
and Oxford 43393. 

(5160) 

APPOINTMENTS CONT 

audio development 
engineer 

Grampian, a member of the Telephone Rentals group, manufacture a wide range of 
electronic and electro- acoustic audio and internal telephone equipment. We have a 
vacancy for a development engineer to work on all aspects of audio processing and 
amplifying systems. The person we are seeking will have experience of 
development work in this field, and will probably be a graduate, although proven 
development ability will be a more important factor. In return we offer competitive 
salary and generous Pension and Life Assurance schemes. 

For application form or further details please contact Mr. G. N. Turner 

Srampiani 
GRAMPIAN REPRODUCERS LIMITED 
The Hanworth Trading Estate, Feltham 
Middlesex TW13 6EJ, 01 -894 9141 

(5196 

f 
ENAMELLED COPPER WIRE 

S.W.G. 1 b. reel 1 /2 Ib. reel 
10 to 19 2.40 1.35 
20 to 29 2.45 1.40 
30 to 34 2.60 1.50 
354o 40 2.85 1.60 

All the above prices are inclusive of postage 
and packing in U K. 

COPPER SUPPLIES 
102 Pemwood Road, Withington, Manchester 20 

Telephone 061 445 8753 

SUPERB INSTRUMENT CASES by Bazelli, 
manufactured from heavy duty PVC faced 
steel. Hundreds of people and industrial users 
are choosing the cases they require from our 
vast range, competitive prices start at a low 
75p. Over 400 models to choose from, Prompt 
despatch. Free literature (stamp would be 
appreciated). Bazelli, Dept No 22, St Wilfrid's, 
Foundry Lane. Halton. Lancaster, LA2 6110. 

(50521 

OSCILLOSCOPE ,1O -18U, only 8 months old. 
with handbook and test leads. £50, Phone Lewes 
4248. (5138) 

Fibte optic aWIpptiet> 
MARE'S TAIL 22- era , O(H + +1,re, [10.00. Glass libres requires 

cover 
FISROFLEX SIZE 1 440 Strand Flexible Glass Light Conduit. 1.14mm. 
Active Do Black Sheath. lOm E3.00: 100m E21.00 
FISROFLEX SIZE 4 1760 strand [1.50. 
CROFFON 1610 Flexible 64 Strand Plastic Light Conduit. Active Oie. 

1 emm. O D. 3.3 mm E1.20 per M. 10m E5.00 
PLASTIC OPTICAL MONOFISRE Flexible Light Guide Dia 10. 20, 40, 60 
thou FP 10 100in E4.00. FP20 (0 5nsm) 100m E8.00; FP40 10m E4.00. 
100m E32.00. FP60 10m E8.00; 100m E66.00 
OPTIKIT 109 ter CROFON 1610 + 3m each FP20. FP40, FP60 + 

Polishing Compound ideal laboratory pack [6.50 
OPTIKIT L6 6 Convex Glass Lenses Ora 7, 14/21/26/47/ 51mm E3.00. 
(Lenses also available separately ) 

7DP IKITI 556 Five Retro-Reaectore for Optical /beam systems. Dias. 

22/36/44/83mm + 150rem Strip. E2.60. 
ULTRASONIC TRANSDUCERS SE066.40T /R Sensitive 40kH1 Ts/ Rig 

pair (Suitable for Doppler / Remete Control) E3.60 
ULTRASONIC TRANSDUCERS 86045.26T /R 25 kHz Tit/ Rs Pair. 

(Better Sensitivity Lower Bandwidth man SE05B -40) £3.60 
CIRCULAR POLARISERS Reduce glare on all types of instrument. 
RED /AMBER or NEUTRAL 50 mm sq 70p; 75 mm sq. E1.40; 150 mm aq 

E.4.80. Linear Polarisers also available 
OPTOLECTRONICS LIGHT SOURCES 5 DETECTORS 
MV54 2mm Red LED 20p. MLED500 7092 Red LED 20p. 
XC209 -Red 13mm1 20p. XC209.Y xC209.G (Amber. Green) 90p. 
MLE092 Infra Red Emitter 30p. MLS203 Photo- Thynstor E1.20. 
2N5777 High Sensitivity Photo Darlington 25V 50p. 
MRD 150 2min High Speeá Photo-Transistor 14 uSl 40V 70p 
Please add 8% VAT to prices S. A E please for short form /data 
RISE OPTIC SOPPLIESS 161Ní 6 CHIPPENHAM MEWS. LONOOM WE. (5156) 
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GREAT GROWTH 
PROSPECTS AT 

EMI Sound & Vision Equipment Limited 
Broadcast Equipment Division 

Our development programme is well under way. In '76 you'll see 
us back amongst the market leaders in a big way. Well be 
significantly extending our visiting product ranges with a new 
generation of equipment. But that's just the start. Over the next 
few years we'll be breaking into a number of new fields. 

A programme as active and aggressive as this means we're in the 
market for additional staff with sound experience of the television 
broadcasting business. At our Hayes base we're currently 
interested in 

Sales Engineers 

Development 

Engineers 

Systems Planning 

Engineers 

Project Planner 

Starting salaries are excellent and the prospects for advancement 
are very good indeed. In the first instance contact C.W.T. Mott, 
Chief Recruitment Officer, EMI Limited, 135 Blyth Road, Hayes, 
Middlesex. Telephone 01 -573 3888 Ext. 

EMI 
The international music. eiecuonres and leisure Group. 

SERVICE 

PRINTED CIRCUITS 
and HARDWARE 

Readily available supplies of Constructors' 
hardware, Aluminium sheet and sections. Printed 
circuit board, top quality for individual or published 
designs. 
Prompt service 
Send 1 5p for catalogue 

RAMAR CONSTRUCTOR 
SERVICES 

Masons Road, Stratford-on-Avon 
Warwicks. Tel. 4879 (381 

AUDIOMASTER BACKGROUND MUSIC . . ser- 
vice, sales. Tape programmes. P. J. Equip- 
ments, 3 Onslow Street, Guildford 4801. (12 

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 

TUBE POLISHING, mono, £5.63, colour £5.94. 
C.W.O. Return carriage and VAT paid. Phone: 
N.S. 300, Retube Limited, North Somercotes, 
Lough, Lincs. (27 

ARTICLES FOR SALE 

DIGITAL CLOCK COMPONENTS 
(Grcud diagrams data. etc . tree on request) 

AY-5-1224 4 digo clock £3.50. DL -704E/ 707E 0 3" LED display 70p. 
MK 50253 4/6 digit alarm £6.60. DL- 72801727E 0.5" double 
CIAO. PCB for AY- 5.1224 (two types) 96p. DL.750E / 747E 0 6" LEO 

display E1.60. 
CMOS WITH DISCOUNTS! 

(Any mix: 35+ leas 10 %, 100+ lees 25 %, exempie only below - full fist free on request) 
4000 15p; 4001 15e; 4002 14p; 4006 96p: 4007 15p; 4008 
76p; 4011 11p; 4012115p; 4013 46p; 4014 BOp1 401580p; 4016 
45p 4017 110p; 4049 46p; 4050 45p; 14501 15p; 14511 £1.26: 
14518 E1; 14528 45p; 14553 E3.60. 
CA 3130 COS /MOS Op-amp 75p. 
Terms Add 10p to weh order and 8% VAT on the total. expon add 75p 

only 
Official orders by phone or post aro welcomed. others cash with 

GREENBANK ELECTRONICS 
(dept. W4W), 94 New Cheater Road, New Ferry, 

Wirral, Merseyside L62 5AG. Tel. 051 -645 3391 
(51 39) 

(5135) 

Wireless World, March 1976 

ARTICLES FOR SALE 

Economise on Semiconductors 
All prices include VAT - by return service 

* Lower price CMOS 
* Lower price 741C 

* Low price DIL sockets 
* Low price NE555 

I+ 10+ 
723C + data 14 pin OIL 70 68 
741 C + data 8 pin OIL 23 22 

748C + data 8 pin OIL 36 34 
LM308 + data 8 pin OIL 110 99 
NE555 + dala 8 pin OIL 44 42 
CA3046 14 pin 011 84 81 

TDA1405 5V 650m5 80 76 
71161412 I2V 500mA 80 76 
TDA1415 15V 450mA 75, 72 
BC107. 108. 109. 1 D9C 11 10.5 
80182. 184 12 11.5 
812. 214 13 12.5 
HT 0.2'1/0 red + clip 19 18 

H -P LEO red 18 17 

OIL low profile sockets 8 pin 11 10 

14 pin 12 11 

16 pin 13 12 

H -P 50827740 cc digit 180 

MT242CS Transformer 150 

25+ 
64 
22 
32 
95 
40 
77 
74 
74 
70 
10 
II 
12 

17 

16 

9 

10 

I1 

TTL Mixed 

74153 

7402 

7403 

7404 
7405 

7410 

7413 

7420 

7430 

7442 

1447 

7473 
7474 

7476 

7486 

7490 

7492 

7493 
74121 

prices 
I+ 25+ 
13 12 
13 12 

13 12 

15 13 

15 13 

13 12 

28 24 
13 12 

13 12 

60 54 
85 80 
28 24 
30 26 
30 26 
28 24 
45 38 
55 50 
45 38 
33 28 

CMOS Mixed prices 
1+ 25+ 

4000 17 16 
4001 16 15 
4002 16 15 
4006 104 95 
4007 17 16 
4008 95 88 
4009 50 46 
4010 50 46 
4011 16 15 
4012 16 15 
4013 45 40 
4014 90 82 
4015 85 80 
4016 48 44 
4017 85 80 
4020 99 93 
4023 I6 15 

4024 68 62 
4025 I6 15 
4027 48 44 
4028 78 71 

4030 48 44 
4040 93 85 
4046 117 107 
4049 48 44 
4050 48 44 
4068 17 16 
4071 16 15 
4078 17 16 
4081 16 15 

4507 50 45 
4511 138 126 
4518 110 101 
4520 112 103 
4527 138 126 

BC177 21 283702 
BC179 22 2113708 

BF2448 30 293055 
BfYSI 15 111914 

B7YB8C- 

3V3-15 

005-1224 16 pin OIL clock IC + data + circuii 
Clock IC + 4 H.P 0.3" red digits 
Clock IC + 4 digits + transformer + transistors 
TBA810AS 7W Audio Amp + circuii + data 

TG940 IOW Audio Amp + circuits + data 

TA11100 radio IC + IF tiller + circuii + dala 
Carbon Film high stab. resistor. 1/4W 5'4E12 values 
10p, 100 90p. Same value. 

