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MARCONI INSTRUMENTS LTD

R

mi’s TF 2015
~awider view
of signal generation...

The TF 2015 is a versatile 10-520 MHz signal generator with  frequency and the synchronizer will finish the job for

calibrated a.m. and f.m. and an accuracy of output level you. Now you can change the frequency by up to 29
setting normally found only in instruments costing three using the decade dials without touching the generator -
times as much. A special system gives very fast tuning and all to an accuracy of 2 parts in 107, it stays locked
across the bands yet provides smooth control within the all day and doesn’t degrade any aspect of the

narrowest of passbands. Leakage radiation is carefully generator performance.

screened out to enable accurate measurements to be made I.F. Prcbes

even at levels below IpV. These are an invaluable aid to the testing of receivers
Matched Synchronizer = with squelch or battery economiser circuits.

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 stabifity 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

These circuits are inactivated when the crystal-
controlled signal from the probes is brought intc
the proximity of the receiver’s i.f. strip. This
makes it easy to tune the generator to a receiver
when its chanrel trequency is unknown. The
probes can also be used to check exact tuning by
adjusting for zerc beat.

®
ENI THE SIGNAL GENERATORS

MARCONI INSTRUMENTS LIMITED

Longacres, St. Albans, Hertfordshire, England, AL4 0JN - Telephone: St. Albans 59292, Telex: 23350.
A GEC~Marconi Electronics company.

WWw—001 FOR FURTHER DETAILS
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LOW COST VOLTMETERS
from the
range
of
LEVELL

PORTABLE INSTRUMENTS

[(EH) 1e0aT8ar0 v IMETES TYH Tuath

< —

e,

A.C. MICROVOLTMETERS

VOLTAGE & dB RANGES: 15,V 50uV, 150uV 500V
Acc. * 1% * 1% f.s.d. = 1uV at 1kHz — 100, -~ 90
+50dB

Scale — 20dB/ + 6dB rel. to TmW/ 6008

RESPONSE: *+ 3dB from 1 Hz to 3MHz, = 0.3dB from

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

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

INPUT IMPEDANCE: Above 50mV >4 3MQ< 20pf

On 50uV to 50mV - > 5M{2 < '50pt

AMPLIFIER OUTPUT: 150mV at f.s.d

. £11 . £88
TM3A TM38B

D.C. MULTIMETERS

VOLTAGE RANGES: 3uV, 100V 30V 1KV

Acc. = 1% +1% ts.d. *0.1pV. LZ & CZ scales

CURRENT RANGES: 3pA, 10pA. 30pA 1mA (1A for
TMOBP

Acc +2% *1% ts.d *0.3pA LZ & CZ scales.
RESISTANCE RANGES: 3Q, 1002, 30Q2 1.GQQ linear Acc
*1% *1% f.s.d. up to 100MQ.

REGORDER OUTPUT: 1V at f.s.d, into > 1k on LZ ranges.

we, £11 e £129

BROADBAND VOLTMETERS D.C. MICROVOLTMETERS
F. VOLTAGE & dB RANGES: 1 3mv. 10 :

HF. VOLTAGE & d8 RANGES: imv. Smy, "0V oas | | voLTAGE mancEs: 30, 100wy, 300 300V,
300w i + 20dB. Scale — 10dB/ + 3dBrel. to TmwW /50 5 S == - A
O;dBuf;)m 1MHz to 50MHz. = 3dB from 300kHz 10 CURRENT RANGES: 30pA, 100pA 300pA 300mA

acc = 2% =+ 2% tsd. x 2pA (Zscale

400MHz LOGARITHMIC RANGE:

L.F.RANGES: As T3 except for the omission of 15uV and + Buvat = 10%tsd, * 5mVatx 50% f.s.d. * 500mV at
1505V fs.d

AMPLIFIER OUTPUT: Square wave at 20Hz on H.F with RECORDER OUTPUT: + 1V at f.e.d. into > 1k&.

amplitude proportional to square of input. As TM3on L.F

e £125 % £135 oo £73

These highly accurate instruments incorporate many useful features, including long battery life. All A type models have 83mm scale meters, and
case sizes 185x110x130mm. B types have 127mm mirror scale meters and case sizes 260x125x180mm

LEVE LL ELECTRON ICS LTD . Prices include batteries and U.K. DELIVERY. VAT extra
Moxon Street High Barnet, Herts. EN5 5SD Optional extras are heather cases and mains power units
Tel: 01-449 5628/440 868’6 send for data covering our range of portable instruments

WW—010 FOR FURTHER DETAILS
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The world over_ For high quality electronic valves,
semiconductors and integrated
circuits — and the speediest service —

You get the specify Haltron. It’s the first choice of
Governments and many other users

- throughout the world. Haltron product
best serV|ce quality and reliability are clearly
confirmed. The product range:is very,
f- very wide. And Haltron export
rom Haltron 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,
Halt YOI  orpington. Kent BR5 304,

Telephone : Orpington 27099

Telex: 896141

WW — 068 FOR FURTHER DETAILS
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Current Dumping thats 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 internai 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.WW Acoustical
Manufacturing Co. L:d.,, Huntingdon,
Cambs., PE18 7DB.

QuAD

for the closest approach to the original sound

QUAD /s a Registered Trade Mark
WW-—-017 FOR FURTHER DETAILS
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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

The best pick-up arm in the world

WW 012 FOR FURTHER DETAILS
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You won’t find better value for money.

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 111 and UHF Band IV. 1 kHz tone for sound performance
checks.

PM5509 PAL TV Pattern
Generator
Price £350

The ultimate in pattern generator:
Full IF coverage; band I, I11, IV

and V. Electronic tuning with §
preset channels. 10 test patterns
(colour and black white). Adjustable
chroma burst and HF-amplitude.
Special sync, video and VCR outputs.

v

PM6456 FM Stereo Generator
Price £192

Complete stereo signal. 1. & R signal.
Internal L.F. modulation: 1 & s kHz.
External stereo modulation
possibility. X-tal controlled pilot.
Adjustable mulitiplex signal.

PM5324 HF Generator
Frequency range 100 kHz —
110 MHz. X-tal calibration.
Special band spread ranges.
High tfrequency stability.
Electronically stabilised
output max. 5o mVrms in
75 1 Facilities for internal
and external AM and FM

modulation.
PM5334 TV Sweep Generator Price £399

8 frequency ranges, 3 MHz -

860 MHz. Sweep width
continuously adjustable over
selected range. Sweep frequency
adjustable, 8 — 50 Hz. One variable
and 3 fixed markers. Signal
frequency is accurate and
thermally stable. Stabilised output
into 75 {2 load.

Price
£297

the Philips P
way to prosperity -

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.

/'\“‘“x\

ﬁnic Multinieter

Price £69

AC DC voltage ranges 100 mV-1 kV.
AC DC current ranges I pA - I A.
Resistance ranges 100 {1— 10 M (L
2-3",, accuracy on all ranges.
Resistance measurements: unique
linear scale. No zero adjustment
necessary. Automatic polarity
indicator.

PM2412 General Purpose
Multimeter Price £48
DC voltage 300 mV - 1000 V.
AC voltage3V-600 V.
DC current 10 mA -6 A.
AC urrent 100 mA — 6 A
. values fus.d.)
Resistance 1 ¢ — 10 M (2. Tautband
10,000 {1 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 200 -2 M ¢
Full circuit protection.
Provision for temperature
measurements, —60 to

PM3110.10 MHz dual-trace
oscilloscope

Price £243

Fully automatic triggering, including
TV line and frame.

Large 8 x 10 cm screen.

10 MHz somV, s MHz 5 mV.
Overload protected.

Ergonomic styling and lightweight
construction.

200 C.

‘T'he Philips Plus is the quality of design, specification

and appearance — particularly in terms of human -
engineering - of every instrument. A toral testand
measuring range capability, which includes "scopes,
meters, counters, pulse generators, power supplics,
recorders and generators, The ability to supply all the }
user’s needs from a single source. 0

Al prices exclude VAT,

For prompt delivery of any of these instruments, send
us vour cheque. If vou require further information, usc
the reader reply service or write to or telephone

l‘i’@ Pye Unicam Ltd

Philips Electronic Instruments Dept.
A memoer of the 2ye of Cambviooe Group

York Strect Cambridge England CB1 2PX
Tel: Cambridge (0223) 58866 Telex: 817331

WW—087 FOR FURTHER DETAILS
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On balance the best

Cintel2000
Flying Spot Colour Economy with Super High Band
Telec'ne Broadcast Performance

the obvious choice for the

cost and quality conscious user.
The allin one 16mm/35mm Telecine

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

S‘ aFIANK CINTEL e

awan

Watton Road, Ware, Hertfordshire, SG12 0AE, England. Telephone: Ware 3939, Cables: Rank Ware, Telex: 81415.
A trading unit within RPI Ltd.

WW — 080 FOR FURTHER DETAILS
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In arange of muitimeters with pointers

whats the point of one without

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 DA14. it offers youa choice of

DC, ACand resistance ranges at high accuracy. Highinput
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 bedt 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. A few hours of that and the
average engineer woulc be begging for the return of
his cld analogue meter.

That's why we gave the DA 114 numerals big and
bright enough to read across a room. And it'sthe
reason that AVO, whife 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 Bectronics Engineers includes
Model 8 Mk 5, Model 72,and the high impedance
models EM 272 and EA 113

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

AVO Limited, Archcliffe Road, Dover,
Kent CT17 9EN. Telephione: Dover
(0304)202620.Telex: 96283

%. Thorn Measurement ~ontrei and Automation Division

WW — 114 FOR FURTHER DETAILS
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)

sound equipment
by

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

X209

WW—061 FOR FURTHER DETAILS
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A message for dealers
in exclusive high quality
audio equipment -
everywhere.

It is now proposed to expand the distribution of ZD22

: Stereo Pre-amplifier Control Unit
RADFO.RD products t.)y supplylng fl:om the A stereo pre-amplifier of virtually zero distortion.
factory in BRISTOL direct to franchised dealers Inputs for disc, tuner, and two tape machines.

outside the United Kingdom. Size 17" x 42" x 10” deep. £145.00

]
o

If you have a discriminating clientele looking HD250 Stereo Integrated amplifier
Incorporates ZD22 pre-amplifier with low distortion

for the finest a“‘?'o equipment and Iogdspeaker power amplifier of 50 watts per channel into 4-8 ohms
components available, you could profit from a load. Headphone output. Illustrated above.
direct RADFORD franchise. f Size 17" x 43" x 11", £195.00

ZD100 Power amplifier

Power output 120 watts in 4 ohms and 75 watts into

8 uhms. Distortion less than 0.004% up to clip level.
Radford Audio Ltd Size 17" x 42" x 13". £175.00

Ashton Vale Road

. ZD200 Power amplifier
Bristol BS3 2HZ England 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

Write today for details and leaflets.

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-Fiand people possessing deep experience and

expertise in staging —__major exhibitions.
N —
n N
\pre

Plans
forthe new —-carlier dates

1975 new —extended trade
Agdlo only period
Fair
include:—

plus —

The backing of
all the <ey
|PC Business

new —floorplans Pregs -
publications

new —coststructure

new —Biggestaver
all-media
promotion

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 postto:  Audio Festival & Fair, lliffe Promotions Ltd.,
Dorset House, Stamford Street, London SE19LU.

Tel:01-261 8000

wwwawLamericanradiohistornv. com
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Bridge inathousand

TTWITNE RERR

WAYNE KERR

Amember of the Wilmot Breeden group

For more information phone Bognor (02433) 25811, or write to

Wayne Kerr, Durban Rd., Bognor Regis. Sussex PO22 9RL

One partinone thousand is the accuracy
of Universal Bridge B224 from 10 ohms
to1gigohm,0.1pF to 10 microfarads and
Tnanomho to 100 millimhos. Monitor its
1592Hz source frequency and also get
0.1% from TmH to 10kH. With reducing
accuracy,coverage extends above and
below the ranges quoted,onR,C,Gand 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 1%
volt standard size battery.
Model “Mini-Z 1" measures from—40° Cto + 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% EXTRA)
Write for turther details to

HARRIS ELECTRONICS (LONDON),
138 GRAY'S INN ROAD, LONDON. WC1X 8AX
("Phone 01-837 7937)

1-10,000 for same

day shipment

Prices from 49p 100 rate
Military grade-

ask for NATO conversion list

Custom design specials-
7-10days for samples

15 years experience

Equivalents to most European
& U.S.type available

WW—059 FOR FURTHER DETAILS

Erg GOMPOEWS  reicohone: 0s82-62241

Luton Road, Dunstable, Bedfordshire, LUS 4LJ England

WW-—108 FOR FURTHER DETAILS

wanww americanradiohistarvy.com



www.americanradiohistory.com

Wireless World, March 1976

The Greenwood guide to
professional soldering.

tiptemperature.

The Iso-Tip. A safe, high-
poWvered iron which works
anywhere withouta mains
lead. The breakthrough?
Nickel Cadmium cells that
are re-chargeable.
(Acharging standis included
for240vor 115vA.C.)

Each charge gives at least
60 soldering joints. Weight?
Only 60z.

- SR

Also available: Oryx safety stand.

The Oryx 50. A temperature controlled mains
solderingiron. (Temperature control within + 2%.)
Adjustment (200°-400°C) can be made whilstiron
is operating using the same tip. Light, compact and
easy to handle. Alarge 50W elementloading gives
rapid heating and high performance with constant

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

Gryx 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.

11
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$~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.

Smioid—iio§l icice—i—4_e_s_s. | When your circuit is proved working on your DEC, simply plug the components into a
ro—o—e—s e—e—e—er - o—e—e_se ._._._.JSuper Solder Board — a fibre-glass, drilled, roller-tinned finished circuit board using the
eTeTeme———e—s—e—e:  ne-e—e—s——e—e—e—s . | same layout as the DEC breadboard. Once the components are plugged in, in the same
BO=0=00 O=0=0=0  B0=0=0=0 JTiTome | positions as on the DEC, solder! (No cutting or drilling of contact rails.) The result — a
T reaee @ aoTiT I perfect, finished, printed circuit board.

meme—s—s——oe—o—e—er e—e—e—s—Tee—e. |Super-solder boards are available in packs of 1 or 3 off.

: . o e .. |SUPER SOLDER BOARD SSS-1 for use with S DEC circuits, only: 1 off £0.39;
ne—e—e—e  s—e—s—es e—e—e—s  e—e—e—en |3 OFf £1.00.

e T e e+ .. |SUPER SOLDER BOARD SST-1 for discrete circuits: 1 off £0.59: 3 off £1.60.
B I s-¢=2—¢——s-2-s—2» |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 aiso 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.

i : The Expo Reliant Mini Kit, consists of the Reliant Standard Drill (0150) and a set of 20
% s 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.

LZippy Cabinets. Ideal For All Assembly Cabinets.

Robust ABS plastic assembly boxes, front panel designed to be cut and drilled, slots
inside for mounting circuit boards attractive colouring and styling.

TP1 80x 50x 30mm£0.7210FF TP3 155x 90 x 50mm £1.62 1 OFF
TP2115x 65 x40mm £1.27 1 OFF  TP4 210 x 125 x 70mm £2.27 1 OFF

Discount for quantity prices include Post & VAT

Resist Coated Circuit Board Lowest price in NIGHT GUARD. S DEC — T DEC — U DEC Accessories.

U.K. . . ) Dimmer with a difference, Guards your home 16 DIL ADAPTOR . ........... £0.99
12" x 12" Glass Fibre 1/16 coated with resist from theft, SET, darkness comes, lights come 16 DIL with socket . ........... £1.92
£1.50 each. on, dawn, lights go off. Dims room lights up to Single ended leads (packs of ten) . . £0.90
500 watts. £5.95 + £1.05 VAT & POST Double ended leads (packs of ten) .  £0.90
Circuit Board Manufacture, Fast delivery, Low . EXPERIMENT GUIDES used by all 1o
Price, any circuit board made in days. teach electronics with DEC breadboards.
GUIDE A ... .. 8 Projects ... .. £1.50
GUIDEB ..... 10 Projects . . ... £1.77
SUIDEC ..... 3 ADVANCED . f£0.90
SUIDED ... .. 10 Projects . . ... £2.40
GUIDEE ..... 23 Projects .. ... £4.20
P.B. ELECT/RONICS LTD.

SCOTLAND

ELECTRONIC — SCIENTIFIC — / INSTRUMENTS

Sales Office: 57 High Street, Saffron Walden, Essex. Tel: Saffron Walden (0799) 22876
Factory: 62 Largo Road, St. Andrews, Fife, Scotland. Tel: St. Andrews 2641. 2010

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

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

e '
: (R) 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
Jaboratory grade assembled mstruments. 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 GL.2 6EE. Tel: (0452) 29451.

assembled instruments

: g,!’} To: Heath(Gloucester) Limited. Dept \ZWW-36.
: 6_?. 1 Gloucester GL2 6EE, Schlumberger
_ gg | Please send me hoth Heathkit catalogues. |
v I Name = o |
\ 7 I I
| 37 — | Address_ . , S "

- Posteode——
L_--_________----J

FAST RESPONSE STRIP CHART RECORDERS

Made in USSR

-,

( > A Type H3020-1 Type H3020-3
, ‘! Single pen Three-pen

CX S NN

Specification Recording: Syphon pen directly attached
to moving coil frame,

Basicerror............. 2.5% curvilinear co-ordinates
Sensitivity . ............ 8mA F.S.D. _ _
Besponsey ______________ Ug Sec. Equipment: Ma!'ker pen, Timerpen, Paper footage
Width of each channel . . . . . 80mm indicator, 10 rolls of paper, connectors.
Chart speeds, selected by etc.

ushiDUHOns-ch -asis s T e 1-25- Dimensions: H320-1: 285x384x 16.5mm
Chart drive. . ... . .. ... .200-250v 50Hz H320-3: 475x384x16.5mm

PRICE: H320-1 £108.00

, H320-3 £160.00
Available for immediate delivery Exclusive of VAT

Z & | AERO SERVICES LTD.

44A WESTBOURNE GROVE, LONDON W2 5SF
Tel. 01-727 5641 Telex: 261306

= s
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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.

JAMES

SCOTT

(Electronic Engineering)Ltd

CARNTYNE INDUSTRIAL ESTATE
GLASGOW G32 6AB )

Tel:041:778 4206

WW—004 FOR FURTHER DETAILS
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brenell
PROFESSIONAL
TAPE TRANSPORTS

and multi-channe! electronics
for studio and industrial use

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
e R a e s == s o =

*
*

Finance
available

* K KX ¥

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

REPAIRS

OF ELECTRICAL MEASURING INSTRUMENTS

7-14 DAYS SERVICE
< MODEL 8 MKV

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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TAKES UP ALMOST NO BENCH
SPACE.

NEW LOW PRICE. £67.50 inc. p&p
ex vat. S1ZE 61 x 33 x 23 in
Mains PSU available which fits —including knob

inside ready drilled case. . Also: FX-1 FREQUENCY MULTIPLIER (X 60.X 100) * and terminals

FIVE RANGES
4 ppm CRYSTAL

15
MEASURE , FREQUENCY ANY-
WHERE WITH MULTIMETER SI1ZE NOW WITH MIN IATURE
INSTRUMENT POWERED BY . BATTERY
FOUR PENCELLS 0.4 in. METER
Latest technology miniature device DISPLAY 4 FREOUENCY
uses four 0.4" LED digits to display FM-1
frequency. 5 ranges with coupled
decimal point_ give resolution of FOUR-DIGIT MEMORY
0.1Hz to 1kHz in decade steps. DISPLAY

‘ £27.50
5 E//-O/ ’ INSTRUMENTS LTD., 24 Copenhagen Street, LONDON N1 Tel: 01-278 6273
WW

'WW —084 FOR FURTHER 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 bel6w aay,.
comparable instrument. Check these features
and see why the 4D25 is a must for the
discerning buyer.