12 

10 
49 

4 

Dolori - 

114001 

114002 

N4003 

64004 

N4006 

114148 

292. 1.Ip 08. 

4 

4.5 
5 

6 

7 

4 

4 00 
11.00 
13.00 

1.15 
2.00 
1.70 

10 tor 

All prices include VAT. P &P (UK) 1 2p, Overseas at cost. SAE enquiries. AlI 
goods new. Full spec. devices from Motorola, Mullard, TI, SGS, etc. Schools 
colleges, etc., supplied. By return service. 

SILICON SEMICONDUCTOR SERVICES 
41 Dunstable Road, Caddington, Luton LU1 4AL 

1401 

OSCILLOSCOPE. Dual Trace type CI.16 D.C. to 
5 MHz, As new, owner emigrating, £80 o.n.o. 
Crayford 521506. (5136)_ 

V.H.F. A.M. radio installation consisting of 
the following G.E.C. equipment:- 1 High 
power fixed TX /RX RC 760. 1 Low power fixed 
transceiver RC 750. 3 Portable transceivers 
RC 660. 3 Personal transceivers RC 550 -TR 
with batteries and charger. Phone Pickering 
f2333. (5168) 

LOUDSPEAKER UNITS - UK's lowest prices 
for KEF, Celestion, Peerless, etc. SAE lists. 

Soundbox, 60 Penland Road, Haywards Heath, 
Sussex. Tel. 56822. (5A1) 

C.DU. 110 Oscilloscope, v.g.c., £180: Solartroh 
CD 1400, v.g.c., £130, with Delay T.B. Scopex 
GP -DBI, mint, £120. Bridge Z No 5, v.g.c., £35: 
PYE PANCHROMATOGRAPH with all ancillari 
equipments and spare columns, £350. Westrex 
33 ASR teletype U500 punch 5 hole, v.g.c., £40ï 
Temperature controlled baths and ovens, 
various prices. Metrohm POTENTIOGRAPII 
Type 336 with accessories, £65, v.g.c. CD1400 
C.R.T., unused, £45. WW Box No. 5169. (5169) 

MARCONI TF 885A Video Oscillator c/w copy 
manual /circuit. £27.50 (no VAT - one only). 
Buyer collects or carriage at cost. Martin, Well 
Cottage, Farnham, Bishop's Stortford, Herts. 
Tel. 0279 74 -384. 151701 

LINSLEY -HOOD 75 watt amplifier headphone 
socket kit. with instructions, £1.45. Filter 
switch click and mains borne /rf interference 
suppression kit, with instructions, £1.35. 
BDY56 £1.75, BD529 65p, BD530 65p, 2N547 
45p, 2N5459 45p, MPSA12 40p, BF258 35p 
BFR39 35y, BFR79 35p. BC109C 12p, BC182L 10p. 
BC184L 11p, BC212L 12p BC214L 13p MC1310P 
£2.70. Inclusive prices. P &P 10p for prompt 
despatch. All components brand new and guar- 
anteed. I. G. Bowman (Dept. WW), 59 Fowey 
Avenue, Torquay_ South Devon. (5187) 

VIDEO RECORDERS Sony CV21001GE with 9 

tapes and service manual, £200. Roydon 3343. 
OSCILLOSCOPE Solartron CD11220 with CX1259 
wide band amplifier. £130. Roydon 3343, (5186) 

CD 1400 SCOPE for sale 15 MHZ D /Beam, 
recently o /hauled. as new, £110. Phone Steven- 
age 57605, evenings. (5167) 

" MOTIVATOR " Curtain Cord Controllers. 
Mains battery models and kits for use with 
corded domestic curtains. From £18 -£30. Aid -Us 
Products, Dept WW12, 8 Hillview Road, Pinner 
HA5 4PA, Middlesex. (5166) 

USED CLOSED circuit TV equipment for Sale - cameras, monitors. lenses and ancillary 
electrical equipment. Details from Photo -Scan 
Limited; telephone Head Office, Sunbury-on- 
Thames 89741 or Northern Region, Pontesbury 
506. (5174) 

16MM B Sr H 631 Sound protectors c/w speaker 
and transformers £135. - Hilton Cine, 9 West 
Hill, Dartford -T. 20009. (15 

C.R.T. REGUNNING PLANT. New and second- 
hand reconditioned training, demonstration, 
colour or B /W. Barretts, Mayo Road, Croydon, 
Surrey, CRO 2QP. (36) 

DIGITAL CLOCK CHIP, AY-5-1224, with data 
and circuit diagram- £3.86 plus VAT, a Jumbo ' 

(16n un digits (16m high) type economy DL/747 
only £2.04 each plus VAT, post free. Greenbank 
Electronics, 94 New Chester Road Wirral 
Merseyside L62 5AG. (83 

THE TRADE MARK NO. 714799 consisting of 
the word ALLIANCE and registered in respect 
of scientific, nautical, serveying and electrical 
apparatus and instruments all included in 
Class 9; wireless sets (sold complete); optical. 
weighing, signalling, checking (supervision), 
life saving and teaching apparatus and instru- 
ments; and talking machines was assigned on 
the 8 December, 1975 by ALLIANCE WIRES 
AND CABLES LIMITED of 256 Hotwell Road, 
Hotweils, Bristol, Avon- to T. NEESHAM AND 
COMPANY LIMITED, of 256 Hlotwell Road 
aforesaid: WITHOUT THE GOODWILL OF THE 
BUSINESS IN WHICH IT WAS THEN IN USE. 

5184) 

COMPLETE VOLS. WIRELESS WORLD dating 
from 1944 to 1966 (1952 missing -most of them 
bound). Locklay. 27 Farmlands Road, Brid- 
north, Shropshire. 

(5193) 

CAPACITORS mixed bags of electrolytics, ap- 
proximately 500 untested for £1. Mullard metal - 
iised polyester, mixed bags of 50, 1µF and 
2.2µF (250 d.c.), cosmetic imperfections so £1. 
Add 40p p &p to all orders. - R. Wardle, 3 

Erpingham Road, SW15 1BE. (5069) 
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ARTICLES FCR SALE 

Electrotime 
THE TIME HAS ARRIVED 

FOR YOU TO JOIN THE 
DIGITAL REVOLUTION 

INTRODUCING A NEW RANGE OF QUARTZ CRYSTAL DIGITAL ELECTRONIC WATCHES 

CONTINUOUS LIQUID 
CRYSTAL DISPLAY 
MODEL TLC 4 
FEATURES- 
* Hours 
* Minutes 
* Seconds 
* Date 

£39 
inc VAT 

With unique 
Backlight feature 
for Night Reading 

ALL WATCHES FEATURE- 
* Solid State - No moviig parts 
* Quartz Crystal Controlled, 

accurate to 5 secs. per month 
* Attractive Presentation Gift Box 

LED MODEL 
TLE 4 
£39 

Inc VAT 

FEATURES - 
* 'Hours 
* Minutes 
* Seconds 
* Da:e 

£17.99 
Inc VAT 

LED DISPLAY 
MODEL TLE3 

Jet Black Stainless 
Steel Bracelet 

(not Plastic) 

FEATURES- 
* Hours 
* Minutes 
* Seconds 

ALL MODELS EXCEPT 
THE BLACK WATCH 
WITH GOLD PLATED 

OR RHODIUM 
BRACELET 

LED MODEL TLE 5 

£39.95 
Inc. VAT 

FEATURES- 
* Hours 
* Minutes 
* Seconds 
* Date 
* Alpha Day 

ADD TO THE SOPHISTICATION OF YOUR LIFE 

WITH THIS UNIQUE DIGITAL ELECTRONIC CLOCK 

FEATURES - 
* Large 4 -digit Easy Read Display 
* Variable Display Intensity 
* AM /PM Indicator 
* 24 -hour Alarm 
* 5- minute Repeating Snooze 

Alarm 
* Power Interrtpt Indication 
* lilt Operation for Alarm Cancel 
* Pulsing Seconds Indicator 
* Attractive White Case 

£ 14.50 
inc. VAT 

This remarkable example of 
modern technology is also 
avai able as a fully tested 
working modale. 
Price £13.50 inc. VAT 

GENERAL CALCULATCR 
MODEL 1437 

FEATURES- 8 -Digit Capabiity 
Full Floating Foint 
Basic Functiors 
( +, -. x, +, %) 
Automatic Power -on 
Clear 
Leading Zero 
Suppression 

£13.80 
inc. VAT 

PROGRAMMABLE 
SCIENTIFIC 

CALCULATOR MODEL 1421 

£50 inc. VAT 
FEATURES --8 -Digit Capability 
Full Floating Point; Three 
Register Stack; Memory; Trig 
Functions; Reciproìals; Ra- 
dians- Degrees; tr Constant; Logs 
(In, log); Power Functions. 
Square/ Square Root. 
PLUS -Capability 3f being 
loaded with up to a 102 -step 
program from conplex or 
tedious calculations 

r 

Money back if not completely satisfied 
One -year guarantee with all models 

ELECTROTIME, 111 Storforth Lane Trading Estate 
Chesterfield, Derbyshire - Tel: 35804 

Please supply 

I enclose cheque /postal order/ money order 

Name 

Address 
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ARTICLES WANTED 

* MINICOMPUTERS 
* PERIPHERALS 
* INSTRUMENTATION 

For fastest, best CASH offer, phone 

COMPUTER APPRECIATION 
Godstone (088 384) 3106 

(41 

PLEASE CAN ANYONE HELP? Lend or photo- 
copy manual for telequipment D55A scope. 
Mercer, 6 Briarlyn Avenue, Huddersfield. Tel. 
32621. (5197) 

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 

B -D ELECTRONICS offer prompt settlement for 
your surplus components. Our main field of 
interest is consumer electronics. Please tele- 
phone our Miss Hughes, Sandy (0767) 81616.(22' 

SURPLUS COMPONENTS, Equipment and Com- 
puter panels wanted for cash. Ring Southamp- 
ton 772501. (116) 

VALVES RADIO TV TRANSMITTING INDUS- 
TRIAL 1936 to 1975. many obsolete types, list 
20p s.a.e, for quotation. Postal export service. 
We wish to buy all types of valves new and 
boxed. Wholesalers, Dealers, etc., stocks pur- 
chased. Cox Radio (Sussex) Ltd., The Parade, 
East Wittering, Sussex, West Wittering 2023. 

(5141) 

WANTED: One copy of each of the following: 
WIRELESS WORLD. Feb 1973 -Vol .79, Jan 
1974 -Vol 80, Feb 1974-Vol 80, Feb 1975 -Vol 
81. Bailey Bros Ltd, 11 Ronald Road, High - 
bury, London, N5 1XJ. Tel 607 3361/2. 

WANTED NEW 705A VALVES. Details to P. 
Norgate. GV Planer Ltd., Sunbury -on- Thames, 
86262. 

CAPACITY AVAILABLE 

CAPACITY AVAILABLE 
General Sheet Metal Work including Fabrication of 
Chassis Panels, Boxes and Guards. Lar_ge,end Small 
Runs at highly Competitive Rates. Let us quote you 

now 

ANTEC ENGINEERING LTD. 
6 Sunny Place, Sunny Garden Road 
London NW4 1 R S Tel. 01 -203 4822 

(5086) 

LABELS, NAMEPLATES. FASCIAS on aluminium 
or plastic. Speedy delivery G.S.M. GRAPHICS 
LTD., 1 -5 Rectory Lane, Guisborough (02873- 
4443) Yorks. (26 

AIRTRONICS LTD., for Coil Winding - large or 
small production runs. Also PC Boards Assem- 
plies. Suppliers to P.O. M.O.D., etc. Export en- 
quiries 

we 
welcomed. 

01-852 a Wa n erand 
Road, London, 

7PE. 

PRINTED CIRCUIT BOARDS Quick 
deliveries, competitive prices, quotations on 
request roller tinning, drilling, etc., speciality 
small batches, larger quantities available. 
Jamiesons Automatics Ltd, 1.5 Westgate, Brid 
lington, N. Humberside, for the attention of 
Mr. J. Harrison. Tel: (0262) 4738/77877. (18 

A.A.A. SERVICE. Small batch production 
wiring, assembly to sample or drawings. 
Specialists in printed circuit assembly. Cable - 
forms to order. Rock Electronics Ltd., 42 

Bishopsfield, Harlow, Essex. Tel. Harlow (0279) 
33018. (19 

BATCH Production Wiring and Assembly to 
sasnple or drawings. Deane Electricals, 19B 
Station 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 

FASCIAS, LABELS, NAMEPLATES on 
aluminium, indelible finish, quick delivery. 
ELTON GRAPHIC ARTS, CASL HOUSE. 
Sandy Lane, Sandbach, Cheshire 4768. (5140) 

COURSES 

RADIO and Radar M.P.T. and C.G.L.I Courses. 
Write: Principal, Nautical College, Fleetwood, 
FY7 8JZ. (25 

VALVES WANTED 

WE BUY new valves, transistors and clean new 
components, large or small quantities, all de- 
Ellis, quotation by return - Walton's, 55 Wor- 
cester St., Wolverhampton. (62 

ARTICLES FOR SALE CONT. 

1 I MIXED ' SO 
MINIATURE 

ELECTROLYTIC 

2 ' 1 AAA CAPACITORS 
I 6V -63V 

50 PACK 1 -68 MFD £1.00 
100 PACK 1 -68 MFD £1.84 
50 PACK 10 -1000 MFD £1.52 

100 PACK 10 -1000 MFD £2.52 
CASH WITH ORDER 

PLUS 25% VAT , 

M.C.L. (DEPT. C) 
12 OAKINGTON AVE. 

QbQEO RAYNERS LANE 
HARROW, MIDDX. 

(5143) 

RECEIVERS AND AMPLIFIERS - 
RECORDS MADE TO ORDER 

DEMO DISCS 
MASTERS FOR 

RECORD COMPANIES 

VINYLITE 
PRESSING 

Single disc: , 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 (82 

HRO RxSs, etc., AR88, CR100, BRT400, G209, 
S640, etc., etc., in stock. R. T. & I. Electronics, 
Ltd., Ashville Old Hall, Ashville Rd., London, 
Ell. Ley 4988. (85 

SIGNAL Generators, Oscilloscopes, Output 
Meters, Wave Voltmeters, Frequency Meters, 
Multi -range Meters, etc., etc., in stock. R. T. 
& I, Electronics, Ltd., Ashville Old Hall, Ash- 
ville Rd., London, E,11. Ley 4986. (64 

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 
Sauchlehall Street, Tele: 041 -221 8958. (11 

EURO CIRCUITS 
Printed Circuit Boards - Master layouts - 
Photography - Legend printing - Roller timing - 
Gold plating - Flexible films - Conventional 

fibre glass - No order too large or too small - 

Fast turnround on prototypes. 
All or part service available NOW 

ELMO CiRCtJTS LTO 
Highfield House 
West Kingedown 
Nr. Sevenoaks, Kent. WK 2344 

BARGAINS VAT 
Al 500W Dimmer Switch Module with 1" knob £1 .99 895 
A2 2W Audio Amplifier LM380 14pin CAL . 79p 25% 
A3 Timer type LM555CN 8pin DIL 42p 8% 
A4 Voltage Regulator 723 Series 2 - 37V 44p 8% 
A5 RCA IF chip CA3089E' 16pin DIL f.1.89 25% 
A6 RCA Stereo Decoder CA3090AQ 16pin QIL £4.22 25% 
Please add VAT & 15p postage or send SAE for catalogue 

FRASER- MANNING LTD. 
26 HERVEY STREET, IPSWICH, SUFFOLK 

SOWTER TYPE 3878 
MULTITAP MICROPHONE TRANSFORMER 

Primary windings for 600 ohm, 200 ohm and 60 ohm with 
Secondary loadings from 2K ohm to 10 K ohm. Frequency 
response plus /minus' /2dB 20 Hz to 25 KHz. Contained in 

well finished Mumetal box, 33mm diameter by 22mm high. 
with colour coded end leads, low distortion. DELIVERY (small 
quantities) EX STOCK. HIGHLY COMPETITIVE PRICE. FULL 
DETAILS ON REQUEST. 

E. A. SOWTER LTD., Dedham Plata, Ipswich 
IP4 1JP. Telephone 0473 52794 

WW-031 FOR FURTHER DETAILS 
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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 MH 1000 horn, 8 or 15 ohm £13.50 
Decca London and X over £42.25 
Decca DK30 and X over £24.06 
EMI 5" Mid range £3.50 
EMI 61/2" d/ cone roll surr. 8 ohm £4.37 
EMI 8 x 5, 10 watt, d /c, roll /s 8 ohm £3.95 
EMI 14" x 9" Base 80 £13.25 
Elac 59RM 109 1 5 ohm, 59RM 1 148 ohm £3.44 
Elac 61/2" d /c roll /s 8 ohm £4.06 
Fane Pop 15 watt 1 2" £5.25 
Fane Pop 251 30 watt 1 2" £7.50 

'Fane Pop 50 watt, 12" £12.00 
Fane Pop 55, 12" 60 watt £15.50 
Fane Pop 60 watt, 15" £17.25 
Fane Pop 70 watt 15" £18.75 
Fane Pop 100 watt, 18" £29.95 
Fane Crescendo 1 2A 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 roll /s, 8 or 1 5 ohm £5.75 
Fane 801T8" d /croll /s8ohm £9.95 
Goodmans 8P 8 or 15 ohm £5.95 
Goodmans 10P 8 or 15 ohm £6.25 
Goodmans 12P 8 or 15 ohm £13.95 
Goodmans 1 2P-D 8 or 15 ohms £16.95 
Goodmans 1 2P-G 8 or 15 ohms El 5.95 
Goodmans Audiom 100 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 1 5 ohm £10.55 
Goodmans Twinaxiom 10" 8 or 1 5 ohm £10.95 
Kef T27 £6.06 
Kef 715 £6.94 
Kef 8110 £8.37 
Kef B200 . 