* DC-25 MHz, full screen
% 3% accuracy
*Signal delay (both channels)
%One control for Trig Level and Polarity
% Timebase 200ms to 200ns
x § expansion
* Sensitivity 50V/cm to 10mV /cm

¥

JSD P E X Werite or telephone today :-

Scopex Instruments Ltd., Pixmore Industrial Estate,
. Letchworth, Herts. Tel: Letchworth (04626) 72771
*UK List ex VAT
WW—078 FOR FURTHER DETAILS

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

@ THEATRE AND LECTURE THEATRE AUDIO SYSTEMS

@ AUDIO MIXING EQUIPMENT

@ SIMULTANEOUS TRANSLATION SYSTEMS

@ RADIC AND T.V. BROADCAST SOUND CONTROL EQUIPMENT

@ MARINE INTERCOMMUNICATION AND ENTERTAINMENT EQUIFMENT

@ System design, manufacture and installation.

H AUDIX LIMITED
a l I l Wenden, Saffron Walden, Essex CB11 4L9

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

wawaaLamericanradiohistorv. com
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ALLEN & HEATH Ltd.

’ * MINIMIX is a unique system of
-, ! interlinking units which may be used
d individually or together to provide
low cost quality mixing facilities for
o 3 - e\ any application.

. is..‘

-

* QUASI is a fully professional semi-

e A modular portable mixing console. It
: can be supplied in two

E J [: ] {: ] E = B T configurations, 8 x 4 or 10 x 2.

|l et o 1 * POP MIXER is a modular 16 channe!
T s T e S, stereo P.A_ console built to a very
high standard and with maximum
facilities.

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

Hillzn snd Hasif lid

H Pembroke House, Campsbourne Rd., Hornsey
LONDON, N8. Tel. 01-340 3291 (10 lines)

WW—120 FOR FURTHER DETAILS

66 where can get an RF Generator
nowadays that's easy to use,reliable,
robust but not too expensive? 99

"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 Qutput level from 1Y to 100mv
(=6dB). AF Signal source facility (1kHz). 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.

roL Thorn Measurement Control and Automation Division
WW—102 FOR FURTHER DETAILS
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&ELECTRONORGTEC'HNICA thSt ]ﬂ([lﬁ]._)nlellt
carbon film

RESISTORS

¥ and Yaw 70°C 5% tol. E.12

i \ndtimetars

The Eagle range of multimeters
covers every possible need of the
electrical or electronic engineer.

* They cost from about £6 to £68
(inc V.A.T.). There's at least one
which suits your job precisely.

We have a lot of other test equipment too.

e A R e e Send the coupon and we'll send you our
complete catalogue.
Mmmwmwm'w = P e e e . . - . -
ot ) m _ R IPIease send me details of all your test equipment
o ,__m*.,_wm.. B B VAME (o
| ADDRESS ..o ot s
— SRR — B o e .
—_— e SRR — D oo e
[.C . J' Eagle International Ltd., Precision Centre, Heather Park Drive, Wembley HAO 1SU I
S | Tel(01)-902 8832'
EX-STOCK | |
i |
. OF ONE VALUE VAT i i
Contact John Gingell | |
AERO SERVICES LTD. i wwl
Z & I 44A Westbourne Grove e o oo oo o o m = = - on on o oo ol
London W2 5SF WW—028 FOR FURTHER DETAILS

TEL: 01-727 5641 TELEX 261306

WW—005 FOR FURTHER DETAILS

€6 Where can1get a Universal Bridge

that's good enough for the labs,simple
to use and tough enough for the shop

floor and doesn't cost a fortune? ,,

*Here= AVO's Universal Bridge B150MKk. 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 tothe mechanical
in-line digital display and interlocking units selector.

The B150Mk. 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.

,A:.. Thorn Measurement Control and Automation Division
WW—103 FOR FURTHER DETAILS
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TheBest
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 your’needs. 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 exampie of sheer professionalism.

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

Cat. Turns Ratio

Impedance {OHMS) Operating Level Frequency

No input Qutput Sec/Pri aBm at 50Hz Response

MU 7501 0315 100k 83/188 1

MU 7503  0-200-600 100k 13/23 1 o +1d8B

MU 7514 600 600/24k 1 +1 50Hz 10kHz

MU 7518 10k CT 10k 11CT

MU 7521 375/15  600CT  632/1264 1

MU 7522 375/15 100k " B/?/IGA 1

MU 7524 150/600 600 CT 1721

MU 7526 600CT  300/12x 1+1ta1CcT( '65 B

MU 7530 10k CT 10k t1cT BB e S ST D
MU 7534  50/200 100k * 22.4/448 1 ) *

MU 7566 600 CT 10k/2.5k 4 08/2 06 1 05

MU 7567 600/150 50k 913/1826 1

MU 7582 200/50 600 CT 173/3 46.1 20 + 0508 10Hz-100kHz
VM 7461 15/3.75 600 6.35/12 71 }

VM 7464 600/150 600 1721 + 1d8B 30Mz 22kHz
VM 7466 600 10k/2.6k  4.14/2.07 1 4.75 }

VM 7468 50/12.5 50k 32/64°1 , + 108 30Hz-12kHz

We woutd emphasise that the above
is a representative selection only,
Send for Brochure GTS for
complete listings.

All units described are normally
AVAILABLE FROM STOCK

SPECIAL DESIGN SERVICE
1f your requirements cannot
be met by 01ir standard
range, then wa will gladly
design for your
production needs

Gardners Transformers Ltd.
Christchurch Dorset BH23 3PN
‘ Telephone 02015-2284

‘\ Telex 41276 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 Regss,
West Sussex. PO22 9RL Telex
86120 Telephone Bognor
Regis (02433) 25811

Interviews by arrangement

WAYNE
KERR

WW — 066 FOR FURTHER DETAILS

DIGITAL CLOCK KITS

LITRONIX CLASS Il LEDs 1-24 25-99 100+"
DL707E, 704E, 701E0Q 3" 0.70 0.48 0.36
DL727E, 728E, 721E-0.5'" (2 digit pack) 1.80 1.15 0.86
DL747E. 746E, 750E0 6" 1.50 1.00 0.80
MHI CLOCK KITS
Contents:, Clock chip, driver chip. PC board 1-9 10.24
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 iming 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/Down counter MMSS.99 19.50 18.60
MHI-7001  Time. date, alarm, sleep. 7 seg 10.00 8.70
MHI DISPLAY KITS
Contents® Litronix Class | LEDs & PC Board 1-9 10-24
MHI-707 /4 (digit) O 3"’ 6.60 6.00
MHI-707/6 03" 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 06" 9.80 8.75
MHI-747/6 06" 14.70 13.00

MHI CASE 8 x 5.5 x R inches 2.95 (plus 0.25 p&p)
The above kits are not suppled with transformer, resistors, etc . all of which
are stocked by most radio shops With some kits (e.g MHI-5378) we aiso
supply quartz crystals, tnmmers or other components normally difficult to
obtain Any of the MHI clock kits will interface directly with any of the MH]I
display kits or any other common anode LEDs.

Terms C W.0. Access. Barclaycard (stmply quote your number and sign})
Credit facilities to Accredited account holders
ALL PRICES EXCLUDE VAT AT 8%

BYtNO0OD

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
catalague from:
Special Products Distributors Limited

81 Piccadilly, London W1V OHL
Telephone: 01-629 9556

XCELITE PROFESSIONAL HAND TOOLS

WW—048 FOR FURTHER DETAILS

LOW-COST INSTRUMENTS

oms s @ e s (@ oo

EEERI- ® |VALUE!
Poe e W}}— o b
@e e O ¢ £82

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, 10ps to 1 S in decades
Sensitive, protected FET input

Tt
T e I e
=ll hanin " T N,
. .
y

1ae coUNTER Nman

i P BBELG O ﬁ L@

744 COUNTER TIMER | 643 FUNCTION GENERATOR
£79 + £2.00 p.&p. + VAT| 86 +£2.00 p.&p. + VAT

Accurate, digital frequency setting
Measures frequency. period and time - t[]1Hz|—1MHzI .

ide range external control of frequency
SDMHZ '""‘“‘?“‘Y range (DC cogpled) Triangle, Squarewave and Low Distortion
5-digit, long-life incandescent display

Sinewave outputs
Sensitive, protected FET input 50Q + simulitaneous outputs
DC offset
Delivery is normally ex-stock—telephone for confirmation

Prices correct at time of going to press, subject to change without notice

OMB ELECTRONICS

Riverside, Eynsford, Kent DA4 OAE

Tel. Farningham (0322) 863567

Resistance Range 1092 to 150K {2
Tolerance from £1%%6
Nominal Watage (@ 70 °C upto 50K§2 1256mw

Prices from 9.06p each 100 rate
Temperature Coefficients from 50ppM
Size 4-1mm long 1-8mm diameter

" Erg GOMPONENS  reieprone 0582 62241

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

WW—110 FOR FURTHER DETAILS
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”
AEL GATWICK HOUSE, HORLEY, SURREY, ENGLAND

QUARTZ
CRYSTALS ¥\ 31 D

Tel: Horley (02934) 5353
Telex: 87116 (Aerocon Horley) - Cables Aerocon Telex Horley

WW—055 FOR FURTHER DETAILS

Type A modular system with widest \
e Or range of film backs, lenses, viewing

systems and adaptors to meet virtually

»

Oscilloscope 5
p Plus inexpensive Type P (prices from £50)

utilising coaterless Polaroid ® film and

‘ ameras Robot with economical 35mm film for
continuous feed.

More complete details available on request from:

@ + Telford PRODUCTS LTD.

WADSWODRTH ROAD PERIVALE GREENFORD MIDDX. ENGLAND Telephone:01-998 1011 Telex:935524

HZLYZYT®  ; \uc0En COMPANY OF BENTIMA INDUSTRIES LIMTED

®Reg. Trade Mark.

WW —020 FOR FURTHER DETAILS
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The big fou

Wireless World, March 1976

ALSO AVAILABLE AT
LEADING BOOKSTALLS

rfrom

Wireless Worlid

Wireless World
Annual 1976

l 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 com-
patability, electronic ignition and
radio astronomy in schools.

Hi-Fi Year
Book 1976

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.

High Fidelity
Designs

Circuit
Designs (1)

3 In response to demand for
reprints of Wireless World
constructional projects, we have
collected fifteen of the most
popular designs in one book.

4 A compilation of the first
ten sets of Wireless World
Circards end including addi-
tional circuits. Each set in this
hard back book is preceded by an

explanatory introduction.

Order coupon

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

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

Hi-FiYearbook 1976 £2.35incl ————
High Fidelity Designs £1.35incl.
Circuit Designs (1) « £10.40incl

(cheques payable to IPC Business Press Ltd)
Name

Address = _ E— T

Regd. in England No. 677128 Regd. Office: Dorset House, Stamford St.

l

|

|

|

I

| | encloseremittancevaluef
|

I

I

!

I

f

| SE1 9LU
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Audio Lahoratory
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.

Wiite today for leaflets and details of franchised
dealership.

Radford Laboratory Instruments Ltd
Ashton Vale Road
Bristol BS3 2HZ England

21

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

Size: 17" x 7" x 83" £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 0.007%.

Size: 17" x 7" x 83".

HSV1. High Sensitivity Voltmeter

Average reading: 10uV to 300V f.s.d.

HSV2. High Sensitivity Voltmeter

True r.m.s. reading. 10uV to 300V f.s.d

ANM1. Audio Noise Meter and High Sensitivity
Voltmeter

Average reading: 10pV to 300V f.s.d.

Includes Wide band, Audio band, IEC curve ‘A’ and CCIR
weighting networks. lllustrated above £150.00
ANM2. Audio Noise Meter and High Sensitivity
Voltmeter

As ANM1 but true r.m.s. reading.

£225.00
£125.00
£175 00

£200.00

WW—032 FOR FURTHER DETAILS

METER PROBLEMS?

137 Standard Ranges in a variety of
sizes and stylings available for 10-14

days delivery. Other Ranges and
special scales can be made to order

Full Information from:

HARRIS ELECTRONICS (London)

138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937

new OLSON

SLOPING
CASES

|— Type | Panel Dim l Depth Height Price
1+ | 150 m/m x 100 m/m | 95 m/m | 95 m/m  £1.55p
2 | 200 m/m X 100 m/m l 95 m/m 95 m/m £1.75p
3 86 m/m 95 m/m £1.95p

250 m/m x 100 m/m
New range of cases at 45° sloping panels, attractively designed of robust
construction and finished in two tone colour. Supplied complete with four rubber
teet, 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.

PORTABLE POWER DISTRIBUTION

COMPLETE WITH 6FT CABLE AND
13-AMP PLUG

4 Sockets 13A 8.80

6 Sockets 13A 10.45
4 Sackets 13A/SW 10.06
6 Sackets 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. 3Z'0r55haas oo™ &

—
WW—042 FOR FURTHER DETAILS
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EXCLUSIVE — WORLDBEATING

Wireless World, March 1976

DIGITAL ALARM
CLOCK KITx

INCL.
VAT &
DEL.

S
()
N e A

* Or Ready Built & Tested £22.50 i#

NON-ALARM £14 INC. VAT, ETC.

S.A.E. for complete price list
@ Built-in Alarm @® Mains failure ind.
® Photo cell con-
® Tilt Snooze Sw.

trolled brightness
# AM/PM Indicator @ Separate alarm
Control Sw.

€ Giant0.63’ LED
Display

12/24 hr. mode ® 9 min. Snooze

SHEFFORD, BEDS.

For Programming,
Select on Test
Crosspoint Switching,
Range Changing,
etc. etc.

From about
£0.56 each

DiLswitch16 ]

Contacts, 1p/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.

g GOMpOemts  econone o0ss2 62001

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

WW-—109 FOR FURTHER DETAILS

CWO, PULSE ELECTRONICS, DEPT. WW1 0, 202 SHEFFORD RD., CLIFTON,

PHONE: HITCHIN 0462 814477

@® No knowledge of
1 electronics to

build kit

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 Cables Aerocon Telex Horley Telephone Horley 5353

WW-—057 FOR FURTHER DETAILS

JES AUDIO INSTRUMENTATION

) lllustrated the Si452
f) 0 O Distortion Measuring
i Unit—low cost distor-
@ g @ O tion measurement down
& B Q’EO o (" to .01% £40.00
]
Si451 £50.00 Si453 £50-00
Comprehensive Millivoltmeter  Low distortion Oscillator
350p Volts 20ranges sine — square — RIAA

prices plus VAT
J. E. SUGDEN & CO. LTD. Tel. Cleckheaton [0274) 872501
CARR STREET, CLECKHEATON, W. YORKSHIRE B19 S5LA

WW—040 FOR FURTHER DETAILS

PETITE PRECISION!

A 12V DC POWER TOOL FOR THE DiiSIGN AND RESEARCH ENGINEER i
AVAILABLE IN KIT FORM OR SEPARATES ,
EXAMPQF_FRENCH PRECISION ENGINEERING ”%,&Ai
Diameter 33mm - g 3 o 1
Weight 160g & i' By
Length 125mm L= . e ’ 1
Torque 120cmg . 'fuﬁv_a_,_ux
f;i)l\fox 10,000 Stand £3.76
at 12V DC N Flexible drive. - P&P 35p
Power 9/14V DC . £5&.IOI§)25 UK DISTRIBUTOR
. P
gragg}%sc Now inpuse by the following: PRECISION PETITE LTD
transformer rhonhe eiomic Energy 119A HIGH STREET
Fuels, Weekend TV, Ministr TEDDINGTON’ MIDDX. UK
NEW IMPROVED MARK I1 £8.00 P&P 35p | of Defence, Hospitals, TEL. 01-977 0878

opticignsterc] SAE for leaflets, price list and order form

www. americanradiohistorv. com



www.americanradiohistory.com

Wireless World, March.1976

23

JointheDigital 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 apphcation areas in the next few years

Are you prepared to cope with these developments?

This four volume course — each volume measuring
112" x 81" 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, fliptlops, registers, counters and
adders All from first principles The only initial ability
‘assumed 1s 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

Also available — a more
advanced course in 6
volumes:

1. Computer Arithmetic
Boolean Logic
Arithmetic Circuits
Memories & Counters

Calcutator Design

oo s w N

Computer Architecture

Offer. Order this together
with Digital Computer Logic &
Electronics for the bargain

£ 5 9 plus 50p  price of £9.25, plus 50p
. p&p p&p.

Design of Digital Systems contains over twice as much
information 1n each volume as the simpler course Digital
Computer Logic and Electromics All the information in the
simpler course 1s covered as part of the first volumes of
Design of Digital Systems which as vou can see from s
contents also covers many more advanced topics

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
Enthusiast being quicker and more thorough than classroom

Designer
Manager

Scientist learning. You work at your own speed and must

En ineer respond by answering questions on each new piece

St gd t of information before proceeding to the next.
uaen

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

Basic
B‘OOk 1 C-Grﬁ_:.l [F"_.-r
- S—— — i — k]'ﬁ--_ -
gical
Book 2 ogea
elements
Designing circuits
to carry out
logical functions.
Flipfiops
and

registers

3.95

- plus 50p packing and
surface mail anywhere
in the world.

Quantity discounts
available on request.

Fayment may be made
in toreign currencies.

\'AT zero rated.

© o Cambridge Learning Enterprises, ]
| FREEPOST, 5t. lves, Huntingdan, Cambs. |
I PE17 4BR |
*Please send me . . . . . set(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 eack, p&p included |
| ‘or . ... cambined set(s) at £9.75 each, p&p |
included )
I Name . . .. . . . e |
: Address . ... !
|

No need to use a stamp — just print FREEPGST on the
envelope.

L —
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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.

DC-20kHz «« 150 watts + 1db,
500 watts rms into 2.5 ohms
+0. ~ 15 DC to 20kHz. 1 watt 82
Below 0.05% DC to 20kHz

Odb 8 volts per microsecond
1 ohm to infinity
1.75 V for 150 watts into 82

10K ohms to 100K ohms

Slewing Rate
Load impedance
Input sensitivity
Input Impedance

Power Bandwidth

Power at clip point (1 chan)
Phase Response

Harmonic Distortion

Intermod. Distortion Below 0.05% 0.01 watt to 150 watts Protection Short. mismatch & open cct. protection
Damping Factor Greater than 200 DC to 1kHz at 85 Power supply 120-256V. 50-400Hz
Hum & Noise (20-20kHz) At least 110db below 150 watts Dimensions 19" Rackmount, 7" High. 94" Deep

Other models in the range: D60 — 60 watts per channel D150 — 150 watts per channel

MACINNES HOUSE, CARLTON PARK INDUSTRIAL ESTATE,

SAXMUNDHAM, SUFFOLK IP17 2NL

MACINNES LABORATORIES LTD
TEL: (0728) 2262 2615

WW-—033 FOR FURTHER DETAILS

NT3302: fet fm tunerhead
+AMgang

FET input stage
3 stage tuning
3:1 gearing
335pF AM gangs
AFC facility

* ok ok k%

*
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.

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.

distributed by Ambit international, 37 High St

y
b

Brentwood, Essex. tel:216029, tix:848095.

ALL 9000 chassis enquiries to Ambit please.
OEM enquiries to TOKO UK, Ward Rovyal Parade,
Alma Road, Windsor, Berkshire. tel:54057, tix:848095.

WW-—054 FOR FURTHER DETAILS

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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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
n e e d a 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 S ranges, with reception facilities for CW, MCW and

| ]
S I lt eS|Se r ; AM signals. Variants are available providing SSB reception
a modified coverage, and 50-channel erystal capability.

Eddystone Radio Limited

Member of Marconi Communication Systems Limited

Alvechurch Road, Birmingham B31 3PP, England
Telephone: 021-4752231 Telex: 337081

A GEC-Marcont Electronics Company

WW—007 FOR FURTHER DETAILS

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 1s completely portable,
heats in 5 seconds and recharges M-OV long-life beam tetrodes.

automatically inits own stand. g -

long-life nickel cadmium batteries .
giving tip performance up to 50 and one TT100 delivers

watts with a temperature of 370°C. 180W PEP at 850V H.T.

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

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

SSB conditions.

EEVand M-OV

Greenwood Electronics

Portman Rd, Reading RG3 INE, England knOW hOW.
Telephone: Reading (0734) 595844,
Telex: 848659.

LAP 80

THE M-O VALVE CO LTD, Hammersmith, London, England W6 7PE. E
Tel: 01-603 3431 Telex: 23435. Grams: Thermionic London. S EC
WW—060 FOR FURTHER DETAILS WW—016 FOR FURTHER DETAILS

www.americanradiohistorv. com


www.americanradiohistory.com

SPECIFICATION

 Bias Compensation:
Patented Direct Magnetic
Dialling System
Two Heudshells provided
with Gold Plated Contacts
*Oftset angle: 210
Tracking error angle:
l.ess thun 1.59
Weight runge of suitable
cartridge: 5-30y
* Connecting beads:
Low Cupacity  Phono
Plug
* Stylus pressure 1s by micro
sdjustment graduated
from 0-3g
Height Adjustment s from
45-60mm
* Qverall length: 330mm
Etfective length: 237mm
* Overhang: 1Smm

performance.

*

HAKUTO
INTERNATIONAL (U.K)) LTD.,

Add LUSTRE to every
Performance

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 vour 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

Wireless World, March 1976

- S
. Hakuto House. 557/563 Rayleigh Road. l.eigh-on-Sea, Essex, SS9 5HP. Telephone (0703) 526622

WW — 063 FOR FURTHER DETAILS

Servos
synchronous
steppers
dc motors

gearboxesand - ° -«
control systems 20

Stockists for ime Motors molann

McLENNAN ENGINEERING LIMITED
Kings Road Crowthorne Berks Telephone: Crowthorne 5757/8

Vaco STRIPEX
Wire Stripper

Precision Stripping Tool for most types of PVC
wire and cable from 38-10AWG. — Solid or
stranded.
Features include:
33 setf 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.
Packed in contoured piastic
case. Individually cartoned
No.70286. Metricwireplier. Crimpsterminals, cutsand measures
bolts, cuts and strips wire Combines the most used cable
operations in a single tool

Model No. 70285

Distributea by

Special Products Distributors Limited
81 Piccadilly, London W1V OHL
Tel. No. 01-629 9556
Cables: Speciprod London W1

WW—034 FOR FURTHER DETAILS
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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. . | ?z;d(;a;ncec:t;‘l’g:les Dept , Room 11, Dorset House, Stamford St., |
Constructional articles include making a | LondonSE1SLU. . ] |
photographic timer. Surveys cover yideo, magnetic I g:?ssienzleunsdiv:.e ....copy/copies of Wireless World Annual 1976 at I
tape compatability, electronic ignition and radio I | enclose remittance value € . .. .. (Cheques payable to IPC Business I
astronomy in schools. ‘How to . . . ' features range eSSl I
from using oscilloscopes to making printed circuit 1 Name (please print)

boards. And there's a reference section listing | PCRIES |
standard frequency transmissions and much, much | i
more. All written with the clarity, authority and [ i
expertise you'd expect from Wireless World. | Company regd. in England K. 677128 i
*£4 from newsagents or £1.35 inclusive I Regd. office: Dorset House, Stamford §t., I

A London SE19LU.-
by postfl’om the publlshers. h————————————————————J

Wwasna amaricanradinhictaons, com
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* 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
year.

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 1 AB23/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.

SAVE~£1,0

ENGINEER * with THIS BOOK

00.

691—697 Chassis

ny 8
= S :Qe"le’
= ~ S=E5e.

. Y

E T T
— o Y
Quick Check ~ \,\\‘\\:

Order Coupon

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

Please send me . . . . . ..
£1.65 inclusive.

| enclose remittance value £
Press ttd.)

copy/copies of Colour Faults Guide at

.. {Cheques payable to IPC Business

Name (please print)

Address

Regd. office: Dorset House, Stamford St ,
tondon SE1 9LU

G . G S S S S S S G SR G S e S e el

MODEL 40

WIDE RANGE AUDIO GENERATOR
£42.49 + VAT

* 4 RANGES, 10Hz-100 KHz.

. SINE AND SQUARE WAVE OUTPUT,
* DUAL CALIBRATED ATTENUATOR.
* STABILIZED OUTPUT LEVEL 1 V.

Tratte and Expuri chigatioss veeuine
Send for full techmcal leatlets
Post and packing £1 00 extra

NOMBREX LTD., POUND PLACE, WOLBOROUGH STREET
NEWTON ABBOT. DEVON TQ12 INE
Tel. Newton Abbot 68297

WW—045 FOR FURTHER DETAILS
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ANADEX CF-700

1 GHz COUNTER
FOR £475

woDy

-

REHOIUFON

O 1

Features include:-—
* 1 GHz count rate with 1Hz resolution
* 30mv sensitivity with high overload capa-
bility
* 8 digit 'SPERRY’ display
Also: Model CF-710 giving 0.001Hz resolution up to
10k Hz

a S p e n electronics limited

18a HIGH STREET, NORTHWOOD, MIDDX
HA61BN
TELEPHONE NORTHWOOD 27688

L e

WW—098 FOR FURTHER DETAILS
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tecknowledgey in consumer ICs -and their applications;

SGS Audio ICs

Lt
re. ’%’

e
b e,
C“b

The much heralded TDA2020 is here And just
to make sure that you don’t go wrong, so is the
SGS application test circuit PCB for a stereo
15+ 15 (RMS) Hi Fi amplifier.

Prices : IC__ |auDIO DISCRETES
TBAB10AS +HS  1.09
TOA40E . +HS 180 |2TX107/8/9 14p
AL 599 |ZTX413(LN) 17p
=% |ZTx212/3/4 16p
FM LINEAR ICS |BD 535 nory 7A/60v 52p
BD536 pnp 53p
MC135 0.70
CA3388 +QC 194 [BD377 npn] 3A/50v 29p
TBA120 +QC 1.0 |BD378 pnp 32p
BD515 npry 2A/45v 27p
MPX LINEAR ICS |BD516 pnp 30p
MC1310P  +LED 2.20 [BD®09 "Pgl 10A/90v 70p
CA3090AQ +LED 3.75 [BD610 pn 102p

To accomodate expanded R & D
facilities, AMBIT has moved sales
and administration to 25 High St.
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 facihities are available for
general consultancy to OEMs: further
details on application. Standard project
estimation fee, including project evalua-

advance.

L tion comment data is £15.00 payable in

Eve moved

Modules & Kits

New modules:

8011 Totally touch tuned varicap controller built £14.99.

8005 Larsholt tunerset accesory unit, with pilot tone filter
and audio stages, rectifier, 1C stabilizer, meter driver
circuits. £4.99 (kit)

8001 55k Hz law pass filter :mpx birdy filter} £2.35 buitt

£1.75 {kit)

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

3000 Stereo contral 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
feft. £7.85

7700 TV off air UHF sound tuner - built £26.00
{4 preset stations!}

9000 kit AM/FM mpx tuner chassis, with mech. tuner  £17.50
7004 kit  MW/LW varicap tuner module, inc. ferrte rod £9.95
7252 HiF1 MOSFET FM tuner module by Larsholt  £24.00

7253 HiFi FET FM tuner module inc decoder £24.00
5600 Hi @ 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
electronics is a range of FM tuning, frequency and
sig. strength meters with 12v, 50mA bulb. £2.50 ea.

T 0 e

ambit international
25 high street, brentwood,
essex. cm14 4rh_ tel: (0277) 216029

tix: 995194

Free price list. with an SAE. cuatalogue 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 tn its class

Farnell offer the anly
DIGITAL MULTIMETER

with all these features

J AUTORANGING [with hold) s AUTOPOLARITY
+“ AUTOZERQ - SIX RESISTANCE RANGES
“r LARGE DISPLAYS 9 A.C. & O.C. VOLTS & CURRENTS
7 TEMPERATURE MEASUREMENT

DM131/B £165

[mains hattery )

oM 1N

i marnd pawerned

£140

Details from . Farnell Instrements Lirnted - Wetherby - W
Telephone - 7 3641 ar 01 -B64 7433

WW-—0986 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 10 watts output

A. D. Bayliss & Son Ltd.

PFERA WORKS
REDMARLEY Tel. Bromesberrow 364 & 273

QLOUCESTER GL19 3JU STD 053-181-364 & 273,

WWwW-—029 FOR FURTHER DETAILS
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@ FIARK-TENBIN DN22 GRAPHIC EQUALISER

048 3 0d8

~348 2 0 e y - st ~348
~648- 5 : - - —6d8
2 48 - - ] ] ; . i ; - = - - - ~12 48

1% aBc S8 63 866 X KIS WE M zE RIS AR SK BRI AR R ape: Wk g

Better Performance than any Graphic Equaliseronthemarket

BUY BRITISH BUY KLARK-TERNIK RESERRCH LIMITED
Summerfield Kidderminster DY11 7RE
Tel Kidderminster 64027

WW—119 FOR FURTHER DETAILS

PROFESSIONAL - FREQUENCY COUNTERS

BY HOYNITZ HEPWORTH

Up-to-the-minute design. All five of our range of

frequency-period-ratio counters are directly gated. For E R 0 N I C S
best resolution — FAST. I

Stability. Electronic controlled crystal oven 3.parts 10 Worcester Road, Kidderminster
Bright. .63’ character height display. (All Nine) Tel. 0562 2212 or 3
CHOICE. Filament or LED with Polaroid Filter. for
All counters have suppressed leading zeros and auto § :
decimal point positioning for easy positive readings. The O.Ule, Clean' Low COSt' No Waste
memory is also standard Breadboarding:
Suffix F— Filament Suffix L— LED THE SK10 Socket
I_ T — e
Type 0G400L )
}Y"z gg:ggt Type 0GAOOF PRICE £349.00
ype Sensitivity AMP 1.0C-150 Mhz. 10mV
Sensitivity 10my Sensilivity AMP 2.40 Mhz-400 Mhz.
Frequency 100 Mhz l 10mv
PRICE £199.00
L B | Type 0G500L
! Type DG500F PRICE £475.00
Type 0632L ! Sensitivity AMP 1.0C-150 Mhz. 10mV
Type 0G32F L Sensitivity AMP 2.40 Mhz-500 Mhz.
10my

Sensitivity 10mV

(8 digit onty)
‘ SPECIALS TO ORDER

f,;‘;g‘g"g?gg?ﬁ[,”“l Telephone Today 0642-43124 or its little brother the SK50
ot 20728 Socket. SK50 Costs £6.95, the

e T oymitz Electronics Ltd.
[ | 7:9 Albert Terrace, Middiesbrough SK10 Costs £12.07.

ngg 0G700F — Clovlbnel, LU Bl A0 ons VAT and Postage extra or from London and South

Sensitivity AMP 1.0C-200 Mhz. 10mV. PRICE £569.00 ] East Distributors

Sensitivity AMP 2.40-700 Mhz. 10mV J AS PE N E LECT R o N I c s
h - ’ 18A High Street, Northwood, Middlesex

Prices exclusive of VAT Tel. 27688
WW—041 FOR FURTHER DETAILS WW 107 FOR FURTHER DETAILS
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PRINTED CIRCUIT BOARD TRANSFER SYSTEMS

\ A A A A NI

R TTITY
LTI oot
a%, r (C ©000000000000 \

N

8,
e o o .o a'%%
T c 0.0 00 o0 o0 s k
Acid resistant transfers for direct application to P.C. Board. This is a The printed circuit transfer system is a genuine offer to the public and
new approach to printed circuit board manufacture, giving a industry, A full money back guarantee is sent with each order, trade
professional finish with all details that an electronics engineer would prices on application.

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 List of Prices

ggzblzgd the time taken under one hour, including etching to Complete system including post and VAT. . . . ... ... .. .. £2.95
The system is simple, briefly it consists of 10 sheets of self adhesive Individual sheets ................................ 30p
acid resistant transfers made in required shapes — i.e. edge Sam plefshee | R T P EE TR 30p
connectors, lines, pads, dual in line I.C.s, 8-10-12. T.0.5 Cans, 3-4 Ex. UK. Post Extra . . ... .. ... . i, £1.00
lead transistors, etc., etc., which only require pressing into the

required positions on the printed circuit board before etching. Printed circuit board PCB transfer systems patent applied for

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

TPA SERIES-D

integrated circuit
power amplifier

Switching problems?
Rely on Zettler.

: : /Producing 30 basic types Our product range w

q - e of relay and 15.000 variants comprises:

k : | with regard to contact Low profile (flatform) -
stacks, terminals, energizing Timing - Miniature - Low
current and contact contact capacity - Herme-
material, Zettler is among tically sealed - Stepping -
the largest manufacturers Mains switching - Latching -

______ of electro-mechanical Contact stacks - Solenoids
components.
TPA 50 - D Specification
Power Qutput 100 watts rms into 4 ohms —

. Miniature Relays
AZ420...439

International standard relay.

2. 4, or 6 change-overs.

Plug-in type saves maintenance costs.
Coil voltages: 1.2 to 180 Vvolts D.C.

6 to 240 volts A C.

Life expectancy to 100 mithion
operations.

Balanced spring-held armature allows
operation in any mounting position.
Relay extends only %" from PC bcard
when used with right-angle socket. j

65 watts rms into 15 ohms

Freq Response *0.1d8 20Hz to 20KHz into
15 chms. -1dB at 150KHz

Total harmonic Less than 0-04% at all levels up to
distortion 50 watts rms into 156 ohms

Input sensitivity OdBm
Noise -100dE
Rise time 2 u seconds
Price £77 plus VAT \

100V Line 1C._T.]' ii"d bﬂlﬂl'.ll:ld inputs available. We resolve your switching problems rapidly and expertly. Please
For full technical information contact: contact us for further details.

H||H ELECTRONIC ZETTLER ...,

Brember Road

CAMBRIDGE ROAD, MILTON, CAMBS Harrow, Middx. HA2 8AS. Tel. (01) 422 0061
TELEPHONE CAMBRIDGE 65945/6/7 A member of the worldwide ZETTLER electrical engineering group. est. 1877

WW—064 FOR FURTHER DETAILS WW—019 FOR FURTHER DETAILS
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SPECIALISTS IN COIL
AND TRANSFORMER
WINDING:

Torroidal: ¢ core: high
speed high turn bobbin
winding: chokes and wave
winding

any quantity, any rating.

Send for new catalogue.

Electronics :_.

27 STATION ROAD
BRIMINGTON

CHESTERFIELD
DERBYSHIRE, ENGLAND
TEL: 0246 70297/8/9
TELEX 54284

Limited

Im

l
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QUADRAPHONIG KIT MODULES
COMPCOR ELECTRONICS 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 quadraphohic 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 drillgd~ront and back
panels are also offered

CD)<€. DEMODULATOR

A complete kit of parts comprising all resistors, capacilors, transistors,
inductors, a PCB and QSI 5022 integrated cirCuits necessary to construct
a complete CD-4 demodulator. The demodutator incorporates a phase lock
loop design and ANRS.

CD-4 and ANRS are registered trade marks of the

VICTOR COMPANY OF JAPAN LIMITED

VARIOMATRIX DECODER
SYNTHESIZER

A complete kit of parts comprising four special integrated circuits, resistors,
capacitors and doubie 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 c:jffer 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

Q DECODER

(Type L3A)

A complete kit of parts comprising two integrated circuits, 28 transistors,
1FET. double PCBs and all resistors and capacitors necessary to construct an
SQ decoder with wave matching logic and variable biend. This is the top
design presently offered by CBS to its licensees.

SQ is tne registered trade mark of CBS INC

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

r

QM oudio

the power amplifier

BE FAIR TO YOUR MUSIC
Reproduction of  reproduce music. We

sound and its acceptability  have taken care that the
is dependent on a combination  NAC 12 and NAP 160 pre
of physical parameters not yet  and power amplifier will do
fully explored. We believe that  so faithfully, while accepting

only a compatible combin-  the output of any pickup

ation of specifications will  cartridge and driving

enable a system to  any loudspeaker.

U

Naim Audio Ltd. 11 Salt Lane, Satisbury, Wilts. Tel: (0722} 3746
e
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pa

Recorder . £385
Replay only £237

VAT and carriage extrs

A new rugged four channel recorder for industrial
or university use mounted in an imhof steet
case size 21’ wide x 19” x 10*’ high overall
Waight 25Kg.

In line record and replay heads with ability to erase
and record on individual tracks. Mk. 5 Brenell Deck — 3%, 7% and 15 i.p.s. —

. 8%'’ spools — %'’ tape — —Papst Motors.

This 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.1.N. sockets at the back. Built in four x
8 watt power amplifiers available. . A8 Price £46

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

| "e\«l LOGIC PROBE 340
Generates a single minus pulse ,~ /

of 02+ 0-0bmillisecond. '

Built-inpulse generator

REO & GREEN-LED APPLIED LOGIC LEVEL INDICATOR Lorusgin

datecting TTL,
3 Wrong polarity & overload protectors provided 575'[”/';,]',.//0,
# Dstection of the peak vaiue of input waveform snd other pulse

¥ Open circuit or faulty IC can be detected
#* AlMogic levels are visible at a glance
#  Unique high/low fevel probe

IJH

ASSOCIATES LIMITED

circuits

.+ £14-00

including pp + VAT
Discounts for quantity

L52 Silver Street, Stansted, Essex. Tel: (0279) 814929, Telex: 81675 Jaylamps.
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FLATTR U

What's new?

How can you possibly be expected to know about every single piace of new
equipment that has a bearing on what you are doing?

I[EA-ELECTREX 76 fills in the gaps. It 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 pomnt of setting aside time to come to IEA-ELECTREX 76.
It's an education.

Take advantage of our special money-saving travel and accommadation
package deal.

T e T Iinternational Electrical.
{ Elaecaksazzegéglne details of the special travel/accommodation : E'xelfltbrlot:‘ol: gn;l“"l;'.\if:lgl%ent
I | National Exhibition Centre

| Meme | Birmingham .. .« B.
| Company | i hon Electron
R
I Address : u Fed
ent Mq a
| | o Bta
Sendto: Industrial and Trade Fairs Limited, Radcliffe House EA E E REX 76
| Blenheim Court. Soliful West Midland: B91 2BG. England ‘“”J s ’
L G ——— BG. Engl
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Rank

wow s FLUTTER Meter
Type 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 T
with crystal controiled oscillator

Simple to use
accepts wide range of input signals with
no manual tuning or adjustment

Two models available:
Type 1742 ‘A BSA4847: 1972 DIN 45507
CCIR 409-2 Specifications
Type 1742 ‘B’ BS 1988: 1953 Rank Kalee
Specifications

For further information please address your enquiry to
kﬁ Mrs B. Nodwell
Rank Film Equipment, PO Box 70
RANK FIiLM Great West Road, Brentford

Middlesex TW8 9HKR
EQUIPMENT Tel: 01-568 9222 Telex 24408 Cables Rankaudio Brentford

= — =a—yy !

Wireless World, March 1976

VERSATOWER

Strumech Engineering Limited
Coppice Side, Brownhilis, Walsall, West MidT8nds
Telephone: Brownhills 4321 s

4
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Teonex are
better known abroad...
because we don't sell
in the UK.

I
AL

Electronic valves {a really comprehensive
range). semi-conductors {a wide variety),
integrated circuits.