£9.50 
Kef 8139 £16.95 
Kef DN8 £2.31 
Kef DN 12 £5.99 
Kef DN 13 £4.50 
Richard Allan HP8B 8" 45 watt £13.25 
Richard Allan CG8T 8" d/c roll /s £7.50 
STC 400 1 G super tweeter £6.56 
Baker Major Module, each £14.75 
Goodmans Mezzo Twinkit, pair £47.19, 
Goodmans DIN 20, 4 ohm, each E14.75 
Helme.XLK35, pair £24.00 
Helme XLK40, pair E35.00 
Helme XLK30, pair £19.00 
Helme XLK50. pair £56.00 
Kefkit 1. pair £53.00 
Kefkit Ill, each £48.00 
Richard Allan Twinkit, each £14.95 
Richard Allan Triple 8, each £22.50 
Richard Allan Triple, each £27.95 
Richard Allan Super Triple, each £32.50 
Richard Allan RA8 kit, pair £42.00 
Richard Allan RA82 kit, pair £66.00 
Wharfedale Linton 2 kit (pair) £23.12 
Wharfedale Glendale 3 XP kit, pair £58.00 
Wharfedale Dovedale 3 kit, pair £63.12 
All Radford, Gauss, Castle, Jordan Watts, Eagle. 

Lowther. Peerless Tannoy units in stock 

Prices correct at 3.2.76 
INCLUDING VAT AT 25% ON HI -FI 

8% ON PRO & P.A. 

Cabinets for PA AND HiFi, wadding, Vynair, etc. 
Send stamp for free booklet "Choosing a Speaker" 

FREE with all orders over £10 - HiFi 
Loudspeaker Enclosures Book 

All units are guaranteed new and perfect 
Prompt despatch 

Carriage Speakers 50p each, l 2" and up 75p each 
tweeters and crossovers 30p each, kits 80p each 

(£1.60 pair). 

WILMSLOW AUDIO 
Dept. WW 

Loudspeakers & Export Dept: Swan Works, 
Bank Square, Wilmslow, Cheshire SK9 1HF. 
Discount HiFi, PA etc: 10 Swan Street, 
Wilmslow. Radio, Hi Fi, TV: Swift of Wilms- 
low, 5 Swan Street, Wilmslow. Tel. (Loud- 
speakers) Wilmslow 29599, (HiFi, etc.) 

Wilmslow 26213. 
WW - 065 FOR FURTHER DETAILS 
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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 -095 FOR FURTHER DETAILS 

DIRECT 
COMMUNICATIONS 
Division of Direct Electronics 

Ltd. 
INTERCOMMS & TELEPHONES 

Simple 2 -way wall /desk with 100ft cable £16 
(El P &P), 6v batt. £2.32 (50p), or power supply 
£5.00 (25p). 

Similar but 2- to 7 -way instrument only 
Installation diagram. £8.50 each (50p) 

Superior 2- to 6 -way Siemens & Halske. 
Wall -desk conversion kit, term. block and cord. Per 
instrument £10. (50p). 

AUTOMATIC INSTRUMENTS. Strowger compa- 
tible or PX working. ,New/refurbished /2nd hand. 
232332. 706. 746.722 (Trimfone), etc. Special 
and foreign types. 

ULTRA MODERN TYPES. "Gondola" Interna- 
tional TOUCH -BUTTON DIAL: Charleston (cand- 
lestick), etc.: from £32.85. 

PLAN & KEY Phones for home and export. 
Jacks; Plugs; Cords; Term. Blocks; Cables (up to 

25 -way and 50 pair), etc. 
ENTRANCE PHONES and Electric Latches, with 

or without intercomm. facility. 
TELEPHONE AMPLIFIER (1 -way), £6.95 (35p). 

Hands -free tele. amp. (two -way conversation), 
£9.50 (50p). 
* TRANSISTORISED UNITS. Simple 2 -way bait. 

intercomm. £7.75 (50p); Batt. Baby Alarm £5.25 
(50p); Intercomm. with roving master £9.50 (50p) 
Wireless Intercomm. (just plug into mains); 
2- way£20 (£1); batt. op. 3 -way (master + 2 subs) 
123.95 (£1); 4 -way (master + 3 subs) £28.50 (£ 1) 

* mains adaptor 6v /7.5v/9v dc £3.75 (35p). 

Add VAT. = 8 %; * = 25% on post paid price 
TRADE ENQUIRIES WELCOMED 

MANY SURPLUS ELECTRONIC BARGAINS FROM 
OLD STOCK STILL LEFT - COME AND DO A 

DEAL! 

34 LISLE STREET, LONDON, 
WC2H 7BD 

Tel: 01 -437 2524 

PRECISION 
POLYCARBONATE CAPACITORS 

440V All High Stability - Extremely-Low Leakage 
RANGE: DIMENSIONS 
VALUE (mm). PRICFe 

ZSV Rinse 1% 2% 
O. 47µF 67p 50p 

("F) L D EACH: 
0.1µF 27 12.7 51p 
0.22µF 33 16 64p 1.0µF 82p 62p 
'0.25µF 33 16 67p 2.25F 96p 75p 
0.47µF 33 19 80p 4.75F C1.62 0.13 
0.5µF 33 19 87p 6.80F C1.96 E1.38 
0.88pF 50.8 19 93p 10µF E2.40 £1.95 

5% 
43p 
52p 
61p 
94p 

£1.13 
£1.64 

I.OpF 50.8 19 E1.03 15µF C3.22 £2.79 1124 
2.OpF 50.8 25.4 £1.44 22uF £428 L3.68 Lí08 
- 'TANTALUM BEAD CAPACITORS - Values available: 0.1, 

0.22. 0.47, 1.0, 2.2. 4.8, 6.ipF at 15V/25V or 35V: I0pF at I6V /20V 
or 25V; 22.0µF at 6V or I6V; 3 .00F at 8V or I0V: 47.00F at 3V or 
6V; 100.0µF at 3V. ALL at 10p each. 10 for 05p, 50 for C4. 

fRANSLSTORS & T.C. s 
ACI28 14p BC268A/384 lap OC71 12p 
AC176 16p BC547/558A 12p `2N29260 12p 
ÁD149 40p BCY72 12p "2N29260 lip 
AFI78 30p BD13I /132 30p `2N2926Y lip 
AF239 38p 8F115 /167 22p 2N3054 115p 

BCI07/8/9 99 8F173 24p 2N3055 50p 
BC114 12p 13F178 26p 2N3702/ 
00147/8/9 10p BF184 22p 3704 11p 
13C153/154 12p BF194/195 12p 'TIP30A 52p 
BC157/8/9 12p BF196/197 12p TIP31A 55p 
BCI77 I8µ BF200 27p TIP32A 64p 
BC182/183L lip BF262/263 60p TIP3055 55p 
BCI83/183L 1 l BFY50/51/5220p MPUI31 49p 
BCI84 /184L 12p BFX84/86/88 20p NE555 61p 
BC212/212L 14p' BFX85 26p 741C 12p 
BC213/213L lip BRIO1 41p ZN414 £1.15 
BC214/214L Ilp GET872 75P SN76013ND 
BC267 I.20 0C44/0C45 14p C1.50 

POPULAR DIODES- 1N9146µ 8 for 45p, 1 for 911p; IN916 45,6 
for 45p. 14 for 90p; S44 Sp, 11 for 50p, 24 for ELM; 1144148 Sp, 6 
for 27p, 12 for 48p; 1N4001 Sip; 002 6p; 00 64ip; 004 7p; 006 Op; 
0078Nµ 
VOW PRICE ZENER DIODES 4.ÚM W. Tol. 5% 5rnA. 
Values available: 3V. 3.3V, 3.BV, 4.7V, 5. V, µ.6V, 6.2V, 6.8V, 
75V, 8.2V. 9.IV, 10V, I IV, 12V. 13V, 13.5V 15V, 16V, 18V, 20V, 
22V, 24V. 27V. 30V. All at 7p each; 5 for 33p 10 for 65p. SPECIAL 
OFFER: 100 Zeners for £0.M. 
'RESISTORS -High stability. low noise carbon film 5 %. '5W at 
40`C, NW at 70 °C. E12 series only -from 2.20 to 2.2Mí). ALL at 
Ip each. 8p for 10 of any one value. Thp for 100 of any one value. 
SPECIAL PACK. 10 of each value 2.20 to 2.2M:) (730 resistors) 
es. 
SILICON PLASTIC RECTIFIERS -1.5 amp. brand new wire 
ended 0027: 100 P.I.V. 7p (4 for 26p), 400 P.I.V. 8p (4 for 30p). 
BRIDGE RECTIFIERS -21/2 amp, 200V 40p, 350V 45p, 600V 55p. 
"SUBMINIATURE VERTICAL PRESETS -0.1W only. ALL at 
515 each; 500, IO00, 220ß.470O.680ß. Ikt). 2.2k0. 4.7kt). 6.8kt), 
10kt), 15kt), 22kt). 47k0. 68kµ, 1001). 250k1), 680kt). IMO, 
2.5Mß. 5Mß. 
PLEASE ADD 15p POST AND PACKING ON ALL ORDERS 
BELOW £5. ALL EXPORT ORDERS ADD C ^ST OF SEA /AIR 
MAIL 
PLEASE ADD 8% VAT to all items except those marked with ' 

which are 25 %. 
Send S.A.F: for lists of additional ex- st,,ek items 

Wholesale p, Kc list, a unable to Mina fid,' r ,,morales 

MARCO TRADING 
(Dept. D3) 

The Old School, Edstaston, Nr. Wem, Shropshire 
Tel. Whixall (Shropshire) (STD 094872) 464/5 - 

(Proprs : Minicoat Trading Ltd.) 
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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 S.S.B. TranOmitter- 
Receivers and one COLLINS Receiver all fully tunable 
2 to 30 mica digital readout synthesised frequency 
control, with line amplifiers and Inputs, operating 
position and remote control facilities and ancillary 
equipment. Power Input 155V or 230V A.C. Full details 
on application. 