Teonex ofiers more than 4.000 devices
They are competitively priced and they are
superlative in performance, because the company
imposes strict quatity control. Teonex concentrates
entirely on export and now operates in more than
70 'countries, on Government or private contsact.
Ail popular types in the Teonex range are nearly
always available for immediate delfivery.
Write now for technical specifications and prices
to Teonex Limited, 2a Westbourne Grove Mews,
London W11 2RY, England
Cables: Tosuply London W11 Telex: 262256

St

TEION‘EX

ELECTRONIC VALVES + SEM! CONDUCTORS

for Teonexport only

WW—015 FOR FURTHER DETAILS

FREQUENCY COUNTERS

HIGH PERFORMANCE REASONABLY
PRICED ELECTRONITC INSTRUMENTS

B el

5 20nHs COUNY

"TYPE 901

T'WO TONE Bl.UE CASF £375 520 MHz
Sensitivity 10mV. Stability 5 parts 10

CRYSTAL OVEN

J01M 32MHz 5 Digit £78 | 401 32MHz 6 Digit £121
501 32MHz 8 Digit £178 | 701A 80MHz 8 Digit £195
801A/M  300MHz 8 Digit £305 | 90IM 520MHz 8 Digit £375

8018/M 250MHz 8 Digit £262 | Memory versions available if not

Start/Stop versions plus £12 suffixed M £25 extra

Type 101 IMHz 100KHz 10KHz Crystat 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

HOUNSLOW, MIDDX. Tw4 7EE
Telephone: 01-572 0933/4

‘ : #:‘ R.C.S. ELECTRONICS

NATIONAL WORKS, BATH ROAD
WW — 082 FOR FURTHER DETAILS
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RACAL COMMUNICATION EQUIPMENT

x
34 RA 117E High Stabiity H F Recever Frequency Range 1 to 30 MHz
342 New condition E400 00+£500 pp
34b Good clean condition £35000+£500pp
n RA 17 Frequency range 500KHz to 30MHz

31 In good. clean conditian £31500+£500p p
38 RA 98. Single side bang with A f C £8300+£200pp
40 RA 218 Single side band tine tune umit for RA 117 £4300+€200pp
a RA 63 Single side bang Fine tune £10000+£200pp
30 SECOND V F O s with hlm scale tor RA 17s No guarantee £1500+£1 50 pp
444 RACAL Test Rig Type MA 91 for RA 175 €3000+£1 50pp

FULL SPEC. UPON REQUEST

TELECOMMUNICATION EQUIPMENT

27a  PYE Mobile Radio Telephones High low band avanable V H F Under-dash mounting
Microphone on coll lead Built 1n speaker £25002a or £40 00 parr + p.p £1 50 es
27b  PYE Mobile Radio Telephones Boot mounting C/W Contiol Box wiring loom. buiitin
speaker micsophone on coll lead High power £30 00 ea  or £5000 par + pp £200 ea,
27¢ MURPHY High Band Base Station 240v £9500+£500 p p
27¢ MURPHY High Band Case Station 240v + 10 High Band PYE Mobile Urts (as in 27a abovel
£26000+£1000 p p
£10000+£¥500pp
~ PYE Migh Band Mobie Units (as 1n 27a above)
£28500+£1000p p

MOUNTING TRAYS/AERIALS AL SO AVAILABLE

27e PYE High Band Base Station 240v
271 PYE High Band Base Station 240v

LY

ITEM

282 Wokie Takkie Type B8 (Transcoiver) £25.00 peir + £2.00 p.p.
200 Walkie Taliie Type 18 (Transcaiver). 6-10 MHz lunable, beiti-d
£2.00

8 B 41 Commewication Mecsiver. IF versien. ru'l condition
£15.00+£2.00

chock meter 80 B 62 Comwoenicetion Recwmives. lllll condi
28c Walkis  Talkis Type .00 +£2.50
Tenable 62 Awcroft Radat (s indicaler] £45.00 +£3.00 p.p.
3 P--rm n::';-m"::'t gt Trpe rﬁ LAY 38. Retery converte mm«u Mariee Ragar. Yory cleon condition. Consel display.
£350.00 +£10.00 p.p.
S0 Croed 75M& 4 2. o4 Imu N .
S0c  Tolograph [Tormins! Unit) hn Transmiter £25.00 + £2. m Lo s W.E:%::?; IISI“)-?
521 Zperrys Gyrs Compass Mk. 4 £14.00 +£1 132 530 4 Chisunel Tramscotvar. Crystel controlies. buill in chock
52 mwmmuuiumm £12.60+£1. meter. Marcosi Typs HSR 21. Less powsr supply
53 lmverter Type 1008 22-28v. DC werking in 115v.. 3 Phase 400 £60+£3.50 p.p.

150 ¥A PFA lor Sperry Gyre Equipmont 133

cycin ont,
£15.00+£1.50 p.p.

F.m'm Tape recorder with huilt i Veltexion Amplifier.
Dock mevated spiicer, buik in spasker. 3 spend. complals in

Dial Toiophonst. working order. closn appoarance. G.P.0. type tobric coversd cabinel 85+ £2.50
£10.00 o 10+ 630050 | 134 Rank Aifis Tutor 2 prejector. 250 walt 0.4, 240V, As mew
Niaxen Herns. 24y. ¢ 240v condition £60+£1.5¢
Geared Meters. These maters have o BO0-1 oligtical goarbox
Suitt ante the 084, high orqes Grpa. Elscirosic Wrak
11021”:"“!. deer. wlc.. )
? EQINPMENT
Bactric Hot N Hoad Dryors. vory eflactive €4.00+E1.00 p.p. CEEHE
FERROGAAPHS Series 6 Tops Rucerser. 100-240v. AC. % track
buil jn 2 sireng dural cose. Boift-in speaker and emphifier 2 VHF Swesp  Gemer 450-900 mcs
£70.00+ £3.00 p.p. elenic] £50.00 +£1.50 pp.
FERROGRAPH Series 3 Tape Il:.ilr Ax above. but 3 Wsize Gensrster. CT 410.15kc-160 mes in 3 bands
smaller ) £30.00 + £2.00 p.g.

4 Puise Generster Typs GO 1005 (Solatren] £30.00+£2.00 p.p.
S  Signsl Gosersler 300kci-30mcs s 7 bands. [Airmec)
[
1

£45.00 + £3.00 p.p.
Sigaal Generater CT 282 6-75 mes £25.00 +£2.00 p.p.
Micresecond Chranomater (Cimtal). 12v. DC or 240v. AC

15 Watt Amplifior. hnnqnﬂllli-udnl coss. Ihpu.
Base/Treble comtrols. (Switched outpat 3 shm/ 15 akm/TOV.}
240v. 50-60 cycles. Mamsbacturad by Clarke & Smith

£5.00 +£1.50 p.p. £25.00+£2.00 p.p.
(QUAD 2 power smps. rough appearauce. miaus vaives. Sold with 8 Froguency Colibrater Type 221. 125-20.000 kes. AC power
circell £8.00+€1.50 p £30.00 + £1.50 p.p.
um cirewit lully Irensisterised vides TV com 9 High resisisace messuring sei. Type 6825 £20.004£2.50 p.p.

cum. Typa TC 99 mzns-u

squency peried coonter (Beckman). Type 7360 W T
-.tl Mmllﬂ-u& £15.00 +£2.00 p.p.
WVIF Frequency Staederd (Wayme Kerr] £10.00+£1.50 pp.

.004£1.50 p.p. 0

WMT[ digital Watches. Oay. dale. dewrs. mins.. secs. n
Romarkabls accuracy. Compista with braceiel and powar cotl
£85.00 +£1.50 p.p. 12

TV o salecior Type L 190 Mullard]  £25,00 +£2.00 p p. m

Kiysiron powsr supply Mode) 28168 (Eliet) £35.00 + £2.00 p.p.

Vellage Rogulater (Lisg & Thompsen]. 1000w 220/240v 112 PE Quartz Spscirophatemaler Ne.
£30,00+£4.00 p.p. Insirements

Trarscolvar. 6 channel (Ex-AirNna). Pllugm'angnsolw
.00+ £1.50 p.p.
13056. By Unicom

113 Fesler Transtorma Tosior Unit. 0-10 Kv. with teal cablaet POA

Wide range sscilister Typs 400 C [Dawe) £15.00+£2.00 p.
Voo saciliater [Marcani]. TFO8S. Reugh extl 114 Dscillater Test Sel CT 373. 17c/s — 170Kes Maset, .l"ﬂ-
£30.00+£2.00 A
115 Armec Pewer Usit. Type 6988 £50.00 + £4.00
rx:‘::‘.hmu;;:m““”m" E:sg:gg: 116 Test %o1. Oscca Redar Typs E':Sl:'l. t‘(!
RF X Bowd Teat Set Type CT 118 £35.00 +£2.00 185.00 +£10.
11T Time itarval Meler. Type 771 Alrmec £50.00+£2.00
R ML INIE T D) ELe 118 LP. Filler. Typs GFF 001/0) Mellard. £15.00+€150

Swesp Genarater by ADYANCE. .005-100 cycles. syser

and asw fewih. Typs SE BB. Very yeod c
£250.00 +£5.00 p.

AF. Aagliser. 75 cycles o 1.5 kcs. Typs 1400
£10.

118 HP. Fiher. Type 6FF D01/02
120 Attenustes Yype D S60A. variskly Muirhend £15. m+[| 50 p.p.
121 Brosd Band Amplifer. 2-8MHz with graph. 240v werking.

Manel, 5.E.C. £18.00+£2.50 p.p.
122 Selsctiva Amglifior Datocter. Type 0 669 A. 30c/1 ~ 9503 X I.

X10.X 100. Switched stionneior huill i 0b m¥-u¥ moter. 240v
£65.00 +£250 9 5.

Fusl Anglizer Type 13171
£50.00+ £3.00 p.

Roguisiod powsr swpply. Medsl 563. Mamul. ‘All Pew: working Wuirhaad

173 Adjustable Inductance Stendard. Comaisst resisizsce

Transtermers L.’ Pos. 0-500v. coatrofisbie. Ney 0-250v. « ol Londen £40.00 + £2.
Bute chick metee 63n. 2 10 wmps Tobe mudnl | 5y oD TRL S o e boces
- £25.00 + £3.00 p.p. Uisées compiets £75.00+ £2.90
Cowstast Yohags [ranslormer. (90.260u. S0 cycles 8 O8ML | \0c gy Bysd Amplfior. Type AWS SIA Fres, r
20cms]]S wattsTp (1 E1800EL S0 g 1542-350Khz. Calibrated switched attananters. Db ot

Pon Recerder. ‘Record’ make. Typs MC OC. Decibeimster
38A/CTA. New coaditinn. 240v £50.00+£1.50 p.p. 126
Hand Magnets. Mesnted oo rubber fest £2.50 +50p p.p

Reflaction co-efficiesi meter. 2-30 Mc/s  £100.00 +£2.50 p.p. 121
Sigasl Generalor Typs CTI4S. 4.5 Khz-150KM in 8 switch
bandz. Buil-in cabbrater £15.00 +£3.00 p.p. 128
Selariren Componont indicater [Resoivad]. ldd ¥P253.2.0.5

A/C maies working. Salartren
100y rot

High Powar Osciliater Amplifiar. Imzslluf-nl 20-300KH2
X1, X16 X100 Dual satpat £160.00+£5.00 p.p.
Display Caciliascape Type 249 (Airmec) 147 Display is palished

c/ate IKe 00+53.00 p.p. weaden Tabinet £150.00 + £10.00 p.y.
o Frogmscy Dncad Dt [Sehrirn), g s itk B LT e L R U S st b

£75.00+€3.00 p.p.
Attonvaind ouipul. £80.00 +£4.00 p.p.

YFA Carrier Cosverter. Selartren. Typs JX B41 A
£75.00+ £3.00 p.p 130 Wave Mater Type 695, with calibratien charl ﬂ-%l;:::

Solariren Fesdback Velimater. Typs VF 252 £25.00 + £2.50

Tramsisior Tost Set. Type CT 537 (AVD). Mow con T 3. i il G oy

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—I06 FOR FURTHER DETAILS

Power Resistors
k 7eX StOCk to 6 weeks Delivery

% Low cost
"I. * Rated up to 210 watts

* Custom designs are
our speciality

D\ Data on our standard ranges s avadable on request

Eig GUMIPOEnts reiepnone 0582-62241

Luton Road, Dunstable, Bedfordshire, LUS 4LJ England

WW—111 FOR FURTHER DETAILS

BRADMATIC GENTURY I AMPLIFIER

Professional Solid State Stereo Power
Amplifier
As used by Spendor Audio Systems for quality assessment
SPECIFICATION  Consists of two independent amplifiers and power supplies.
QUTPUT PER CHANNEL: 110 watts R.M.S. into 8 ohms .03", T.H.D.
150 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”7 Rack Pamel and equipped with slide in box 193" x
153" x 5§”, grey with silver panel. WEIGHT: 35Ib.
The Century Il 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 89,. Set Plugs £7.00 plus 8°, V.A.T,

Trade enquiries invited
BRADMATIC LIMITED
338 Aldridge Road, Svtton Coldfield, West Midlands 874 2DT. 021-353 3171

alm:.:lm' TRANSVERTORS

TRANSISTORISED

INVERTERS

VALRADIO TRANSVERTORS ARE BEING USED ALL OVER THE

WORLD FOR MANY APPLICATIONS,
SOUND TAPE RECORDERS,

RECORDERS,

INCLUDING- VIDEO TAPE
ALARMS,

LABORATORY EQUIPMENT, TELEVISIONS AND MANY OTHER

TYPES OF EQUIPMENT.

AC

SOME TYPICAL TYPES ARE:
D24/500S 24v DC input 500 watts sine wave output 230v
D12/1 .SOT 12v DC |r{p-u.t A1 S.()-vx;é!-t{slSQLuare wave 230v output

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

£217.20
£47.55

£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

Ptease send for full details to
VALRADIO LIMITED,

BROWELLS LANE,

FELTHAM,

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

WW—008 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%. 2

MAGNETIC TAPES LTD.
Chilton Works, Garden Road, Richmond
. Surrey TW9 4NS - 01-876 7957

Wireless World, March 1976
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\
Light on the scene.
Local ighting 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

teads and wires inside the uprights, :
with a neat, snap-in cover strip _~~ ﬁ
el g
s =

Keeping it steady. _-~ =
With shelves fixed firmly to |
the wall, you ehminate floor |
. vibration problems

r'/
=
u_._,.-o“;'l
=

Finding a level.
.Chck brackets are =
infinitely adjustable
for height so you
gcan always get your
shelves level. _

= L e

Shelving for hi-fi.
! We've solved the problems.
| P his ad. with d add f

8 ¢8€% 0 utn osfiet 1o Click Shelving Ltd,
B Lowmoor Rd, Kirkby in Ashfield, Notts, NG17 7LH

TP ERX X T R R R X R R B B O O O O 0 0B B )
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OUR NEW XL2000 dpm . ..

for second to none applications

'

@ True automatic polarity full 41 digit display with basic
0.01°, accuracy

@ 0.55" Beckman or 0.43" {ed 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 tor use 1n most

process control, test, calibration and automatic

monitoring applications

Send now for full details.

Audio Connectors

Broadcast pattern jackfields, jackcords. plugs
and jacks.

d

™

Quick disconnect microphone connectors
Amphenol (Tuchel) mimature connectors with

W@
R

Low cost shider faders by Ruf

Future Film Developments Ltd.
90 Wardour Street

London W1V 3LE

01-437 1892/3

@

o coupling nut.
v———" Hirschmann Banana plugs and test probes
XLR compatible in-line attenuators and
- reversers. ‘

WW—027 FOR FURTHER DETAILS

exel electromes limited
wolterton road branksome
poole BH12 1LR

the panel meier people

exel electronics

{elephone bournemauth (0202) TGBIG6 tlx 417143

WW—022 FOR FURTHER DETAILS

ANALOGUE & HYBRID COMPUTERS
g

lllustrated s the C180, one of our standard range of
analogue and hybrnd computers which offer hgh
performance and extremely good value for money This
model has 18 | C operational amplifiers all of which
may be switched for use as integrators automatc ®
tunction selection and meter switching 3-Four /1 -, Wt

quadrant Mutupliers Individual Pot-Set faciiues 1% L .“.f.-’lz‘;? A 4
accuracy. builtan Stabilised Power Supplies. DV M ,/;": # i’5 j“-.‘,.zf?;_’
optional extra Many other features at this very low price /‘, ?'"u:t'..‘:{_ !{:y_:' .

of £1,150 complete with patching leads and instruction '!:{!;g[f i ..._;!
Book AR

We are speciahsts in producing computers designed for your own specific research or
engineenng requirements at prices which are very hittle more than those for our standard
range

Phone or write for detais of our Analogue or Hybnid 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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Linear ICs/1 day
Digital I1Cs/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 selting in the
SC industry/1 day

No less than seventy-two
papers in all.

Seminex Limited,
2 Old Stone Link,
Ship Street,

East Grinstead,
West Sussex, RH19 4EF.

(Do get your free brochure for full information.)

Now Seminex offers || The sel]liCOII |
you a choice of International -

72 presentations. Transistor Index

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

All in one new venue — Imperial U.S.A. Japanese. Essential guide for all Engineers, Technicians,

Coliege, London. In three lecture
theatres. With optional luncheon

and Buyers. Over 450 pages of basic information. By far the

facilities. With special applications best manual of its kind available anywhere to-day.

‘talk-in’ sessions.

* EXTENSIVE SUBSTITUTION GUIDE

Whatever your semiconductor * CV & BS DEVICES & EQU“VALENTS

interests, there are days which are

tailor-made for you. * TERMINATION DRAWINGS

Get your brochure quickly; there
are only a few weeks to go.

* ALTERNATIVE SOURCES OF SUPPLY

Seminex; 22nd-26th March 1976 Remit with order £ 9 60 Elsewhere £10.90
price. UK only. = Surface marling
Please send ..... copies of the Semicon Transistor Index, 6thEd to
Name
Address .

Telephone: East\Grinstead {0342) 24454 Telex: 81653.

1 1/ enclose cheque/postal orders for £................voio...
U My Access/Barclay/Interbank Card No. is

LIV LI LTI [

Refund if not satistied and book ts returned within 14 days.

Semicon indexes Ltd. 2 Denmark St. Wokingham. Berks. RG 11 2BB.
TEL: WOKINGHAM (0734) 786161

WW—044 FOR FURTHER INFORMATION
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The

~ Mistral

‘MISTRAL pigital Clock

Klt £1250 {inel)

¢ Pleasant green display o 24 Hour readout
© Silent Synchronous Accuracy o Fully electronic Co-ordinated time (from
¢ Pulsating colon o Push button setting Western Europe with full
¢ Building time 1Hr ° Attractive acrylic case

e, ES5 RADIO cLOCK

Built £18.00. Some examples of our range of
PRECISION TIME MEASURING EQUIPMENT

RADIO CLOCK RCO60A
M.S.F. Rugby) throughout

data validation.

© Easy to follow instructions o Size 10.5 x 5.7x8cm ' CHR%%%RJ:TER f;:gul}?\ll::%
¢ Ready drilled PCB to accept components } Robust temperature stabi- RECEIVER SFR200B
EXETRON w.w lised timekeeper for navi- IA:(:lc()imattch Io.(t:k'.gr? and
] (W.w) gational purposes. UEIS.IIGE) U0 (DIl
Also availabie from: Rega‘ HOUSe,
E;;w:in?i::m\'lvz!z‘rrznrv‘;- n-\:’?;‘; Penhill Road, Suppliers of Quartz Timing equipment to the B.B.C.
c?vnong:c-r'r:m:u”tm?,“\;:Coln.' LANCING, Sussex. .
Rd., Twickenham. Middx.: Imtech .
P o Thiouse- fihtord Payment : CWO, Cheque, Access, EUROPEAN ELECTRONIC SYSTEMS LTD.
T D DL Barclaycard. (ouote number) HOWE GREEN - CHELMSFORD
. 0245-75570
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KSR

FOUNDATIONS OF WIRELESS
AND ELECTRONICS

M. G. Scroggie, B.Sc., C.Eng., F.l.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.

of 521 pages. 0 408 001 88 7

CONTENTS: General View of a System. Electrici
Alternating Currents. Capacitance in a.c. circuits.
Circuits. The Working Point. Oscillation. Radio Senders. Transmission Lines. Radiation and
Aerials. Detection. Low-Frequency Amplification.
dyne Receiver. High-Frequency Amplification. C
Electronic Waveform Generators and Switches. Computers. Power Supplies. Appendices.

The cost of this very useful text is £3.75 which

For details of other books in this field please write

NEVVN ES TECHN ICA L, Borough Green, Nr. Sevenoaks, Kent

ty and Circuits. Capacitance. Inductance.
The Triode at Work. Transistor Equivalent

Selectivity and Tuning. The Superhetero-
athode-Ray Tubes; Television and Radar.

you will agree is tremendous value for a book

[f you purchase a copy you could be the winner of a beautiful leatherbound copy, personally
autographed by the author. Details of ‘The Y-million Competition” appear in the book.

s

RADFORD HD250

High Definition Stereo Amplifier

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 av. continuous per channel into any impedance
from 4 to 8 ohms, both channels driven.

Maximum power output: 90 watts av. per channel into 5 chms.

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); —BBJBV A’ weighted (ref. 5mv)

Line —BS dBV measured fiat {ref 100v)
_88d BV "'A’’ weighted (ref 100v)

Hear the HD250 at

SWIFT OF WILMSLOW

Dept WW
5 Swan Street, Wilmslow, Cheshire (Tel. 26213)

Mail Order and Personal Export enquiries: Wilmsfow Audio, Swan Works, Bank
Square, Wilmstow (Tel. 29599)

Also in stock: All Radford speaker drive units and crossovers, ZD22 preamp, Low
Distortion oscillator LDO3 and Distortion Measuring set DMS3.

WW-—-050 FOR FURTHER DETAILS

SINCLAIR CALCULATORS
Cambrndge €8.95. Cam. Mem £14.95.
Scientitic £12.95. Oxtord 100 £8.85.
Oxtord 200 £15.95. Oxtord 300 £22.98.
Programmable Scientfic P.O.A Oxford
mains adaptor £3.19. Mains adaptor for
Cambridge, Cambridge Memoery and
Scienufic €3.15.

S-DECS AND T-DECS

S.DeC £2.24 e
T-DeC £4.05 AT ST
e A £4.45 - Y‘f T ;@‘?.;.’4
DeC B £7.85 o &l ,E §
i carriers: )
16 dil: piain £1.18

with sockel £2.21

107D5: plain £1.09. With socket £2.08. SSTI 3 for
£2. SSUL 3 for £2. SSNI 3 tor £2.40. 50p off any order
accompanied by PB Electronics adverl.

BATTERY ELIMINATORS

6-WAY SPECIAL
Switched output of 3.
4%. 6. 7%. 9. 12v al
500mA  wilh unique
4.way mulli jack con-
nector and free
maiching sockel
£4.95.

3-WAY MODEL
Swilched output of 6.
7'.. 9V ot 250mA with
unique 4-way mulli-
jack conneclor and
iree maiching sockel.
£2.95.

RADID MODELS
50mA with poppetl
battery terminals for
radios. elc. 6V £2.95.
9V £2.95. Double
42 +4%V. £4.45.
6+6v £4.45. 9+9V
£4.45.

CASSETTE MAINS UNITS
712V output. Compiete with 5 pin DIN plug
10 run cassette lape recorders from the AC
mains, £3.45.

CBM CALCULATORS

-776MD 7 digits/ % /memory £7.16.
‘887D 8 digit/ % /memory/constant
£9.95. 385R B digit/ % /const. /rechar-
geable with mains unit £1 0.85. 'SR7919D
8 digit / memory / trig / log / powers /%
scientihc  notation  £13.95. SR4148R
€39.95. Mains un« for © machines £2.95.
Others include mains units

SINCLAIR BLACK WATCH
Fully assembled. only £21 .95,

1C20 AMPLIFIERS

1IC20 10W+ 10W stereo amp kit with
printed circuit. £6.95.

PS20 Power supply for above. £4.95,

VP20 Volume. tone control and preamp
kit, £7.95.

SP20 10W 4 Ohm speaker. £2.95

Send s.a.¢. for free leatlet

" SINCLAIR PROJECT 80

AFU £7.55. FM tuner £13.25. Decoder
£8.55. 240 €£5.75. Z60 £8.95. PZ8
€8.20. Trans. for PZ8 £5.40. Stereo 80
£7.50. P25 £3.95. P26 £8.70. Project
805 £18.95.

JC12 AMPLIFIER
6W IC audio amp

with tree data and ‘\W( il
printed circuit \ . |
£2.80. Special /
offer only €2.45 if N y
bought with deluxe “,‘
kit

DELUXE KIT FOR JC12
Includes all parts for the pcb and vol. bass
and treble controls for mono version £2.28.
Stereo version with batance control £4.95.
JC12 POWER KIT

Supplies 28V at 0.5 Amps £2.96.

JC12 PREAMP KITS

Type 1 for magnetic prckups. mics and
wners. Mono model £1.75. Sterec £3.26.
Type 2 for ceramic or crystal pickups Meno
95p. Stereo £1.90.

Prices include post and VAT Overseas custonmers please deduct VAT (89

6 on calculators and

§.DeCs and T-DeCs, otherwise 25%) Official orders trom schools, etc. welcome

SWANLEY ELECTRONICS

DEPT. WW, PO BOX 68, SWANLEY, KENT, BR8 8TQ
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The HY200 is the latest hybrid amplifier from |.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: Specifications:
Short Circuit Protection Output Power 100 watts R.M.S. into 89
No External Heatsinking Input Impedance 100KS
Thermal Shutdown Input Sensitivity 500mV R M.S.
Only Five Connections Distortion 0.05% Typical
Low Distortion Signal: Noise 96dB

Power Band Width 10Hz - 45KHz + 3dB
Price £21.20 + VAT £1.70 Power Supply 45-0-45v D.C. at 2 Amps
P&P Free Weight 1 Kilo (2.21b)

Power Supply PSV90 suitable for one HY200
Price£10.56 + VAT 84p
P&P free

TWO YEARS GUARANTEE ON ALL OUR PRODUCTS

I.L.P. Electronics Ltd, P'eafep SuE:plv >
J Total Purchase Price —
cmss_land HOUSE, | Enclose Cheque [0 Postal Orders 0 Money Order [
Nackmgton, Canterhury, Please debit my Access account (0 Barclay card account [
Kent CT4 7AD Account numbgr _
Name & Address
Tel (0227) 63218 Signature

= T LS
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¥ A

Travelling Light

Carry the D32 comfortably on any assignment

A F 1

Weight less than 101b. Size: 4 x 9 x 11ins. The new at 10mV/div sensitivity; automatic selection of
Telequipment D32 dual trace 10MHz oscilloscope, chopped or alternate modes; automatic selection of
battery/mains operated, is probably the smailest and TV line or frame displays; and the choice of

least expensive ‘scope of its kind in the world! battery or mains operation.

Priced at £275°* (including rechargeable batteries) Travel with the D32 yourself by writing or ‘phoning
this dual trace scope offers T0MHz bandwidth for a demonstration of this light, powerful ‘scope now.

Telequipment gives you more scope for your budget

TELEQUIPMENTW

Tektronix UK Ltd.
Beaverton House, P.O. Box 69 Harpenden, Herts.
Telephone: Harpenden 63141 Telex: 25559 “Exclusive’of VAT

Q8
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e tailor TW'Ts fast at

Screening can be with leads
or plug tocustomer
requirements.

Plug-in vacuum envelope.

Basic focussing
assembly

Convection cooled
finned heat sink for
horizontal mounting.

Conduction cooled N 7 |
heat sink (or mounting
inany position.

pr

Convection cooled finned
heat sink for vertical mounting.

Coaxial transition.

Waveguide transition

7 Convection cooled finned heat
sink for vertical mounting.

Convection cooled
finned heat sink
for horizontal
mounting.

/ Conduction cooled
heat sink for mounting
inany position.

EEV make travelling wave tubeson a
modular ‘building block’ system.

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

Coaxial transition

’ Our production capability has now

o expanded into new and much larger premises.
) Youcandepend on EEV for fast service
v for TW Tscovering all civil and military

Waveguide transition. communications bands.

Send us vour spec or write for data sheets.

EEVand M-OV know how.

THE M-O VALVE CO LTD, Hammersmith, London. England WE 7PE Tel 01-603 3431 Telex: 234356, Grams: Thermionic London E
ENGLISH ELECTRIC VALVE CO LTD. Chelmsford. Essex. England CM1 2QU Tel 0245 61777 Telex 99103 Grams: Enelectico Cheimsford SEC
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wireless
world

Our daily bread

Birmingham University wasrecently 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.,
M.I.E.E.

British Aircraft Corporation,
Filton

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
col.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-
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fically, it relates to the number of
(wavelengths)’® 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 P; 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
47R* and so the power density at the
target is Pr/4nR? W/m?. 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 Gr In the direction
of the target, the actual power density
at the target is P;Gr/4mR? W/m?.

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 Pr/4=R*6Gr watt, where o is
the symbol adopted for radar cross
section and is usually given the units of
(metre)’. From the same reasoning as
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betore, 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 P;Gro/(4mR27,

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 o, 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

o
1

o

RADAR CROSS SECTION
GEOMETRIC CROSS SECTION
6-

T

=3 L 1
10 10
CIRCUMFERENCE.
WAVELENGTH

Fig. 1. Variation in radar cross section
of a 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, )
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

.as 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.
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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 mcasure-
ments. Provided that the circumference
is greater than about 10\ and that the
conductivity, sphericity and surface
finish are good, then its radar cross
section is equal to the projected area mr
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 alarge 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 tlocks
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
ragars 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

a
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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
tarzets, a bird such as a starling weight
70g has an average radar cross section
of 103m? and a mallard duck of lkg
appears as 102m?,

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 from
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
difiicult 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 smali
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
seldoin 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°m?

-with peaks of 0.1m? and nulls of 10“m?.

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 0.2m?
maintained at all aspect angles from 0°
to +350°, 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 6, 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.

Ancther 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).
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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
,=2—(r/R)?, 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=0.
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: 47A%/N®> where X\ is the
wavelength and 4 is the cross sectional
area equal to =D%/4.

Theoretically at, say, 10GHz the radar
cross section of the lens is 8.6m?2
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 if. amplifier/limiter and
demodulator circuits which are suffi-
ciently sensitive to allow all the if.
pass-band shaping to be performed at a
lower level: limiting starts with an input
of about 15uV 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 ImV input

27dB at 1pV input

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

Distortion. Simple version: 0.5% at 1kHz
and 75kHz deviation (1mV), see text
for method of improving to 0.1%
f.et. version gives 0.12% at ImV,
0.08% at 10pV.

Crosstalk. 34dB 80Hz to 5kHz with Cyy,

R,; 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 counditions
according to location and requirement.

In the simple version of the tuner, an
af.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

waany americanradinohistorny,.caom
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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 C; (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
D,. 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-oscillagor frequency-
control circuit operates about a 0-volt
zero error signal at pin 1 (ref, pin 8) but
the af.c. voltage produced by the
TAA661B hasan on-tune centre value of
around 5.4 volts, reduced to about 4.5
volts, in the chain Ry, Ry; and Ry,

A minimum incoming r.f. signal of
about 2 uV 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 Toko

module. Station selection switch should
have break-before-make contacts.
Resistors can be 5% high stability or
metal film types, rated at 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 Rill 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 af.c. line are decoupled
(R;/Cy, Ry/C,) 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, C,, R,, which filter out the audio
modulation. The input resistance at pin
1 of the LP1186 is 62k{}, if R, has the
value 100k 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 R, must
be reduced and that of C, raised to
maintain effective audio rejection. A
suggested pair of values is 33 k{ and
3.3uF. 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.fc.
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 tc some other because of a

N/

A

i g

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
IN914 and 1N916 are suitable) can be
connected back-to-back across C, 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 Ry and should be such
that, for a low r.f. input of 10uV 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 F, which finally passes
the band-shaped i.f. signal to IC,.

Remember that the Vernitron type
FM4 components used for F, and F,
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
itsinput 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 IC, 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 C,, 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 L; 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 and
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 viaa
15kHz low-pass filter such as that
described later) for an r.f. tuner input
modulated by 1kHz 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 IC, at about 0.5 volts
rm.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
af.c. circuit and must be matched to the
supply offset provided by D, (4.3 volt
zener), variable resistor R, is included
in the af.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 IC, pin 14 test point (this
connects with the demodulator output
via a protecting 1k() 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 R,, set
at a maximum, terminal 1 will be
positive with respect to 2. Adjust Ry, to
bring this potential difference to zero.
Switch a.f.c. on and observe the possible
slight change of meter reading. Again
adjust R,, 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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CA3045
or
CA3046

MVE024

+16V nom

l 14:5m A nom
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Fig. 3. In this tuning indicator option,
the 2200hm resistor can be replaced

ensure equal lamp brightness either
side of tuning position.

with the circuit shown in broken box to

Fig. 4. Optional meter circuit provides
tuning scale for manual tuning. Meter
is RS Component MR 100.

+1V
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IN916 15k

6k8

|
| 27k
! (10k)

10 junc
1004 A
Re2/Re7
2N2306
or
BCY 70-1-2
+4-5V.

n s
(— <l A

10k

to tuning voitage
(output of station
select switch)

(junc C40/R43)

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 D, which is supplied with a
constant current by the stabilizer
circuit of Trg and Tr;. D, is returned to 0
volts instead of the 4.5 volt rail used by
the LP1186 module and the rest of the
tuning voltage circuit, so of the 13-volt
reference potential provided by D;, 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 D, and
—10kHz/°C for the oscillator.

Thus, with D, connected as
shown, the variation of control voltage
with temperature has an effect on the
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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, the 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 D, 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 Tr; by reducing R,, to the
next lowest preferred value (56 ().
Transistor Trg and Try form the main
parts of a conventional series regulator
acting with reference to zener diode Dy
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, D;, provides a
reserve of current for supplying the
stereo indicator D, 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 L,.
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 L, 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
Try,/Tr;. The Cy, Ry; circuit causes a
basic 6dB/octave rise which is modified
by R,y 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 Tr,/Tr; is a
necessary factor in the proper operation
of the MCI1310P circuit; separation at
the lower end of the audio band suffers
if this requirement is not met.

The decoder module, IC,, is operatea
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 escilla-
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,
R;, and Ry; with 0.01uF capacitors. The
twin output signals are then available
from buffer emitter followers, Try and
Trs. Apart from the more obvious
benefits of having low-impedance out-
puts, these are particularly useful, with
series resistors R, and Ry, 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.l, 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 a4 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 Ry,, the manual tune
control, and the 1ll-volt maintained
tuning-voltage supply rail. The value
of the added component (typically
18k1)) is chosen on test so that the meter
full-scale deflection (indicating 98 MHz)
occurs at the fully-clockwise slider
setting of Ry,. Second, the value of Ry;
will need changing to, say, 22k.) to’
make the Ry, fully-anticlockwise setting
coincide with a tuning frequency of 88
MHz. The values actually reguired
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, 11 Villiers Road, London
NWwW2.

Annountomenis)

Amplicon Electronics Ltd. Lion Mews, Hove, BN3
5RA, have been appointed sole UK agents for
Semiconductor Circuits In¢, of Massachusetts,
USA. S.C.L. 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 caiculators.

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. 1. 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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Video editing for BBC
External Services

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.

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
inthe 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-

—
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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

Oil pollution threati
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.
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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.LEE., 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 Iot 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 the 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
honuur, 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 voung
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 1SD 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
Datel services to contact their local
telephone area offices to make sure they
have suitable equipment.

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

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

This vear’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 g
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
w, is frequency-modulated by a sinusoid
of frequency w, the result can be
expressed as

e.=E cos(w, +Bcoswnt)t...... 1)

where {3, the modulation index, is the
ratio of the swing in carrier frequency
w. to the modulating frequency «,,. The
books go on to state that (1) can
alternatively by expressed as

e.=E [Jy(B)cose,t

+ T(BY{COS(e + i )t —COS (e, —wm)t]
+J,(B){cOS(w, + 2wem)t + COS(we— 200 )1
+ J3(B){c0os(w, + 3wp It —cos(w. —3wy )t}
o001 2)

where J,(B), J;(B8), etc, are Bessel
functions of the carrier and sidebands
for modulation index B. Values are
found from tables.

It is explained that this represents a
carrier-frequency oscillation together
with pairs of sidebands at frequencies
we ey, we * 2wy, we * 3wy, 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 hargnonics 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 sin3w,t or
cos3w,t 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

w. = 6wy, then the fifth harmonic has the
frequency w.—w, (where «, is the
fundamental) and the seventh has the
frequency w.+ w,. Together these
oscillators can proviae the first pair of
sidebands.In the same way the fourth
and eighth harmonic oscillators can
provide the second pair of sidebands at
w, * 2wy,; 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. I(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.
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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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‘phase/frequency response),

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
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 (1), has a constant
length R, and rotates with an average
angular velocity w.. Its instantaneous
velocity varies above and below w,
because of the modulation. If in the
usual way a constant angular velocity
w. 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 § 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’

e, =E [Jy(B)
+J,(B) {coswp,t—cos(—wn)t }
+Jp(B){cos2up,t +cos(—2u, )t}
+J3(B) {cos3uwy, t—cos(—3w,, )t}
+....17 3)
The phasors corresponding to the terms
in this series are shown in Fig. 3. In this

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

figure the scaling factor E. 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 Jy(B) pointing upwards,
which does not rotate. The first pair of
sideband phasors each have length
J,(B). The upper sideband phasor starts
off at t =0 by pointing upwards (its sign
is positive) and subsequently rotates
anticlockwise (the sign of w, is posi-
tive). The lower sideband phasor starts
off at t=0 by pointing downwards (its

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 = 1.
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sign is negative) and subsequently
rotates clockwise (the sign of w, is
negative). As these phasors rotate their
resultant moves from left to right along
the line BAC. The total length of this
line is 4J,(8). .

If B is small (narrow-band f.m.) J,(B) 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
B 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 J,(B); 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 B=1.In (a) the c.r.t. spot is moved
upwards, using the y-shift control, by an
amount Jy(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 5J,(1). In (c), the
application of the second-harmonic
oscillator to the y plates to produce a
peak-to-peak vertical deflection of
4J,(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:

Jy(6)=-0.178, J,(5) =-0.328,
J(5)=0.047,

J5(5)=0.347, J,(5) =0.391, J5(5) = 0.261,
Je(5)=0.131, J;(5) = 0.053, J(5)=0.018,
Jy(5) =0.006
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circle. For =1 only sideband-pairs'up
to the third are important.

Fig. 5 shows the case B=5. A much
larger number of successive harmonics,
applied alternatively to x and y plates, is
required to produce a movement of the
cr.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 Bis changed then the amplitudes of
all sidebands must change— it is not just
a question of adding in extra sidebands
as B is increased, leaving existing ones
unchanged; and (d) the amplitude of the
earrier must also change.

wwwLamericanradiohistorv.com

(Books Received)

Transmission and Display of Pictorial
Information by D. E. Pearson attempts to
explain the principles of electronic systems
which process, stare 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 WCIN 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 WCIN 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 1 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 the
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

29

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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Wireless World, March 1976

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 5% by 1% by 3%in. 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 reqhired 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, Tilleit
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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 50ns is needed. His
view was that synchronous demodula-
tion was preferabie 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
aiready signalled their willingness to be
information suppliers of Viewdata.

® The independent television com-
panies are already experimenting with
teletext advertisements. PRD



www.americanradiohistory.com

60

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 (a2 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 t0 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 [ 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, DY 10 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
ago?, 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)"® 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 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 example®,
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.

R
R
in - out
—+
bypass
o

C
L

4

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-
gramime 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. 1 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.

He 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 1
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
chunge 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 report? 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
18(° 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 1 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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“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? o
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?

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. 1
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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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.