PHILCO HC -160 POINT -TO- POINT STRIP RADIO HF 
RECEIVERS 2/30 m/ca. Ten fully tuneable channel. to 
0.5 keg with synthesisers. Single and diversity reception 
on ISB, DOB, SOB with 4 sub -bands to each channel. 
Full details and prices on application. 

HIGHEST QUALITY 19' RACK 
MOUNTING CABINETS & RACKS 

CABINETS 
our Height Width Depth Ruch Panel 
1<e/ in inches In inches in inches Space in ins Pnce 
CR 3a 20 69 E24.00 
FA 22 36 160- as £22.00 
FC 25 22 47 52 E17.00 
FH 21 17 11 15 £12.00 
El 21 15 12 15 £12.00 
LL6 21 17 9 I1 £15.00 
LL7 20 12 14 16 £15.00 
LLB 10 20 10 9 .15.00 
LLs 17 21 17 14 £15.00 
LL10 52 21 18 46 E15.00 
MM 75 22 26 68 £22.00 

Also Consoles. twin and multi -way Cabinets 
OPEN RACKS 

Height Channel Rack Panel 
Ref an 

inches 
Depth Space Base Price 

RG 66 2 51 14 19.00 

Full details of all above on request 

We have a large quantity of "bits and pieces" 
we cannot list- please send us your requirements 
we can probably help -all enquiries answered. 

16008 16 m/m Film Spools ally (unused) IO for 04.611 
Quality electric Weather Vanes 8 contacts £10.00. 
Hell Fecsimile Machines E45.00 
Large Aerial Rotators for Coaxial £18.00 
Collins 500 watt Telephone Transmitter 2/12 mcs £300.00 
B.N.C. Connectors 200 for £42.00 
Video Cross Hatch TV Generators £17.00 
Racal MA -175 I.S.B. Modulators (new) £45.00 

* Collins KWT -6 SSO Transceivers 50 watts 2/30 m /cs P.U.R. 
a Imslide Cabinet Shelf Sliders £3.00 

£3.00 
0115.00 
£450.00 
P.U.R. 

£6.00 
P.U.R. 
C18.00 
P.U.R. 
£48.00 
C22.00 
122.00 
030.00 
129.00 
£35.00 
060.00 

£2.00 
07.50 

E85.00 
£22.00 
£55.00 
£70.00 
£26.00 

DG -7/32 C.R.T.'s 
Remscope Storage Scope with tracer 

* Textronic 519 Scope 1GHZ 
M.V.R. Action Replay 20 sec. Videodisc Unit 
Dow Key Coax. Relays SPST 110v A.C. 
Real 1KW S.S.B. Linear amplifiers 1.5/30 m /cs 
Advance HI Signal Generators. 15 /50KCs 
Varian VA175EA Backward Wave Oscillators 
Tally 5/8 Track Tape Readers 60 cps 
Tally 5/8 Track Tape Readers 120 cps 
2 KVA Auto -Transformers 

* Courant 40V 30A Power Supplies 
* 15 foot 15 inrlsLattice Steel Mast Sections 

Cintel 2 KV Power Supplies 
Cawkell FU 4 Band Pau Filter Testers 

45 feet coax, N" dia 
Avo Geiger Counters (new) 

* Telequipment D.S.3 Scopes 
e Portable Hospital Lamps (new) 

AR -86D Receivers 
Reiode & Schwarz SBR sig gen. 1.6/2.4 gmc 

* Avmec 702 sig gen 30cyc 30kcs 

We nave a quantity of Power transtormers 250 watts to 
15KVA at voltages up to 40KV. Best quality at low prices. 
List available. 

* Racal RA-63 SSB Adaptors, new 
* Racal RA -237 L -w Converters. new 

19' Blank Rack Panels Bain high 
Apeco Dial a Copy Photo Copier Electrostatic 

* Hewlett Packard 524C Digital Counter 
Aimee 702 Sig. Generator 30 cyc /30 k /cs 
Tuning Roller Coasters 
Portable Mains Battery Floodlights 
400 channel Pulse Height Spectrum Analyser 
Atldo 5/8 track Tape punches 

E70.00 
E70.00 

C1.00 
E00.00 
P.U.R. 

123.00 
E3.50 

E24.00 
P.G.R 
E48.00 

We have a varied assortment of industrial and 
professintul Cathode Ray Tubes available. List on 
request. 

INSTRUMENTATION -TAPE 
RECORDER -REPRODUCERS 
Ampex TM,t 4 speeds. 7 tracks N" 

u Ampex FR- 1100.6 speeds. 2 tracks Y 

a Ampex ER600. 4 speeds. 7 tracks '5" 
Ampex FR600, 4 speeds- 14 tracks I" 

* DR.!. RM 14 speeds. 4 tracks V." 
* EMI BTRI. I speed. I track'.:' 

EMI R3010, 2 speeds, 2 tracks IS" 
hhncom CMP 1 W.6 speeds. 7 tracks "s. N. I" 
Racal T.5000. 2 speed. 7 tricks 15" 

Leavers Rich DA-V.2 weeds. 2 tracks K" 
Prices of above £70 to £400 

Also Transport Decks only available 

COMPUTER HARDWARE 
* PRINTER, High speed 1000 lines p.m. 
* TAPE READER, High speed 5/8 track 800 

c.p.m. 
* CARD READER 80 col. 600 c.p.m. 

Prices on Application 
PLEASE ADD CARRIAGE AND V.A.T. AT 

APPROPRIATE RATE TO ABOVE 

P. HARRIS 
ORGANFORD- DORSET 

BH16 6BR 
BOURNEMOUTH- 766051 (112(121 
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GIRO NO. 331 7056. Access and 
Barclaycard accepted. C.W.O. only 

Twins of in our catalogue 
Expos Order enquiries welcome (E5 min.) 

Official Orders accepted from 
Educational II Government Departmnt 

E. & O E. ALL PRICES INCLUDE VAT & P. &.P. 
Shop hours: 9- 12.30. 1.30.5 p.m. 6 days 

66 PAGES - 3000 ITEMS 
`FULLY ILLUSTRATED 
``. 20p CREDIT VOUCHERS 
* ALL NEW STOCK 

't 
SATISFACTION \ \\ GUARANTEE 
DISCOUNTS 

20p : NEW PRICE LIST - S.A.E. 

plus 10p 

po lige TRANSFORMERS 

I A 
4b SEMICONDUCTORS 

Ow C MODULES - AUDIO 
F HEATSINKS - S -DEC 

rvO NT6' AUDIO ACCESSORIES 84 TOOLS - TEST METERS 

GO CALCULATORS - AUDIO 
LEADS-BATTERIES-KITS 

RESISTORS - CAPACITORS 
CASES ,,-- COILS - BOOKS 

CONNECTORS - VEROBOARD 
PC MATERIALS - HARDWARE tro BOXES - SCREWS - KNOBS 

POTS - STORAGE UNITS., ETC., ETC. 

SPECIAL RESISTOR KITS (CARBON FILM 5 %) 
¡Prices include post & packing) 
10E12 'OW or '/W KIT 10 of each E12 value, 
22ohms -1M. a total or 570 £5.29 net 
25E12 '/aW or VaW KIT 25 of each E12 value. 22 
ohms -- 1M a total of 1425 E12.64 net 

SPECIAL CAPACITOR KITS 
C280 Kit -PC Mounting polyester 250V 5 of each value 0.01. 0.022. 

0.047. 0.1. 22µF. 2 el 0.41. Ii if E1.98 net. 

C296 Kil- Tubular polyester 400V 5 of each value 0.01. 0.022. 0.041, 0.1. 
0.220. 2 al 0.471iF E2.67 net. 

Ceramic Kit -apure plaque 50V 5 0l each velue 22.33. 47. 100. 220.330. 
470, 10004. 2200. 47000F. 0.01µF EI.66 eel. 

250V Paper Kit- Tubular metal case. 3 of each value 0.05. 0.1. 0.25. 
0.5 14 £1.41 set. 

5004 Paper Kit-Tubular metal case. 3 of each value 0.025. 0.05. 0.1. 
0.025. 0.50 EI.41 net. 

1000f Piper Kit -Tubular metal cane. 3 Bath value 0.01. 0.025, 0.05. 
0.1)á E 1.63 net 

B.H. COMPONENT FACTORS LTD. 
MULTIMETER U4341 

27 Ranges plus Transistor Tester 
16 70052/ Volt. 
Vdc-- 0.3 --900V in 8 ranges. 
Vac -1 5 --750V in 6 ranges. 
Idc -- 0.06- -600mA in 5 ranges. 
lac -0 3- -300mA in 4 ranges. 
Resistance --2K S2 -2M 02 in 4 ranges. 
Accuracy-- dc -2'h %. 
ac -4viiof F S e a 
hfe --10 -350 in 2 ranges. 
size-115 x 215 x 90mm. 
Complete with steel carrying case, test 
leads and battery. PRICE £11.88 net P. &P. 
75p U4341 

MULTIMETER U4313 
33 ranges Knife edge with mirror scale. 
20.00055 Volt. High accuracy. mVdc -25mV 
Vdc-- 1.5 --600V in 9 ranges. 
Vac --1 5 --600V in 9 ranges. 
Idc --60- -120 microamps in 2 
Idc-0 6-- 1500mA in 6 ranges. 
lac- 0.6- 1500mA in 6 ranges. 
Resistance-ICI-1W( in 4 ranges. 
db scale -10 to + 12db. 
Accuracy- -dc --1 'h %, ac- -2'h %. °'- 
Size- -115 x 215 x 90mm. to 

_ .... --- 
Complete with steel carrying case. test t 
leads and battery. 
PRICE E14.90 net P &P 75. U4313 

MULTIMETER U4323 
22 Ranges plus AF IF Oscillator 
20 00000/Volt. 
Vac2 5- -1000V in 7 ranges. 
Vac-2 5 -1000V in 6 ranges 
Idc -0.05 -500mA in 5 un 

ranges. 
Resistance-50-1M Ll in 4 ranges 
Accuracy --5% of F.S.D. 
OSCILLATOR --1 KHz and 465 KHz (A. M.) at approx 1 

Volt Size- -160 x 97 x 40mm. 
Supplied complete with carrying case. test leads and 
battery 
PRICE £8.64 net P. &P. 75p. U4323 

MULTIMETER U4324 
34 Ranges. High sensitivity 
20.0002 /Volt. 
Vdc-0.6-1 200V in 9 ranges. 
Vac-- 3 --900V in 8 ranges 
Idc.- 0.06 --3A in 6 ranges 
lac-- 0.3 --3A in 5 ranges. 
Resistance -- 2552 --5M52 in 5 ranges. 
Accuracy -dc and R -2'h% of F.S.D. 

ac 
fri 

and db 4% of F.S.D. 
Size -167 x 98 x 63mm. 
Supplied complete with storage case, test 
leads. spare diode, and battery. 
PRICE £10.64 net P. &P 75p U4324 

(WW), LEIGHTON ELECTRONICS CENTRE, 59 
NORTH STREET, LEIGHTON BUZZARD, LU7 7EG. 
Tel Leighton Buzzard 2316 (Std code 05253) 

Wireless World, March 1976 

When you need to hire Video - 
it pays to contact the most experienced 

video company in the business 

R.E.W. HOUSE 
10. 12 HIGH STREET 
COLLIERS WOOD 
LONDON SW192BE 
PHONE: 01 -540 9684 

Also at CENTRE POINT 
20/21 ST. GILES HIGH STREET 
LONDON, WC2 
PHONE: 01 -240 3066 

POP 11/05, BK Store. BRAND NEW. in 

maker's packing £1850 

SINGER FLEXOWRITER Model 2305. E I.A. Code 

£600 

BURROUGHS Model E2100 ACCOUNTING 

COMPUTER. Consists of Typewriter /cal- 
culator keyboard. and electronics box 

containing core store. etc. Has interesting 
possibilities £165 

MEMODYNE DIGITAL INCREMENTAL CASSETTE 

RECORDER. NEW. Manufacturer's price in 

excess of £600 £225 

PHILIPS PM 1052 Image Intensifier Camera. 
WITHOUT tube £19.50 

POP 8L, 12K Store £1050 

FLEXOWRITER, proportional spacing automa- 
tic typewriter £225 

ITEL automatic GOLFBALL typewriters from 
£375 

KUDELSKI NAGRA SNN Miniature Tape 
Recorder £550 

SOLARTRON C01440 Double Beam Oscillos- 
cope f120 

COMPUTER 
APPRECIATION 
Castle Street, Bletchingley 

Surrey RH1 4NX 
Godstone (088 384) 3106 

SOWTER TRANSFORMERS 
FOR SOUND RECORDING 880 REPRODUCING EOUWRNT 

We are suppliers to many well known companies, studios 
and broadcasting authorities and were established m 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 1P41JP. Telephone 04 73 52 794 

WW -031 FOR FURTHER DETAILS 

DIOTESTOR TRANSISTOR TESTER 

The DIOTESTOR detects faulty diodes and transistors 
when still in circuit without need for unsoldering. 

BRITEC LIMITED 
17 Devonshire Road, London SE23 3EN 

Tel. 01 -899 8844 Telex: 896161 

WW -011 FOR FURTHER DETAILS 

BROADFIELDS & MAYCO 
DISPOSALS LTD. 
21 Lodge Lane, N. Finchley 

London N12 SIG 
Telephone: 
01 -445 2713 01-445 0749 01 -958 7624 

URGENTLY REQUIRED FOR CASH 

Large quantities of radio, TV and electronic 
components or equipment which may be 
redundant or surplus to your requirements. 

Will call and inspect anywhere in the U.K. 

Mail order protection scheme 

Members of the Periodical Publishers Association have 
given to the Director General of Fair Trading and 
undertaking to refund the 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 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. 

QUARTZ CRYSTAL 
UNITS from 

1.0 -60.0 MHZ 

FAST DELIVERY 

HIGH STABILITY 

TO DEE 6271 -A 

TEL.HYTHE 848961 
STD CODE 0703 

WRITE FOR 

LEAFLET AT -1 

McKNIGHT 
CRYSTAL Co. Ltd. 
HARDLEY INDUSTRIAL 

ESTATE. HYTHE, 

SOUTHAMPTON SO48ZY 

OLSON 
ELECTRONICS 

LTD. 

for quick deliveries and competitive prices for 
all your assembly and wiring of electronic 
equipment, printed circuit assemblies, cable 
forms, sheet metal work, instrument cases 
and stove enamelling. 

5 -7 Long Street, London E2 
Tel. 739 2343 
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R G 
ELECTRONICS 
COMPONENTS 

126 .13 
AC 127 .13 
AC 128 .11 
AC 151 .18 
AC 152 .25 
AC 153 .27 
AC 176 .14 
AC 187K .27 
AC 188K .27 
AO 161 .35 
AD 162 .36 
BA 102 .10 
B AX 13 .03 
BAS 16 .04 
BC 107 
BC 108 
BC 109 
B C 107 
BC 148 
BC 149 
BC 167 
BC 168 
BC 169 
BC 182 
BC 183 
BC 184 
BC 212 
BC 213 
BC 214 
BC 237 
BC 238 
BC 239 
BC 307 
BC 308 
BC 309 
BC 327 
BC 328 
BCY 70 
KY 71 
BCY 72 
BD 131 
BD 132 
BO 135 
BD 136 
BD 137 
BD 138 
BD 139 
BD 140 
BOY 56 
8F 115 

.09 
.09 
.09 
.09 
.09 

.09 
.10 
.10 
.10 
.09 
.06 
.09 
096 
.395 
.095 
.08 
ea 
.08 
A9 
.09 
.09 
.12 
.12 
.13 
.13 
.12 
.30 
.30 
.26 
26 
.27 
.2a 
.29 
.32 

1.00 
.20 

BF 180 
BF 181 
BF 200 
BF 194 
BF 195 
BF 198 
BF 199 
BF 257 
BF 258 
BF 259 
BFX 29 
BFX 30 
BFx 84 
BFx 85 
BFX 88 
BFY 50 
BFY 51 
BFY 52 
BY126 
131127 
0A47 
0A90 
0A91 
0A200 
0A202 
IN914 
194004 
IN4007 
194148 
15920 
15921 
1S923 
2N697 
29698 
29706 
2N708 
29916 
2N1305 
2N1307 
291308 
291613 
2N1711 
2N2218 
2N2218A 
292219 
2N2219A 
292221 
2N2221A 
2N2222 
292646 

.26 
26 
.25 
A9 
.09 
.12 
.12 
.24 
.24 
.24 
.22 
22 
20 
.27 
.20 
.19 
.19 
.19 
.11 
.11 
.06 
.04 
.04 
.05 
.06 
.04 
06 
.06 
.03 
.05 
.05 
.05 
.16 
.14 
.10 
.10 
.23 
.25 
.25 
.25 
.15 
.15 

175 
.18 

.175 
.18 

.175 
.18 

.175 
.30 

292904 .16 
292905 .18 
292906 .18 
292907 .18 
292926G .09 
293053 .20 
2N3054 .40 
293055 .45 
2N3393 .12 
293441 .56 
2N3442 .96 
293638 .10 
2N3638A .10 
293702 .10 
293703 .10 
293704 .10 
2N3705 .10 
293706 .10 
293708 .10 
293771 1.25 
293772 1.35 
293773 2.00 
2N3904 .11 
293906 .12 
295294 .35 
295296 .35 
295298 .35 
293794 .20 
293819 .30 
293820 55 
294036 55 
294037 .40 
294286 .20 
294921 80 
295060 .25 
294289 .25 
295447 .12 
295449 .12 
295457 .30 
295458 .27 
296027 .40 
40361 .45 
40362 .40 
40408 .42 
40409 .42 
40410 .42 
40602 .55 
40636 1.00 
40673 .80 

FULLY GUARANTEED 
Mail order only VAT extra p &p 20e 
Bridge Electronics 
PO Box No. 10 Fishponds Bristol BS162LX 

IBM GOLFBALL 
COMPUTERINPUT OUTPUT 

TYPEWRITERS 
STANDARD EBCDIC CODING 

Will accept normal or sprocketed paper. Supplied in working 
order with data sheets, circuit diagram and application 
notes. Each machine serviced and tested. 