1 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 Ls.i.
synthesizers 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 thereis 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 am. 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 rumbile filter, will
remove it — with very little detriment to
the overall signal. The f.e.t., driven by
the amplifier output (or whatever — 1
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 V,, 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

(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. 1 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
aresult of movement by anybody in the
room. What seems t0 me surprising is

operation, 10nF, requires a resistor (a) the sensitivity of the ear to move-
+12V
560k
2k2 2N3819
other channel
BC184L
™M

s

10k

+

n '[ BC184l $—]

(g_—‘ control  Mr Hibbert's
improved
‘noise
T limiter
circuit
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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
tohave 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
uw.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 1

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. [ have
been experimenting for some time in
order to get less noisy reception and
offer the following comments.

it 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
duc 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.
turers, [ tried feeding them directly into
the input of a sensitive f.m. portable
(Tundberg TP41). The reception of
weak signals using this method was
much superior to that of the normal
television receiver, especially when the
ouiboard tuner was re-aligned to the
v.h.f.-f.m. band frequencies acting as i.f.
and detection stages. Mechanical and
vaiicap tuners gave similar results. In
fac: when tested on a signal generator,
sigaals of 3 to 5 microvolts of sound
carrier in Band 4 gave good acceptable
sigaals, 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 — 2

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,,. 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 disparity between the
incoming data and the display-dividers,
a simultaneous reset pulse is applied to
the clear input of the D-type via gates
ICy, 4 and inverter IC,; 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 the D-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 IC,y, to a 1 as it does so. With
the JK flip-flop’s Q output at 1, gate IC,,
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 ICyy
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, D; and
the cross-coupled NAND-gate (IC,, .)
bistable. Capacitor C;; is initially dis-
charged and presents a 0 to the input of
ICy; via diode D,. Thus a low reset is
provided on the clear inputs to bistables
a and b via inverter IC 4. However, the

Complete clock showing one matrix
board containing all the circuitry.except

o

o SO miia @
g S

for the power supply.
Fig. 10. Control logic.
100kHz from
' +5V oscillator
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Ras
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1L This

+5V Fig. GMT/BST converter.
section adds one to the hours code
Rs2 presented to its input, and is essentially
st 7™ a simplified binary adder.
0—4 IC ¢ 1
GMT 20
_ ’ =1 = preset condition is also applied to
2 bistable a. As Cy; charges its potential
2 | rises and diode D, ensures that the logic
0 disappears from the input of 1C;4 (and
IC184 ] 3d
IC,, IC5, therefore from the clear inputs of the
:1\ —\ 5 bistables) before the preset is removed
N > |, from bistable a. This bistable is left in
ol 2 L/ £ the set state, and bistable b in the reset
= ) L 3 state. The disparity lamp will tight, and
3 < Ic IC1g4 « on the first received time code the
x ez IC7e O  display dividers will be set to match it,
o =1 2? rather than the normal running proce-
e 5¢ dure of waiting for the second received
code before setting the display dividers.
Ic ) [ ICop The cross-coupled NAND-gate bistable
ICec T is also reset by capacitor C;;, and set
~ TN .
A 1 > ) when the Q output of bistable b goes
> - low, which occurs when the control
L 23 ﬂ logic is setting the time in the display-
1 dividers. The output of ICj, controls the
ICigc U blanking input to the b.c.d.-to-7segment
T~ ICay ] decoder-driver. Thus, on switching on,
=1 * — - jo »  thedisplay will be blanked until the first
20 L~ ICsq Z  time code is received.
%) Lo '
Z
o ICeq IC94 2 The GMT/BST Converter, when ena-
4 bled, adds one to the hours code
Q -1} 2! presented to its input as shown in Fig.
2! —
- : -
Component list
" 24,25 10n 13, 14 BC 108
26 In 15 2N4123
Resistors (all 4¥W, 5% unless stated) 27 10n 16-21 MPS6534 (Motorola)
RI,2,3 220k 31 220 28 4-20p trimmer
4 10k 32 56k 29 39p silvered mica (RS Components) Diodes
5,6 220k 33 4k7 30 500p silvered mica (RS Components) D1.3. 4 IN 914
; :lsgt g‘; ;g‘; g; ;;5 silvered mica (RS Components) 2 Light emitting diode: yellow (RS Com-
33p i ponents)
sl)O ;l;i: 3-39 éég gi ?5{2] 10V electrolytic 5,6 Light emitting diode: red (RS Compon-
ents)
1 2k2 41 470k 35 100u 10V electrolytic 7 OA47
12 1k5 42 2k2 36 In 8 Full wave bridge, type REC 76 (RS
13 4Kk7 43 470k 37 4,700u 16V electrolytic Components)
14 :321\’}1( 4“4 lgl; 38 104 10V tantalum bead 9 Light emitting diode: green (RS Com-
15 45 onents)
16 4k7 46 330 Additionally a 10n ceramic disc across P
17 470k 47 220 the 5V supply at each i.c. is recom-
18 100k 48 560 mended.
19 27k 49,50 27k Display
20 3M3 51 220 Seven segment le.d. type, Litronix DL 707
2 :23:733 2125 o ‘l’l‘:7 Integrated circuits (Forward drop 1.7V at 20mA): 6 required
23 10k 59.64 820 ic Function Type No
u I got n ; 3,4 lznlv/eprt;;wo ::;:%: Crystal
25 4k7 72 180, %W .3,4,5 b .
P 15K o el ;reset 67 2.1/P AND SN7408N 100kHz type MG5X (Quartz Crystal Co. Ltd)
27 10k 74,75 10k skeleton preset g 0 ‘3;]1; g :3';0 ::mg: Transformers
gg ;ig 1 B.c.d./7 segment decoder SN7447AN TL,2 m)l;:;i&gdl\’lus':aﬁ iolrségt)ype
30 4K7 12,13 J-K flip flop SN7473N . juste :
14 D-type flip flop SN7474N Primary: 100 turns 36§.w.g. (1.42mH)
. Secondary: 10 turns 36 s.w.g.
giipacitorsl(: 10% unless stated) ;’) ;‘f Z;g ;’ Exclusive -OR EREREN 3 Mains transformer 20VA. 9V r.m.s.
n polystyrene , 21, 22, 23, i
2 500p Trimmer (RS Components) 25,26, 27, 28 Decade counter SN7490N (RS Components, type 207-122)
3,4,5 100n 29, 30, 31 Divide-by-12 SN7492N
6,7 5n polystyrene (4n7 + 270p) see text 32 Mornostable SN74123N
8.14 100n 33 One-of-ten decoder SN74145N Aerial
15 2u2 10V electrolytic 34,35, 36,37 8-1/P Multiplexer SN74I5IN Ferrite rod sin X %i6n diameter, Denco.
16 47u 10V electrolytic 38,39 8-bit shift register SN74164N
17 33n 40 5-volt regulator LM309K
18 - In »
19, 20 47 35V tantalum bead (= 20%)
21 470n Transistors Miscellaneous _
22 100n Tr1-8 BC 108 Heais.k for regulator 8°c/W or better. Mains fuse
23 1n 9-12 2N4123 3001061 slow,

MAAAL amaricanradiohictans cam
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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 ICg, to
ICgy IC a4, ¢ and ICyg, 1, ¢, 4 PErform the
add function. The operation on each bit
is identical. The first addition is per-
formed by exclusive —OR gate IC ;. and
the AND gate ICg. 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.

65

Truth table for multiplex clock
Output code of + 12
D C€C B A Digit enabled
X 0 0 1] Tens of hours
X 1] 1] 1 Units of hours
X 0 1 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 0 1 Units of hours

etc etc

(X = irrelevant) ’

blanking

(a)

\b)

)

common anode
LED dispiay

——O+Vee

——O+Vece

——O+Vee

-~ o O 0o T O

(e}

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.

hours tens hours units
driver driver

1

minutes tens minutes units
driver driver

1 1

secasnds tens seconds units
driver driver

1 !

common anode
7-segment
display

cathodes
abcde -y

abcderg

abcde fg a.pc.de tg

abcdetg abcde tgl}

| l

i J

d 4—

b«

C <

d <

C*

f <

| <
to segment driver IC
via current setting resistors
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Gate ICs. 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 IC;. inhibits
the outputs of gates IC,, and 1C,,,, which
produces the carry 1 from inverter IC,,
for the tens-of-hours adder. Gate ICgy
detects the decimal value 24 (10 0100) on

1kHz
multiplex clock

the.output of the adder and inhibits the
gates IC,. and IC, 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

_+10V

Tryg to

Troy

anode
driver

hrs. units driver

hrs.units

¢ [

mins. units

secs. units

hrs. units
mins, tens
mins. umts
secs. tens

secs. umts

hrs tens
hrs. units
mins. tens
mins. units
secs. tens

secs units

hrs. tens

hrs. units

mins. tens
mins. units

secs. tens

secs. units

mins. tens
mins. units
secs. tens

secs. units

Res to Ry

27001
for
10V supply

all @ cathodes
- b

o a o

w0 -

blanking
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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
ontheregulator. 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, 1C;;,.
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, 1C;;. 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 &
.b‘ (]

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 "76 exhibition .
(Emberworth Ltd, 8 Furlong Road, Bourne End,
Bucks.)

June 8-12 Olympia
Internavex — International Audio Visual Aids
Exhibition

(Brintex Exhibitions Ltd., 178/202 Great Portland
Street, London WIN 6NH)

June 8-12 Olympia
Infofair — information retrieval exhibition

Brintex Exhibitions Ltd., 178/202 Great Portland
Street, London WIN 6NH)

Aug. 24-26 Holland Park Schoot
Education and Communication Technology exhi-
bition
Sept. 13-19 Olympia
International Audio Festival and Fair

(lliffe Promotions Ltd.. Dorset House. Stamford
Street, London SE1 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 Design Show
(Fairs and Exhibitions Ltd., 21 Park Square East,
Regent’s Park. London NW1 4LH)

National Exhibition Centre

BRIGHTON

Mar. 9-11 Metropole Convention Centre
Electro-Optics/Laser International Conference and
Exhibition

Oct. 19-21 Metropole Convention Centre
Internepcon/UK Electronic Production conference
and exhibition

BRISTOL
Mar. 2-4
Computermarket *76 exhibition

Esso Motor Hotel

CAMBRIDGE

June 21-24

Training and -Career Development for Engineers
(I.Mech.E., 1 Birdcage Walk, London, SWI)

EDINBURGH
Mar. 9-11
Computermarket '76 exhibition

Assembly Rooms

Sept. 2-3 Heriot-Watt University
Institute of Acoustics Autumn Conference
(Institute of Acoustics, 47 Belgrave Sq., London,
SWIX 8QX.)

FARNBOROUGH

Sept. 5-12 Royal Aircraft Establishment
Internationai Air Show

HULL

Apr. 7-9 University of Hull

Electronics Teaching Conference
(Department of Electronic Engineering, The
University, Hull HU6 7RX)

LEEDS

June 28-July I University of Leeds
Leeds Electronics Exhibition

LIVERPOOL

Apr. 12-14 Liverpool Polytechnic

Institute of Acoustics Spring Conference
(Institute of Acoustics, 47 Belgrave Square, London
SWIX 8QX)

MANCHESTER

Mar. 16-18 Wythenshawe Forum
Computermarket *76

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 0HP)

‘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 Leipzig
International Spring Fair

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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Literature
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. ........ WwW416

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 ...... L. 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 cataloque 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 lusec conversion times, and a
printed-board layout is provided for the lusec
design. Bourns (Trimpot) Ltd, Hodford House,
17/27 High Street, Hounslow, Middx... .. .. WWwW420

Scientific instruments, mainly in the nucleonic
field, are briefly described in a short-form catalogue
from ES! 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 RH20BQ. ............... 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
(T2 coconononanncononaanasoocaoaaaooana 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. ...... wWwa423

erranti have produced a new product guide to their’
range of t.t.l. i.cs — standard and low-power series.
BS9000 approval is under way for many of the types
listed. Ferranti Ltd. Gem Mill, Chadderton,
Oldham. .......coiiiiiiiiiiiie s Ww424

Synchronous motor-driven timers made by the
Italian company, cdc, are characterized in a leaflet
available from Tempatron Ltd, 5 Loverock Road,
Reading. ........ ... e Ww425
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Television from India

Experimental stations in Dublin and Sheffield have been receiving
All India Radio television programmes

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 3.3uV/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. O."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 508 load. A high-pass filter is
necessary in order to minimise local
interference from harmonics of local

Wireless World, March 1976

via the ATS-6 direct

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,

antenna

—_—_——— e e e ——a
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|
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| amp S pre-amp filter switch
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Fig. 1 (above). Receiving system used at
University College Dublin.

Fig. 2 (below). Recording of satellite
signal strength at Dublin.

morning transmission

MAdidmaddaaricanradiohictan, com

afternoon transmission

calibration (500 )
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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 50¢. 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
1.6pV/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
eir.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.

69

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

Table 1

(a) Satellite transmitter power (80 W) 19dBW

(b) Transmitting aerial gain over isotropic (30ft diam.) 32dB

(c) Satellite e.i.r.p. to India (@ + b) 51dBW

(d) Off-beam loss (assumed minimum) 30dB

(e} Satellite e.i.r.p. to UK {c—d) 21dBW

) Free-space attenuation at 860MHz (4wd /\)? 183dB

(9) Receiving aerial gain (5ft diam.) 19dB

(h) Receiver input power (e—f+g) —143dBW

(i) Required carrier/noise for threshold (say) +10dB

0 Permissible receiver noise power (h—i) —153dBW

(k) Receiver overail noise factor {estimated) 3dB

(1) Noise power at receiver input (j—k) —156dBW |

{m) Boltzmann's constant —228.6dB/°K—Hz

(n) Receiver input temperature (290° K) 24 6dB° K

(o} Bandwidth in which threshold 1s attained (I—m—n) 48dBHz
v.e. 63kHz)

waany americanradiohistaornz cam
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fm. tv f.m. tv
gain = 20dB 860 MHz 35 MHz video
nf=25d8 ——————
| | NES61B

X | phase-lock |
2 - loop L
~

demodulator

| |
fo=880MHz | |
| |

- gain=26dB attenuator picture
Sft. dish Af=5MH:z 1o set monitor
elevation 22° | | loop drive
bearing 132 level

tunable converter

. 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.

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. a

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
PMb5544) 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 wvaricap
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.

woaann oo oricanradinhicton, cam

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 toc 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
SOUPGE
make

CONSERVES YOUR CASH. No need to lock up capital in slow
moving stocks.

SAVES TIME. Parts usually despatched by return. Orders phoned
before midday are often on the way same day.

A PROTOTYPE SERVICE. Invaluable when assorted alternative
experimental parts are required.

SOLVES BUFFER STOCK PROBLEMS. Eliminates need for
heavy stock holding. Our stocks are at your immediate disposal.

SIMPLIFIES ORDERING. One transaction for a variety of parts
saves bookkeeping and paper work.

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-CGarr Supplies
your SINGLE SOURGE for:-

cincH B . @

WW—128 FOR DURTHER DETAILS
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It makes sense

tousethe

United-Carr
Supply Service

whenyou require
smaller or mixed
quantitiesofany
of thefollowing:-

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.

Plunger switches.

Mains connector blocks.

Automotive lamp holders.

Push on terminations.
Fuse holders.

I.T

Audio sockets.
Group boards.
Valve holders.

Fuse holders.
Battery connectors.

Industrial Fastenings.
Tee nuts.

DOTLOC single thread
lock nuts.

Lift the Dot fastenings.
Turnbuttons.

Plugs and grommets.
Metal and plastic
components.

Press studs.

Edge clips. W buttons.
Cable clips. Door catches.
Cover plates. Cable straps.
Turnbuckles. Metal and plastic
Knob clips. 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: llkeston 78711{(STD 06072 78711).Telex 377117
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The Sinclair DM2 Multimeter.

Comprehensive. Accurate. Portable.
And really rugged.

Yet only £59. ;.5

v mA ¥V ma KO

Mﬂ%%

L— FUNCTION —~

Sinclair Multimeter D“ﬂ% A 1 10 1001000  setzero
d

17186

RANGE — :
OOV AC max on 1000

State-of-the-art circuit design, incorporating high-quality
components, has resulted in a professional, 33 digit
instrument of outstanding performance and reliability ata
realistic price.

A custom-designed MOS LS| digital processing IC controls
the auto-polarity dual-slope-integration A to D converter.
The circuit built around this |IC usesa MOSFET op-amp input
buffer with 0-1% metal-film resistors. The result is
excellentaccuracy and stability with a very high basic input
impedance.

The instrumentreads to | 1999 and has a basic accuracy
onthe1V DCrangeof0-3% ! 1 digit. Four8 mm LED
displays provide excellent legibility and angle of view.
Battery operation allows complete independence of mains
supply.

The Sinclair DM 2 has all the capability you need. Just take a
look atits 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 mV1to 1000V
ACvolts—1mVto 500V
DCcurrent—0-1pAto1 A
ACcurrent—1uAto1 A
Resistance -1 10 20 M Q)
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.
3idigitdisplay

Display reads from 000 to 1999.
Overload indicator.

Protected

Separate fuses for current and
resistance circuits.

Accurate

Dual slopeintegration. High
stability.

waany americanradiohistorny. com

Rugged construction

Tough metal casing takes the
roughest treatment — try standing
onit!

Two power sources

Supplied with a 9 V battery,
giving 60-hour typical life. Mains
adaptor also available.

Portable

Weighs only 3-51b approx,
including battery.

Measures only 2inx 3inx6in
approx.

Optional extras

Mains adaptor - £3.19 inc VAT.
Rechargeable battery and
charging unit — £16.20 inc VAT.
Carrying case — £56.40 inc VAT.
12-months no-quibble
guarantee.
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Useiton the move. Keep the DM2inits carrying case
—it'salways 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 eventyou
find it’s not what you need, return it to us within 10 days
and we’'llrefund your money in full.

Interested in a quantity discount ?
Use the coupon to get details
of prices on 5 or more instruments.

S.inclair Radionics Ltd,
London Road, St lves, Huntingdon,
Cambs., PE174HJ.

Tel: Stlves (0480) 64646.
VAT Registration No : 2138170 88.

— g | — |
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The Sinclair DM2 Multimeter:
full technical story

DC Volts
Range Accuracy Input Resolution
impedance
1V 0:3% - 1 Digit >100MQ 1mV
10V 0:5% : 1 10MQ 10 mV
100V 05% - 1 10MQ 100 mV
1000 V 05% - 1 10MQ 1V
Maximum overload — 350V on 1 V range
1000V on alf other ranges.
AC Volts
Range Accuracy Input Frequency
impedance Range
1V 1:0% + 2 Digits 10 M /40 pF 20 Hz-3 KHz
10V 1:0% : 2 . 10 M Q/40 pF 20 Hz-1 KHz
100V 2:0% ¢ 2 10 M 2/40 pF 20 Hz—-200Hz
1000 V 2:0% ¢ 2 10 M 2/40 pF 20 Hz-200 Hz
Maximum overload - 300V on 1 Vrange
500V on all otherranges.
DC Current Input
Range Accuracy Impedance Resolution
100 LA 2:0% . 1 Digit 10KQ 100 nA
1 mA 08% 1 ., 1KQ 1A
10 mA 08% t1 . 1002 10 A
100 mA 08% .1 . 106Q 100 A
1000 mA 20% : 1 .. 1Q 1 mA
Maximum overload— 1A (fused).
AC Current
Range Accuracy Frequency
Range
1 mA 1-56% - 2 Digits 20 Hz-3KHz
10 mA 15% : 2 . 20Hz-1KHz
100 mA 15% 12 . 20 Hz-1 KHz
1000 mA 2:0% ' 2 20 Hz-500Hz
Maximum overload — 1A (fused).
Resistance
Range Accuracy Measuring
Current
1KQ 1:0% ! 1 Digit 1mA
10KQ 1-0% -1 100 A
100 KQ 1:0% ¢+ 1 . 10 A
1000 K€ 1-0% 11 .. 1A
10MQ 2:0% ' 1 10G nA

Overload protection — 50 mA (fused).

Readers outside the UK, please write for
details of your local distributorto:

Sinclair Equipment International Ltd,
33 Beauchamp Place, London SW1 1NU.

To: Sinclair Radionics Ltd, FREEPOST, Stlves,
Huntingdon, Cambs.. PE17 4BR.

Please seno me:
Multimeters @ £63.72

*| enclose a cheque for £

inc VAT.
l ...... Mains adaptors (@ £3.19
inc VAT, *My Access/Barclaycard
...... Carrying cases (@ £5.40 number :
| inc VAT,
...... Rechargeable battery and
I charging unit @ £16.20
inc VAT, *| enclose an official company

{aminterestedin 5 or more

multimeters.

...... Please send details of
quantity discounts.

order —signed and dated.

*Please complete or deiete as
applicable.

I Name
I Address

LFREEPOST — no stamp needed with address above. WW376
—————_—-————_—

Please print

www americanradiohistory com.
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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.

Nolton Communications Ltd

Radiotelephone Division
Fieldings Road Cheshunt Herts EN8 9TX
Telephone Waltham Cross 33555

Telex 28952

WW—'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 I. 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, 1C numbers 55, 79, 80,
72 and 64. 1t should be remembered from
an earlier article describing the clock-
divider circuits, that 1C,; produces clock
pulses timed to occur during each of the
Hamming-coded groups in the page
header. (IC,;, pin 2 is a strobe pulse
during the magazine number group —
IC,;, pin 10 a strobe pulse occurring
during the hours tens group.)
- The first of the flip-flops (IC;;) 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,
IC4. 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 thisi.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 ICs;
which is fed by the Data Allow wave-
form. By doing this, only valid data rows
are interrogated. ICy;, 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 IC4, 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 ICy. pin 8
in the normal mode, or 1Cg,, 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
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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. I, 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 1C,, 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 IC;4 sets the
Q output to 1, 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 I for
valid bytes of data, but if a parity erroris
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

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.

Wireless World, March 1976

(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 IC,, with page header
detections, while the D input is held at 0.
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.
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It will be noticed from the circuit
diagram that the clear input of ICy 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 IC,
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
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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 between characters.

the Hamming corrector is strobed by a
pulse from IC,;, pin 7. The resulting,
short, negative-going pulse is used to
clock IC, 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
IC4, Which again sets the Q output to 1.
IC, 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, IC,, (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-
fiash (or any other pages) being written
into the store, until one is found which
contains a Clear Rage 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 ICg 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
1Cg Q output to 1 and the output of gate
(70,6) goes to 0. This clears 1C,g 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, ICg
is cleared by a pulse from C,. This sets
the circuit back to normal operation,
and al] 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
42,4 = L‘ —%\5

2

ICq7

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 | 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 alphanumerig
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-

IC4g

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,
IC,, was incorrectly given. It should be
74164.

On page 48, Fig. 3, the connéxion to IC,,
pin 8 should come from ICy,, pin 9, not
pin 19.
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Phése and sound quality

X

. there is almost overwhelming evidence that the preservation of waveshape is
of no significance and that in consequence phase shift in a monaural channel
1s of little importance . . .”

by James Moir, F.I.E.E.

James Moir & Associates

As the distortions that have the major effect on the quality of reproduced sound become
more clearly_qnderstood_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 stereo image. It is probably
advantageous to start by explaining
what is meant by “phase shift.”

Phase shift indication

When 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
50Hz) 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 50Hz voltage by quoting the
“phase difference” in degrees. Basically
it is a time difference that is being
indicated, but the use of degree unitsis 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 (0.056ms).
. The technique of specifying a time
difference in degree units has been
carried over to the communications
field, but it is not so useful to the
communication engineer because his
circuits rarely work at a single fre-
quency and in consequence a fixed
difference between the time of two
events is not a fixed phase shift
expressed in degrees. A constant time
differenceofsay 10 millisecondsbetween
the current and voltage maxima is a
phase shift of 180 degrees if the
opcrating frequency is 50Hz., 1800
degrees at a frequency of 500Hz, 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 fora
constant time delay of 10ms.
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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

.phuse 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 und 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:
t=tan"!X./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

8=tan"'R/X,
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 10° 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 dJo 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.

|<——— received
A

00109 sec —»

< sent

PHASE SHIFT (degrees)

81

300
[U)
=
8 200 Pacta
< / b
) (]

4
y
"
100
’f
with feedback i
_t+ r-..h 'I
b 1 -
© A FHT
v
4
’ ‘l\
’
I i
¥ without feedback
100
L
" A
’
y

L) U
= ’
8 200 ‘
<
w
-

300

1 10! 102 10° 10% 105 10°

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 thatan
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.

Mathes & Miller’s circuitry, essen-
tially a balanced a.m./f.m. modulator,
gel.erated three tones, a carrier and two
side bands (the modulating signal) and
allowed them to vary the phase of the
cairier with respect to the two side
bai:ds. At low values of the modulation
inaex a frequency modulated carrier
has the same side band structure as an
aniplitude 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
rel.:tive phase of the sidebands without
ch.nging the side band or carrier
an:plitudes.

The paper quotes a considerable
number of findings but typically a wave
consisting of a carrier at a frequency of
lIkHz with two side frequencies is $aid
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 to 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-

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”
wouid 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 coup\led 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 10ft) 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
torie controls set to “flat” while the
dotted curves result when the bass and
top controls are set at min and max.
Perhaps this is another reason for the
puiists’ 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

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

o
-180
>
[
>
i
5_90°
o \R~ - tone controls at maximum
= ek
14 ™~ -
2 ~q \\ | 4=+ 4+
N P~ o SO ™o P ~—a
> 0 ~ ™ ~ |~ ~

< —

[ ~ - M~ b S
> ~4.l =T b Y ~{
z =~ ik S _ \..A
u —=——

°
o] 90 .
L tone controls at minimum
w
<
T
[y

80"
1
10 100 1k

Fig 6 (above). Phase shift effected by
tone controls in a typical amplifier.
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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
churacterize 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 procduced 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 af a boundary surface
are almost invariably a function of
frequency, the time of arrival at any
list2ner’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
churacterizes the sound of the orchestra
at any particular instant. There is a
different waveform for almost every
position in which the measuring micro-
phene 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 & 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 signal
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 kKind 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.

s
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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.LLF.,, 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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out your

The AVO Breakdown and lonisa-
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
to12 kv DCand 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.

quality control problems

Equally suited to both destruz-
tive and non-destructive testing,
the RM215-L/2 i< a piece of test
equipment you cannot afford tc be
without. If you have some problems
that need to be ‘ioned out, get ir
touch for full details.

APPLICATIONS

Flash testing of electrical compcnents.

Measurement of breakdown volzage on electrical
ccmponents and materials.

Measurement of insulation resistance at high
vcitage.

Measurement of d.c. leakage current.

Measurement of a.c. ieakage current and total
current

Non-destructive insulation t2sting of materials
and components.

Detection Of ionisation in electrical assemblies.

Designed to meet B.S., VD.E. and
L.E.C. Safety Requirements.

Avo Limited, Dover, Kent.
Tel: Dover(0304)202620.

‘horm Measurement Control
wmorw - 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 The Black Watch by Sinclair is unique.
anyone in an evening’s ! Controlled by aquartzcrystal...

straightforward assembly. | powered by two hearing aid
Wf i batteries. .using brightred LEDs to

show hours and minutes and
minutes and seconds. ..it's also
styled in the cool prestige Sinclair
E fashion: no knobs, no buttons,
no flash.

The Black Watch kitis unique,
too. It'srational-Sinclair have
reduced the separate
componentsto justfour.

It's simple —anybody who can
r_/ use asolderingiron can

7 assemble a Black Watch without

xcomplete —-right down to (Frw
strap and batteries.

xguaranteed. A correctly-
assembled watch s
guaranteedforayear. 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 withina
second a week.

®7 wearing the watch is a couple of
hours’ work.

The special features of The Black Watch

Smooth, chunky, matt-black case, Large, bright, red display—easily read Runs ontwo hearing-aid batteries
with black strap. (Black stainless- atnight. (supplied). Change your batteries
steelbracelet available as extra— Touch-and-see case — yourself-no expensive jeweller’s
see orderform.) no unprofessional buttons. service.

o=
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The Black Watch--using the unique
Sinclair-designed state-of-the-artIC.

The chip...

The heart of the Black Watchis a
unigue IC designed by Sinclair and
custom-buiit for them using
state-of-the-arttechnology-
integrated injection logic.

This chip of silicon measures only
3mm x 3mm and contains over
2000 transistors.The circuitincludes

a)reference oscillator

b) divider chain

c) decoder circuits

d) display inhibit circuits
e) display driving circuits.

The chip is totally designed and
manufacturedin the UK andis
the first design to incorporate

all circuitry for a digital 8
watch on asingle chip.

Batteries

Take advantage of this no-risks,
money-back offer today!

The Sinclair Black Watchis fully
guaranteed. Return yourkitin 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 fillin the FREEPOST order
form and postit-today!

Price in kit form: £14.95 (inc. black
strap, VAT, p&p).

sSincCi=ir

Sinclair Radionics Ltd,

...and how it works

A crystal-controlled reference is used
to drive a chain of 15 binary dividers
whichreduce the frequency from
32,768 Hz to 1Hz This accurate
signalis then counted into units of
seconds, minutes, and hours, and on
request the stored information is
rrocessed by the decoders and
agisplay drivers to feed the four
7-segment LED displays. When the
cisplay is not in operation, special
power-saving circuits on the chip
raduce current consumption to only
e few microamps.

LED display

Trimmer

Complete kit

£14.95!

The kit contains
prnted circuitboard
urique Sinclair-designedIC
er capsulated quartz crystal
trimmer
cepacitor
LED display
2-part case with window in
position
batteries
battery-clip

. black strap (black stainless-
st2el bracelet optional extra-
see order form)

11. fullinstructions 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
building, ring or write to Sinclair
service department for help.

1.
2.
3.
4,
5.
6.
7

_4
200

Quartz crystal

2000-transistor siliconintegrated circuit

r—
To: Sinclair Radionics Ltd, FREEPOST, St Ives, Huntingdon, Cambs., PE17 4BR.

Please send me Total £

|

I? (gty) Sinclair Black Waich
: kit(s) at £14 95 (inc.black
I strap, VAT, p&p).

(gty) black stainless-steel
bracelet(s) at £2.00
(inc VAT, p&p).

ddress

*lenclose cheque for £
made out to Sinclair Radionics Ltd
and crossed

* Please debit my *Barclaycard/Access/
American Express account number

———e ]

London Road, St lves,

Huntingdon, Cambs., PE174HJ.
Tel: Stlves (0480) 64646. -
Reg no 699483 England VAT Reg. no:213817088. LPlease print. FREEPOST -no stamp required.

I Name
I A

wWWwW/3 I

*Delete asrequired I
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The Dymar 1680 portable frequency counter

" DYMAR. Type 1680 Frequency Covnter

——

Youre 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 1680 frequency counter.
But if they arise you’ll know you’ve got a friend.

At home or away, the 1680 offers a frequency
range of from 30Hz 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 5.51bs weight and 7.2 x 10.6 x
1.9in dimensions.

Want to know more? Use the Reader Reply
Service or contact Dymar direct.

m the name in radiotelephones

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

AALAN
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! )

Monostable ring

oscillator
The circuit shown generates square
waves which are suitable as clock
signals in sequential digital circuits. The
monostable multivibrator SN74121
requires an external timing resistance —
2kQ<<R=<40kQ and an external timing
capacitance — 10pF<C=<10uF to gen-
erate a pulse of duration T,=CRlog,2
seconds. Each monostable is set for a
similar pulse duration giving a 33%
duty-cycle and a complete ringing cycle
with a period of T, =3XT, seconds.
When the CR-pairs are selected within
the above ranges, the nominal period
T, may be varied between 150ns and
120s giving frequencies from 7MHz to
one cycle in two minutes. By realizing
one timing resistance as a 2ku fixed
resistor in series with the next highest
preferred value multi-turn potentio-
meter, adjustments of approximately
+20% about the nominal frequency are

/

89

+5V +5V

S

D Q
IC a
SN7474

possible. The inhibit inputs (B) are
returned to the +5V supply with 1kQ
resistors whilst one is decoupled with a
capacitance of at least 0.1uF 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, T, 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.

Q
ai ?

az SN74121

+5V

C
|_] %w
SN74121

- [

N 2
=100n

it

A ring-of-four circuit requires a
fourth monostable in the ring with each
T, being set to Y%xT,. 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, C,
will charge toward the switching
potential of the B input Schmitt trigger,
firing the monostable. Q will go low,
discharing C, via D,. At the end of the
triggered period, which_is set by the
potentiometer with C,, 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 smaliler
fan-out is available from Q.

C. Bartram.

Department of Metallurgy &
Science of Materials,
Oxford.

1M4148
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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
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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.
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The voltages at the input terminals of
the comparator are as shown. V, is an
attenuated form of the input V, but V,
is offset by an amount —bVyg (Vg =
supply voltage), and rises linearly with
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V; until D, becomes reverse biased,
when it is clamped to V.. Thus the V,
and vg curves cross twice, giving rise to
the two switching points. V,, below the
knee, isgivenby V3 =V, (I -b)—- bV,
and above by Vp = V. Because V, =
aVj,, the lower switching point occurs
at;
aVy,= (1 -b) V,, — bV,
ie. Vin=—bVs/(a + b - 1),
and the upper switching point at;
avm = vref
ie. Vin = Vp/a.

By fixing the ratio, the two switching
points may be varied independently by
adjusting b and V., 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 Dy, V., and -V, may be
made to work with negative going

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
10ns may be detected.

Any positive-edge triggered bistable
may be used provided the correct
conditions are wired to the J and K or

inputs. data inputs.
M. J. Newman, P. V. Prior,
Stockton, Ipswich,
Teesside. Suffolk.
+5V
1k 1k 470
O clear
o i .
LED L

G = —— = clock i -

S e T — g —— - - p=
pulse Y Q mn 1 100n
input

preset
screened
cable SN7476 or
equivalent
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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 S, and
S, 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 S, 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

L
tield
Da coit 1
arm.
51 | —O
D
=] T
supressor
- D,
)| J
Ds tield
coil 2
N
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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 D, and D; need only be low
voltage types but D, 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

calculated from the frequency of the
signal and the input resistance of the

There is a discontinuity at + 180° and
hence the circuit is unrelidble at this
point. The maximum output swing is
approximately 2.5V.

inputs
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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 situation 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 the 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.

Madas e oricanradiabicton, cno

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/kmin 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 s0.) 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.
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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
alterable stored programme as used in
digital computers. The stored pro-
gramme control exchange on which the
Post Office is working at Martlesham 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 ls.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-
logv. 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 1IBL
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

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; Datel = data
communication; Confravision =
conference television; Fax = facsimile;
Viewphone = video telephone;
Viewdata = textual information
displayed on television set; Telemail =
overnight letter facsimile service.)

1870

Telex
Telephony Facsimile
Telegraphy
Telegraphy Telephony
Telegraphy
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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-

1970 2000
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- Home Newspapers
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graphy Ta Radiophone
elex Datel
Facsimile
— Telex
eleph
i & on: Facsimile
elegra
L graphy Telephony
Telegraph
L graphy



www.americanradiohistory.com

94

nalling, 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 1V-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 redundaney 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
fine, 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 IMHz 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 Martlésham 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.


www.americanradiohistory.com

Wireless World, March 1976

,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, G30TK;
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. ) X
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, (WAG6LET) 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. Wukeman, G3EEZ, who
are believed 1o 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.
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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, KBHVT/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-voitage
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 chiet 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 u
mail-order business selling components
to radio amateurs.

PAT HAWKER, G3VA
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LONDON

1st. IEE/IERE — Colloquium on “The influence
of high level languages on computer system
design” at 10.30 at Savoy P1., WC2.

Ist. BKSTS — Symposium on *Sound from
microphone to ear” at 19.00 at Thames Television,
Studio 7, Euston Road, London NW1.

2nd. AES — “Acoustic loading of loudspeakers”
by John D. Collinson at 19.15 at the IEE, Savoy Pl.,
WwC2. '

3rd. IEE — Colloquium on “Low cost microwave
components and subsystems” at 10.30 at Savoy Pl.,
WwC2.

3rd. IERE — Colloquium on “Tropospheric
scatter communications” at 14.00 at 9 Bedford Sq.,
WCI.

4th. IEE — 67th Kelvin lecture on “The pulsar
dynamo” by Prof. A. Hewish at 17.30 at Savoy PI.,
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 NW1.

11th. R.Soc. — Discussion on “New particles and
new quantum numbers” at 10.15 at 6 Carlton House
Terrace, London SW1.

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., W1.

16th. IEE — *“The application of radar to
meteorology” by Dr. B. C. Taylor at 17.30 at Savoy
P, WC2,

17th. IEE/Operational Research Soc. — Collo-
quium on “Everyday use of business models” at
10.30 at Savoy P, WC2.

17th. IEE — “From d.c. to light: pulses and
plasmas” by Dr. J. E. Carroll at 17.30 at Savoy PI.,
WwC2.

18th. IEE — Colloquium on “Physiological
aspects of biological control systems” at 10.30 at St.
Thomas' Hospital, Lambeth Palace Rd., SE1.

18th. IEETE — “Terotechnology” by Dennis
Parkes at 18.00 at the IEE Lecture Theatre, Savoy
PL, WC2.

18th. IERE — “Giobal communications” by D.
Weedon at 18.00 at 8 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 P1, WC2.

24th. IEE — Colloquium on “Logic design using
microprocessors” at Savoy Pl., WC2.

25th. [EE — “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
PlL, WC2.

26th. IEE — Colloquium on “CCTV in difficult
environments” at 14.30 at Savoy Pl., WC2.

ABINGDON

10th. [EE — "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. Goslirig at 19.15 at the
University of Bath

BIRMINGHAM

17th. RTS — 'Charge coupled television
cameras” by Harold Brown at 19.00 at AT.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

Ist. 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.

waany amaricanradichistons com
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’[IIF pre-didions)

Solar activity summary for 1975 from data supplied
by the Royal Greenwich Observatory:

A B C D E F G H

Jan 0 22 11 14

Feb 1 0 27 10 20
Mar 0 27 9 16
Apr 0 22 5 19
May 0 32 8 21

Jun 0 39 10 25
Jul 1 12 45 28 22
Aug 2 6 5 9 66 35 2 24

Sep 0 39 16 26
Oct 0 2 9 1 22
Nov 1 0 44 18 19
Dec 0 22 12 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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recording problems.... B e i D,
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No-one covers a more diverse range o’f data 2 And whether your appltcatlon is m aerosmce
recording and display requirements than SE. industry or research, you can pinpointsour precise
There are sophisticated SE pressure transducers needs from our range of transducers, signal
monitoring the engines of in-flight Tri-stars, uitra- conditioning equipment, oscillographs and

violet recorders and signal conditioning equipment  analogue tape recorders.

measuring vibration levels of construction And all SE equipment offers the high reliability —
machinery in the new Dartford Tunnel, high and above.all Guaranteed Value — needed today.
performance analogue tape recorders checking For further information on the most effective

vital parameters in the design of offshore instrumentation recording.system to match your
platforms and ships. needs, contact SE.

e

“;- d P -,

A JCB excavator loader

- . undergoes intensive strain and
AI‘I(II e Mﬂgnefll T(Ipe hydraulic pressure tests at the
Re r company's Rocester research
area. Measurements are .
S - cor - r recorded on an SE 7000 "
There are four instruments in the SE range from portable instrumentation E

‘recorder for subsequent

four channei portable equipment weighing only R i s

11.5kg tothe SE 5000 high performance mid-band
- Tecordet, estabflshed feader in multi-format
3 2 magnet«c tape recording, 4, 28
weperatnon with direct reco d! =
: .'l"‘-i M to80kHzand PCMto 2 '-
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 ali
parameters to be checked, set-up and monitored
¢ instantly. All thisin atrue portable mains or
" battery operated T4-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 zerﬁ'and‘ gain . ﬁ_..:-"““ -
- I

39y

settings.
if you want the best_ — and value fm mtrney, ] 3
contact SE. ‘g ; _-"*”'_ - b 1
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__ -=| 6s¢illogmpi1$ and
Conditioning Equipment.