E100 + 8% VAT 
As above but modified to take office range of Golf Balls. 
£110 + 8% VAT. 
RELAYS 
Varley 2p c/o 1850 
Varley 2p c/o 2800 .. 
P &B 2p c/o 15000 . 

BNC Free SKT BL L1339, J 

65p (12p) 
65p (12p) 
40p (12p) 
35p (1Op) 

BNC Chassis SKT SCRND. L1339í FS .... 35p (10p) 
PAPST (or similar) FANS 41 e 41/2 x 2" 100 c.f. m. 50/60 
c/s £4 (40p). 
LIGHT DIMMERS 250w E2.70 (16p). 
BC107/8/9. 8C147/8/9. BC157/8/9 all 9p ea. (11p). 
ELECTROLYTICS 
10,000 Ii 63v £1 (25p). 2800 p 100v 80p (25p). 224Op 
100v 75p (25p). 1000µ 63v £1 (25p). 4500p 35v 80p 
(1 5p). 2000µ 50v 35p (1 1p). 4000µ 70e 80p (20p). 
4700p 63v 80p (15p). 2500p 60e 50p (12p). 2O00µ 30v 
30p (14p) 10.000p 16v 50p (15p). 
EX- COMPUTER PC PANELS. 2 x 4" 50 boards for 
E2.40 (62p). 
OPCOA SCA7 7mm 7 -seg. led display. £1 (12p) 
QH bulbs 12v 55p 60p (10p 
250 mixed resistors...... 60p (18p) 
250 mixed capacitors 6Op (18p) 
2N3055 equiv 4 for El (15p) 
EXTRUDED HEAT SINK for 2 e 703 ... 50p (15p) 
SMALL ELECTROLYTICS 
2.2u 10v. 10m 35v, 50m 40v, 100m 40v, 1009 6v, 15Oµ 
t Ov. 64, 10v, 3004 10e. 2009 10v. 12 for45p (12p). 

12 for 45p (12p) 
PIHER PRESETS 100mW 
220 470 Ik 4k7 10k. 47k, 100k. 220k.12 for 5Op (12)p' 
6v 0.5A TRANSFORMER 75p (18P) 
REED RELAYS 6v coil h /d contacts 5 for £1 (15p) 
REED INSERTS hid contacts ..... 10 for £1 (12p) 
WATER- COOLED HEATSINKS ex eqpt £1.20 (40p) 
CHROMED HANDLES 
5" mfg. centres .. ... per pair £1 (20p) 
8" mtg. centres per pair E1.50 (25p) 

P &P shown in brackets 
ADD 25% VAT to TOTAL 

8 % VAT on PSUs. FANS. DIMMERS, BOARDS 

KEYTRONICS 
Shop open Monday- Saturday. 9 -2 

332 LEY STREET, ILFORD, ESSEX 
01 -553 1863 till 2 p.m. 

01 -478 8499 after 2 p.m. 

RADIO VALVE AND 
SEMICONDUCTOR 

DATA 
by A M Ball Price £2.50 

TRANSISTOR ELECTRONIC ORGANS 
FOR THE AMATEUR 
by A Douglas Price £4.70 
SEMICONDUCTOR CIRCUIT ELEMENTS 
by T. D. Towers Price £5.90 
COLOUR T.V. WITH PARTICULAR 
REFERENCE TO THE PAL SYSTEM 
by G N Patchett Price £5.40 
IC OP -AMP COOKBOOK 
by W G Jung Price £8.00 
FOUNDATIONS OF WIRELESS & 
ELECTRONICS 
by M G Scroggie Price £4.25 
LOGICAL DESIGN OF SWITCHING 
CIRCUITS 
by D Lewin Price £5.45 
THE A.R.R.L. ANTENNA BOOK 
by ARRL Price £3.10 
TRANSISTOR CIRCUIT DESIGN 
by Texas Instruments Price £5.75 
ELECTRONIC CIRCUIT DESIGN 
HANDBOOK 
by EEE Price £5.00 
ELECTRONICS ENGINEERS' HANDBOOK 
by D G Fink Price £28,00 

* PRICES INCLUDE POSTAGE * 

THE MODERN BOOK CO. 
SPECIALISTS IN SCIENTIFIC 

& TECHNICAL BOOKS 

19 -21 PRAED STREET 
LONDON W2 1NP 

Phone 723 4185 
Closed Sat 1 p.m. 

J. LINSLEY HOOD 
HIGH QUALITY AMPLIFIERS AND TEST EQUIPMENT 

available from 

Examples TELERADIO HI Fl 
75 Watt Amplifier. PA Module 512.00 (Kit) f 15.95 (Made( 
Pre -amp Module from £7.50 NI) (10.00 (Made) 
P.S.U. from 513.70 (Kit) £15.30 (Made) 
F.M. Tuner with 
Stereo Decoder 540.00 (Kit) 
Millivoltmeler Kit 515.25 (Kit) Fax 8 °0) 

Low Distortion Audio Doc. f14.00 (Kit) Fax 8 %) 

Third Harmonic Analyser £18.50 (Kit) (Tax 8°-r) 

Reg. P.S.V. 0 /60e IA 17.30 [KHjfTax 8°ßa) 

Iax extra 25% where unmarked. P/P extra (min. 25p1 

FOR DETAILED AND ILLUSTRATED LISTS SENO S.A.E. 

FM Tuner 

Amp 75 watt 

Millivo lint el er 

325 Fore St, Edmonton, London, N.9 
01 -807 3719 Closed Thursdays 

VJ- ACCURATE 

cr 

QI 

tal I 
RELIABLE 4049, 

0 

Private enquiries, send 7 3p in stamps for brochure 

THE QUARTZ CRYSTAL CO. LTD. 
Q.C.C. WORKS. WELLINGTON CRESCENT, 
NEW MALDEN, SURREY. Or- 942.0334& 2988 
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STABILIZER 
The Stabilizer s a versatile frequency shiher for howl reduction on both speech 
and music. It offers variable shifts either up or down between 1 and 10 Hertz so 
allowing choice of the optimum shift for the particular acoustics and sound 
sources involved m each Installation The standard practice which is emerging 
for music is to split the mreeo audio feeds. with those instruments which 
produce sustained rotes such as guitar and organ. fed direct to the 
amplification system and the feedback -troublesome vocals going through the 
shifter first A shifter not only allows more useable gain 14 -848) but also gives a 
greater stability margin between the onset of warbling' and actual howling. 
With a shifter this rs something between 3 and 5dB whereas a conventional 
system will go from 'ringing- to howling with a gain increase of 1 or 248 
Available as a boxed unit with either balanced or unbalanced signal lines or 
rack mounting version offering studio quality 'SHIFT' control. duplicated lack 
and SLR connectors and a smart anodised finish with engraved front panel 
Stabilizers include a signal overload LED, a 24Hz high pass filter to remove VLF 
signals before connection to power amplifiers and a mumetel shrouded mains 
transformer to achieve very low noise levels 

Shifters are proving effective in the foaowmg situations 
e Sound reinforcement for television studio audiences 

Ref/back monitoring on stage 
e Live microphone telephone conference systems with e 5Hz shift each way 

giving 10Hz round the loop, which is effective in the small non -reverberant 
rooms involved 
Group hearing aid systems for teaching deaf children 
Microphones or radio mczophones for discussion groups or -floor 
questioners who are within the Intended coverage of the PA loudspeakers 

as well as for straightforward sound reinforcement and public address 

+ 5Hz FIXED SHIFT CIRCUIT BOARDS for WW 
July 1973 article. 
Small enough to be bui11 inside the caoin.'is of many amplifiers 
Complete kit and board £74 DESIGNER 
Board built and aligned E31 . APPROVED 

SPECTRUM SHIFTER 
Variable shifts 0 1 - 1000Hr for weir) spec el ail rias on speech or music 

SURREY ELECTRONICS 
The Forge, Lucks Green Cranleigh 

Surrey GU6 7BG (STD 04866) 5997 
CASH WITH ORDER less 5 17K POST FREE ADD SAT at 

GREENWAY 
Radial Lead Polyester* I.T.W.'1O% 100V D.C. .001 3p. 
0022 3p: .0047 3p; .0068 3p; .01 3p; .015 .035p. 
022..035p ;. 033 .04p;.047.04p;.068.05p;.1.055p, 
15 .06p; .22 .O65p; .33 .075p; .47 .095p. 'Radial 

Polyearbonete 830V O.C..33 25p; 47 25p:.68 .30p, 
lmfd 400V .35p. 'AxIaI Lead 10% Tolerance 200V 
D.C..01mfd. 185p: 022mfd. 185p: 047mfd .20p. 
1mfd. .25p. 'Dipped Tantalum Capacitor* (Bead Type) 
values available. 1; 15; 22; 33; 1mfd.1.5; 2.2; 3.3; 4 7: 
35V; .47; 6.8; lOmfd; 25V. 15; 22: 33; 16V; 47mfd. 
10V. Prices 10p each - 10 for 95p. 'Electrolytic 
Capacitor. (Axial) 1000 -4QV 25p; 470 -16V 15p. 
220 -25V 12p; 100 -25V 6p; 47 -25V 5p; 47 -10V 5p. 
22 -40V 5p: 10 -25V 5p; 4.7 -63V 5p; 2.2 -63V 5p: 
1mfd -63V 5p. 'Radial 2200(Teg) 40V 45p each 
1000 -16V 25p: 470 -25V 19p; 220 -25V 12p: 100 -25V 
Sp; 47 -16V 5p; 33 -16V 5p; 10 -16V 4p; 5mfd -16V 4p; 
4.7 -16V 4p. 'Carbon Film Resistors t /rWatt RD1 /3 5% 
(70'c) 01p each - 90p per 100. 1R -1Meg (1M2 -IoM 
10 %) Special Pack 20 popular values quarter watt - 5 of 
each 90p. 'iWatt AEL 5% 4.7R -2M2 .015p each - 75p 
per 100. 1Watt AEL 4.7 -2M2 2p each - 1.74 per 100 
Special Pack 100 Resistors mixed 40p. 'Polystyrene 
Cepecitors (pf) 63V & 160V 5% 10; 15: 18: 22: 33. 56 
68: 100: 120; 180; 270: 330; 390; 560. 680; 820:. 03p 
each. 1000; 1500; 2200; 3300 035p each. 4700: 6800 
8200 4p each TO.000pf. .O5p each Semiconductors 
BC107/8/9 09p; 'BC147/8/9 10p; -8C157/8/9 9p. 
BCY70/1/2 17p: BFY51 19p; SCR C1060 /2P4M -400V 
50p each; TIP29A 47p; 71P314 .57p; TIP324 67p. 
TIP3055 48p; BU208 £2.00 Integrated Circuits 741 8 
Pin Oil 27p; 723(7099) 57p; LM309K(T03) 1.48p. 
NE555V 60p: NE556V 1.12p. 'I /C Sockets (Gold) 
8/14/1615p; (Tin) 8/14/1614p. Minitron £1.30 each 
Zener Diodes 400MW 9p; 1 Watt 1 7p; (Standard 
voltages) Diodes IN4148 .05p; BAX16 .05p. Rectifiers 
IA IN4001 5p. 1N4002 .06p; IN4003 .07p; IN4004 
08p; 3Amp 3405(50V) 10p; 3A10(100V) 11p. Teens 

C.W.O. VAT f) add 25 %. others 8 %. P &P 25p on all orders 
under £3 

GREENWAY ELECTRONIC 
COMPONENTS 

(EAST GRINSTEAD) LTD. 

62 MAYPOLE ROAD ASHURST WOOD 
EAST GRINSTEAD. SUSSEX RH19 3RB 

TEL: FOREST ROW 3782 
(STD 034 -282) 3713 
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[Niwnes Technkal Book 
The Newest name in Technical Books 

For details of all the books in our list please write to: 

Newnes -Butterworths, Borough Green 

Nr. Sevenoaks, Kent 

Telephone: Borough Green (0732) 884567 óIC 

INDEX TO ADVERTISERS 
Appointments Vacant Advertisements appear on pages 133 -148 

Acoustical Mfg. Co. 
Aero Electronics Ltd 
Allen & Heath Ltd. 
Ambientaccoustics 
Ambit International Ltd 
A.S,P. Ltd. 
Aspen Electronics Ltd. 
Audix Ltd. 
Avo Ltd 7, 
Audio Fair 
Audix Ltd 

Barrie Electronics Ltd 
Bayliss, A. D. & Sons Ltd. 
Bentley Acoustic Corp. Ltd. 
B.H. Component Factors Ltd 
Bi -Pak Semiconductors Ltd 
Bi -Pre Pak Ltd. 
Branmatic Ltd 
Brenell Eng. 
Bridge Electronics 
Britec Ltd 
Broadfields & Mayo Disposals 
Bull, J., Electrical Ltd. 
Bywood Electronics 

Cambridge Learning 
Catronics 
CDI Electronics Systems Ltd 
Chromasonic Electronics 
Click Shelving Ltd 
Colomor (Electronics) Ltd. 
Combined Precision Components Ltd 
Compcor Electronics Ltd. 
Computer Appreciation 
Computer Sales & Services (Equipment) Ltd 
Crofton Electronics Ltd. 

Deimos Ltd. 
Deena Electronics International 
Direct Electronics Ltd. 
Dolby Noise Unit 
Dymar Electronics Ltd. 

Eagle International Ltd. 
Eddystone Radio Ltd. 
Edicron Ltd 
Electronic Brokers Ltd. 
Electrovalue Ltd 
Electronic Services & Products Ltd 
Empire Exporters Inc. 
English Electric Valve Co. Ltd. 
ERG Components Ltd. 10, 19, 
E /R /T Colour Faults Guide 
Euro- Circuits 
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M95ED: A Significant 
Technological Innovation 

Shhure now introduces a superb, moderately priced pick -up cartridge with a per- 
formance second only to the renowned V -15 Type II!I. The technologically advanced 
electromagnetic structure with a newly designed pole -piece virtually eliminates 
hysteresis loss. The frequency response from 20 to 2C,000 Hz remains essentially 
flat. Operating at extremely light tracking forces of between ?à and 11/2 grams, the 
exceptional trackability of the M95ED enables i1 to trace the very high recorded 
velocities encountered on many modern recordings with the result that in addition 
to provicing faithful reproduction of the recorded sound, stylus and record wear 
are reduced to minimum proportions. The M95ED: A notable addition to the Shure 
range with a performance never before available at such a competitive price. 

Shure Electronics Limited 
Eccleston Road, Maidstone ME15 6AU 
Telephone: Maidstone (0622) 59881 

WW-002 FOR FURTHER DETAILS 

H U R E 

www.americanradiohistory.com

www.americanradiohistory.com


7i-644. 64..4, 

Multicore- 
the complete answer for 
printed circuit soldering. 

Wireless World, March 197 

Most printed circuit soldering 
problems can be avoided by using 
quality products and seeking quality 
advice. Naturally, we suggest ours. 
First, let's talk about quality products. 

Extrusol and Multipure. 
EXTRUSOL Extruded Bars and 

MULTI -PURE Cast Bars are made 
from specially processed ultra high 
purity solder. EXTRUSOL bars and 
pellets are protected by plastic film 
from the moment they are made to 
the moment they are used. And 
MULTI -PURE bars are probably the 
smoothest and brightest solder bars 
you will ever see. 

Ersin Multicore Savbit. 
This cored solder has countless 

uses. For instance, it avoids erosion of 
copper plating and wires as well as 
prolonging the life of soldering iron 
bits. 

Liquid Fluxes. 
We have a whole family of them, 

so you're bound to find the right one 
for your job.One of our latest is PC 26, 
exceptionally fast but non -corrosive 
and non -conductive. Eliminates 
"icicles" and"bridging:' 

ROSIN BASE 
ERSIN 
Flux No. Type 

0360 
5381 

304D 
304W 
PC.21A 

PC. 26 

366 

non -activated 
mildly activated 
Chloride and Bromide free 
mildly activated 
i {elide Free 
activated 
activated (extra fast) 

activated (extra fast) 
366A -25 activated (extra fast) 
ORGANIC ACID 
PC.101 water base 
PC.112 solvent base, fast drying 
INORGANIC ACID 
ARAX water base 

extremely active 

Solderability Test 
Instrument. 

Already used by major electronic 
companies throughout the world, this 
novel instrument saves production 
costs by controlling solderability of 
component leads which, unlike a 
printed circuit, cannot be assessed by 
a simple "immersion and inspection" 
test. 
Multicore Soldering 
Chemicals. 

We make.a complete, compatible 
range to assist in soldering 
processes. They clean, protect and 
preserve. 

Right, those are the products. Now 
for the advice. And we can't really 
say any more than: if you've a 
soldering problem or question, call us. 
We really do have all the answers 
and the widest range of problem 
solving test equipment. 

Solids 
Content 
w/w 

38% 

25% 

10%1 
25°%af 

38% 

15% 

38%1 

25%1 

12% 

9.5'%1 

40% 

Specifications 

MIL- F- 14256D Type R; DTD 599A 
DIN 8527 F -SW 31 

MIL- F- 14256D Type RMA: 
DTD 599A 

DIN 8527 Type F -SW 32 
DTD 599A 

DTD 599A; DIN 852 7, F -SW 26 

DTD 599A; DIN 8527,F -SW 26 

Meet DIN 8511 Type F -SW 26 and 
pass DTD 599A Corrosion Test 

Water soluble residues must 
be removed after soldering. 

Used with most "very difficult 
to solder ".metals.Not for 
electronics assembly joints. 

Nallicafg 
For full information on these or any other Multicore products, please write on your company's letterhead direct to: 

Multicore Solders Limited, Maylands Avenue, Hemel Hempstead, Hertfordshire HP2 7EP. 

Tel: Hemel Hempstead 3636.Telex: 82363. 
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