Seven weli-proven light-beam recorders each one
offering an outstanding price/performance
package. Extending from a 6-channel portable unit

'\_/;/e_ig_gﬁir;g_oﬁly 7.6k§ 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

0.8pA/cm to 36mA/cm and high fidelity recording
from dc to 8B 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.

Portatie SE Oscillograph and

Signal Conditioning nd

instrumentation providing Pressure ﬂ

instant readout of seakeeping (4

e e Displacement Transducers.

tests on a radio-controlled

model of a proposed SE provide one of the most comprehensive ranges
ship design. S

of high reliability instrument transducers for
aerospace and industrial applications.
These include variable 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

7 technology — high reliability pressure capsule and
Z’ 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 dc/dc¢ miniature and long
stroke displacement transducers, ideal for

Ruggedised SE 21 variable-
reluctance pressure

transmitters monitoring the oil measuring small displacements with high accuracy

pressures and flow rates of a infini i g ey

i o) e and _lnfmlte resolution. External signal conditioning

performance tests. equipment can be provided to meet all requirements.
P,
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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. In the UK there are full calibration/
servic2 centres at Feltham, Manchester,
Not:irgham, Wells and Glasgow, and facilities for

switt, 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

BS

Send coupon for details by return.

To: SELabs (EMI) Ltd.,

Spur Road, Feitham, Middlesex TW14 0TD England.
Telephone: (1-890 1166. Telex: 233%5.

Please send me full details of:-

(] Transducers
] Analogue Tape Recorders

(] Oscillographs and
conditioning equipment
liame/Tille

[ Instrument Hire Facilities

[ Contract Service Agreements

(] Please arrange for your
applications engineer to contact me

Company

Address

Tel.No.

SE Labs (EMI) Ltd., Spur Road, Feltham, Middlesex TW14 0TD England.
Telephone: 01-890 1166. Teiex: 23995.

A member of the EMI Group of companies
International leaders in music, electronics and leisure

European Sales & Service

Holland: ANRU B. V., Wijnhaven 80, Rotterdam 1. Phone: 137-395

Telex: 25175

France: Emitronics, 18, Rue des Bluets, 75011 Paris lle. 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, DB051 Eching, Postfach 105.
Phone: (08165) 77-1 Telex: 0526 718

Italy: Marconiltaliana, 20135 Milano, via Comelico 3

Phone: 54-65-541/542/543 Telex: 32467

and: Via Adige 39, 00198 Roma, Phone: 86 1713, 86 33 41 Telex: 61272
Norway: EMINorsk A/S., Postboks 42, Korsvoll, Oslo 8. Phone: 23-14-88
Telex: 16294 EMIAS

Sweden: EM! (Sweden) Ltd., Svenska AB., Tritonvagen 17, Fack S-171,19
Solna 1. Phone: 08-730-0060 Telex: 10046

Also represented by EMI companies and agents throughout the world.
} Enguiry No. 296 Printed in England
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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
hf. 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 lLe.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 302 for.further details

B i

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 details

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 10mA, 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, CO15 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 %in 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

waany amaoricanradiahictons cong,
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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 lL.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 Band 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

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

Wireless Wor d, March 1976

£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 20pHz to
20MHz and with pulse widths from 15ns
to Is. 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 230V 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 NW 1
IYE.

WW 310 for further details

WW 308 for further details

WW 309 for further details

WW 307 for further details

o . ]
HNTERSTATE 20MH, PULSE/FUNCTION GENERATOR-F72
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WW 310 for further details
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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 0.lin 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 celis 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 lLed. frequency read-out
gives 10Hz resolution. Frequency
accuracy is 1 X 107°. 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

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

99

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
a0to +10V unipolar ora =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 parailel format and
a single line serial format. Input impe-

AR gia s ik r i iR BRI IR R R HHRaan

WW 311 for further details

WW 313 for further details
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dance is 400k bipolar and 1M$2 unipo-
lar. Maximum linearity erroris 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 5Smm spacing. Intended as
a direct replacement for monolithic
ceramics, the range is designed for such
applications as decoupling up to IMHz,
timing and general use at a.f. Capaci-
tance values offered are 1000pF to
0.15uF 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.ipH 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
attenuator. 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,
[.ondon WC2H 9BS.

WW 318 for further details

Solid State

Devices

Names of suppliers of devices in this
section are given in abbreviation after
each entry and in full at the end of the
section.

Miniature 1A rectifier
bridges

TheVarorange of miniature 1A 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% x 3Yamm. Prices vary from 28 to
40p in one-off quantities. Marshall

Optically coupled
isolators

A series including types 4N22, 4N23 ana
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
30ns 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 and-are rated
at 1.5A. Current limiting protection is
provided in the regulators which are
designed for operation in a temperature

wiana amaricanradiahictarny com
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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.
LR.

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 RG1
4SQ.

Bourns (Trimpot) Ltd, Hodford House,
17/27 High Street, Hounslow, Middx.
TW3ITE.

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 IRW.
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More than
just a catalogue!

PROJECTS FOR YOU TO BUILD

4-cligit clock, 6-digit clock, 10W high quality power
amp., High quality stereo pre-amp., Stereo Tuner,
F.M. Stereo decoder, etc., etc.

CIRCUITS . . . Frequency Doublers, Oscillators, Timers,
Voltmeters, Power Supplies, Amplifiers, Capacitance
Multiplier, etc., etc. . . .

Full details and pictures of our wide range of components,
e.g. capacitors, cases, knobs, veroboards, edge connectors,
plugs and sockets, lamps and lampholders, audio leads,
adaptor plugs, rotary and slide potentiometers, presets,
relays, resistors {even 1% types!), switches, interlocking
pushbutton switches, pot cores, transformers, cable and
wire, panel meters, nuts and bolts, tools, organ components,
keyboards, L E.D.'s, 7-segment displays, heatsinks,
transistors, diodes, integrated circuits, etc., etc., etc. .

Really good value for money at just 40p.

The 3600 SYNTHESISER

The 3600 synthesiser includes the most popular teatures of the
4600 model, but 1s simpler Faster to operate, (t has a switch
patching system rather than the matrix patchboard of the larger
unit and is
particularly
suitable tor hve
performance
and portabie
use

The 4600
SYNTHESISER

We stock ali the parts tor this
brilhantly designed synthesiser,
including all the PCBs,
‘metalwork and a drilled and
‘printed front panel, giving a
superby professional fimish
Opinions of authorsty 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
organs and describes the construction of
a simple 49-note instrument with a single
keyboard and a imited number of stops.
Leaftet MESB2, 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 atong with a pedal board
and a further extension of the organ’s range are shown in

leafiet MES53, price 35p, (Pre-publication price 15p).

S.A.E. please
for price list

GRAPHIC
EQUALIZER

A really superior high
quality stereo graphic
equaliser asdescribed in
Jan. 1975 issue of ETI.
We stock all parts {except
woodwork) including ail
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 ans.a.e and we'll send you our iatest list of
GUARANTEED prices. Send us 30p and we'll put you on our mailing fist  you'll receive immediately our latest price hist 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 tne
prices are implemented! plus details of any new lines, specia! offers, interesting projects and coupons to spend on components 1o

our 30
el LT SR ‘-----ﬂ-----------ww‘

NOTE The price hist s hased on the Order Codes shown n our ‘

catalogue sO an INvestment 1n our super catalogue Is an essential . | enclose Cheque/P.O, value — .

o7 SED : For copy/copies of your Catalogu ™

Call in at our shop. 284 London Road, Westclitt on Sea, Essex .

Piease address all mail to . Name .
MAPLIN ELECTRONIC Address — ]

EE SUPPLIES = = 50 Bor 3 Raviewr
PO Box 3 Rayleigh Essex 556 LA @M APLIN ELECTRONIC SUPPLIES Ei. st a‘L'R"'-“'.
- EEEERErEESCEENEEEED

o wwaramericanradiohistorv.com
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FROM BI-PRE-PAK

‘Stlrlme % ound Droducts

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 82 using 50V
22 waits R.M.S. into 42 using 33V P RI E D

[Low imp. not less than 49)

DISTORTION Not only is this Stirling Sound’s best audio amplifier yet;
Less than 0.05%at all power levels it rightfully qualifies as one of the best of its kind yet
[from 10Hz to 10KHz) made available to constructors. Intended above all for

HIGH-FIDELITY
Power Amp.

high-fidelity, the characteristics of the $$.125 are such
FREQUENCY “ESPDNSE( that it can be used in many other applications where £5 oo
= 14815 Hz to 30 KKz (42) dependability is the prime consideration. The $S.125 8

= 148 10Hz to 30 Khz (B integrates well with other S.S units as well as those of
HIGH Z INPUT other manufacturers. Incorporates new circuitry using a
100 Kohms (40dB gain/100x) complementary long-tailed pair input and full comple-
INPUT SENSITIVITY ‘mentary o.utp-ut <.:irc_ui.ts to give standards of Derfonance.
150mV for 25W.R.M.D. out Every unit is individually tested before leaving our
e factory and carries a guarantee of satisfaction and

{Inc. 40w. built on heat sink] eli=aility, 3
4% x 3" x 74" high (120 x 76 x 22 mm) ~..And

5 NEW STIRLING
SOUND POWER

SUPPLY UNITS

M O R E STI R LI N G s O U N D MODU LES Robustly des.ned units in each of which is a stabilised

With easy to follow instructions take-off point to provide for tuner, pre-amp and control
stages. Size 5% x 3" x 2%" hgh (133 x 76 x
54mm) (P/P add 50p any model)

S§S 312 12V/1A £3.75°

F.M. TUNER UNITS
$S8.201 Tuner front end. Ganged, geared variable tuning

88-108MHz. A.F.C. facility £5.00 SS 318 18V/1A €4.15"
§5.202 | F amp A meter and/or A F.C can be connected SS 324 24V /1A £4.60"
{size 3'' x 2") £2.65 SS 334 34V/2A £5.20°

§5.203 Stereo decoder for use with $S$.201 and 202 or
any good F.M. tuner. A LED beacon may be
attached (3'' x 2") £3.85

§S.105 5 watt amplifier to run from 12V. (3% x 2" x %'’) £2.25

$S.110 Similar to $S.105 but more powerful giving 10W
into 4ohms £2.75

$8.120 20 watts R.M.S. when used with 34 volts into 4Q £3.00

$8.140 Delivers 40 watts RM.S. into 4 ohms using a
45V /2A supply such as our SS 345 the power and

SS 345 45V/4A £6.25"
Models SS334 and SS345 are supplied with transtormers
separate from PCBs. Add $0p for P/P any model

A NEW STIRLING SOUND C.D.I.
UNIT FOR YOUR CAR

Even better than the original version. thousands ot which are in
use saving motorists appreciable trouble as well as petrol Very
easy to install The Strling Sound model incorporates switch for
instant change to conventional ignition; instant adaption to pos
or neg. earth return; ant-burglar immobilising switch. pre-set

quality of this unit are superb two in bridge control tor rev timitation. There are no exposed parts, the unit
formation will give 80 watts R.M.S. into 8ohms on p.cb beng housed in swrong enclosed metal box. With
Size 4" x 3'" x 3%’ £3.75° instructions and leads
Size 7% x 4% x 2%’ ex switches (193 x 117 x 54mmy) (P/P
§S8.100 Active tone control, stereo. * 15dB cut and boost add 50p) i &
with suitable network £1.60 EUILY

KIT £7.95 TESTED £10.50

$8.101 Pre-amp for ceramic p.u.. radio & tape with passive

tone control details £1.60 A NEW X-HATCH GENERATOR
$8.102 Stereo pre-amp with R.1.A A equalisation, mag R.F. MODEL Xa4
p.u.. tape and radio in £2.25 For colour and mono TV! rlugs into aerial socket of set Operates

without need for transmissions. 4 push-button operation. Runs
on 4 self-contained penlite type batteries Witl fit into a large
pocket Strong plastic case BUILT £27.50°

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
hnes — semi-conductor bargamns. accessories, equipment
bargains 1's a real money saver

§8.300 Power Supply Stabiliser. Add this to your
unstabilised suppty to obtain a steady working
voltage from 12 to 50V for your audio system,
workbench etc. Money saving and very reliable £3.25°

@ PROMPT PERSONALISED MAIL ORDER SERVICE

TERMS OF BUSINESS: @ PERSONAL SHOPPERS WELCOME

VAT at 25 % must be added to total value of order except for items marked * or (8°%), when F N S N BEED BN GEAD BN BN AN B B --q
VAT is to be added at 8% . No VAT on overseas orders. POST & PACKING add 30p for UK‘ I

orders unless marked otherwise. Minimum mail order acceptable — £1. Dverseas orders, add|

TO: STIRLING SOUND (BI-PRE-PAK LTD.)
222 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SSD DDF

£1 for postaga. Any difference will be credited or charged. PRICES subject to alteration
without notice. AVAILABILITY All l(aml available at time of going to press when every effort|
is made to ensure corr of infor

Please send

for which | enclose ¢

Order your Stirling Sound products from

BI-PRE-PAKLTD ‘BB
Co Reg No 820919
222 224 WEST ROAD, WESTCLIFF - ON-SEA. ESSEX SSO 9DF. || oS

Www3B

PHONE: SOUTHEND (0702) 46344

FACTORY AT SHOEBURYNESS, ESSEX o s mes S S s e el

wwWwW.americanradiohistorv com
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SERVICE TRADING CO [ GEARED MOTORS

- — 2307240 volis AC 60 Ib. sns Torque Continuously rated. Size Length
VARIABLE VOLTAGE TRANSFORMERS

235mm Width 120mm Height 125mm Spindie Dia 13mm. Length

SIEMENS PLESSEY, etc. §omny Fitted mounting feet M 1 3 CROYDON Brand New £€15.00. Post
RELAYS GiEmens Presser Carriage extra  INPUT 230v. A C. 50/60 ke
T ———
a2 3 4 e OUTPUT VARIABLE 0/260v. A.C. 100 R.P.M.
52 48 2 78p° 700 16 24 4 M2B  65p° @ BRAND NEW. All types. 1151b.ins. 110 volt. 50Hz, 2 8 amp . single phase, spht capacitor motor
58 59 6clo 8sp 700 16-24 4c/o  85p’ 200W (1 Amp) o £10.00 Emense power Continuously rated Totally enclosed. Fan cooled fn-fine
185 8 12 &M 85p° 1250 18-36 2c/o 65p° 0.5 KVA (Max. 2 V: Amp) £11.50 gear box Length 250mm Dia 135mm Spindie Dia. 15.5mm Length
230 9 18 2c/oHD 75p° 2500 36 45 6M  6sp’ 2 (LT, e4va (5G] 00 UL S omm. £14.00, Post £1 50 Sutable transformer 2307240 voll
430 15 244c/o  8Sp 2500 31 43 2 c/oHD 65p* 1 KVA (Max. 5 Amp) .. .. .. £16.50 operation ex-equipment tested £8.00. Post 75p
600 1020 6M 859 15k B85-1106M 85p 2 KVA (Max. 10 Amp) . . . .. £30.00 sttt S
700 1224 2c/o % 3 KVA (Max. 15 Amp) .. ... £33.00 15 R.P.M.
(1) Coil ohms; (2) Working d.c. volits: (3) Contacts: (4) 4 KVA (Max. 20 Amp) . .. .. £60.00
— i o i Type SD48 15 rpm 80 Ib ins Input 100/ 120 volt A.C. Length incl
Price HD —Heavy Duty. Ali Post Paid. (finciuding Base) (max. 37.5 Amp) . ... £102.50 § T 270mm, Hegnt 135mm. Width 150mm Shati dnve 16mm
TY LA Weight 8 5 Kilos BRAND NEW Price £10.00, carr £1.00
OPE N PE RE Y$ Suitable transforner for use on 220/240 voit A C £3.85. Post 50p
6 VOLT D.C. 1 make con 45p. Pos: 15p LT TRANSFORMERS
9VOLTY D.C. RELAY 0.6 12volt « 10amp £5.60 Post 70p
3 c/05amp contacts 70 ohm coit 85p. Post 15p 0.10 57 18volt « t0amp é;.gg :nsrg} gg 60 SRPM REVERSIBLE
0.6, 12 volt « 20 amy g 051 220/240 voht A C Small. powerful. €ontinuously rated motor Mfg
12_ VOLT D.C. RELAYBS Post 1 0.12.24volt « 1OarE1p £9.20 Post £1.00 BERGER (Germany) Sze BOmm x 65mm x 65mm Spindle dia
3¢/0 5 amp contacts 120 ohm coil BSp. Post 15p 0.4 624 32volt « 12 amp £9.90 Post £1.00 Gmm Length " 5mm Weight 725 grams £6.50. Post 50p
24 VOLTD.C. 0.6 12.17.18.20voh « 20 amp £10.40 Post €100
2 HD ¢/0 700 ohm col 85p. Pos1 15p Other types to order at short notice  Phone your enquiries 7 E~
4 &/0300 ohm col 95p. Post 15p - BODINE TYPE N.C.I. = ﬁ\_
100 VOLT ac 2 c/0.75p. 3 c/0 BSp. Post 15p AUTO TRANSFORMERS GEARED MOTOR q‘ ? Lt -
ENCLOSED TYPE RELAYS Step up step downo 115 200 220 240 volis (Type 1) 71 r.p.m. torque 10 b in \ \ :
6 VOLT DC 3 /0 88p. Post 150 At 75 watt £3.00 Post 40p. 150 watt £4.30 Post 50p. 300 Reversible 1°70th h.p. cycle 38 amp = \ {
24V DC 3¢ /0 85p. Post 20p Base 15p watt £6.20. Post 60p. 500 watt £9.20 Post 75p. 1000 watt (Type 2) 28 rpm. torque 20 Ib. in

Reversible 1/80th h.p. 50 cycle -28 amp. The above two
24 VOLT A.C. Mg ITT 3 hd c/ocontacts 65p. £13.50 Post 90p. precision made U.S.A mators a1re ofr:r‘e:d in ‘as new

B f condition. Input voltage of motor 115v A.C. Supplied com
Post 20p Base 15p extra plete with transformer for 230/240v A.C. input.

55 VOLTA.C 5
3 heavy duty ¢ /0 contacts Prce 65p. Post 20p Base 15p RING TRANSFORMERS Zg:e either type €6.25. Post 75p of less transformer €3.75. Post
230 VOLT A.C. RELAY Geactcoalie st ieeione) Ehese motors ared!deal !0;’ rotating aerials. drawing curtains.
240V A.C. heavy duty 3 c’o contacts These multi-puspose Auto Transformers, with large centre | isplay stands vending machines, etc. etc
Prce 85p. Post 20p Ocial base 15p extra aperiure. can be_ used a5 o Double wound current ﬂiZﬂ_i,
Auto Transtormer. H T or LT Transtormer. NG -
220/240 VOLT AC RELAY ltenslonnes 2
| er of hi h th
3c/o5amp cont Sealed Mfg ISKRA £1.35. Post 20p by simply hand winding the required number of turns through the centre 20 r.p.m. GEARED MOTOR
pening E g Using the RT 100 V.A. Model the output could be wound 230,240 volt 20 r.p.m. motos. £1 .00. Post 20p
Base 15p extra t0gve BY @ 12% Amp . 4V @ 25 Amp. or 2V @ 50 Amp et Price : :
ARROW 230/240V AC 2 c/o 15 amp contacts RT 100VA 3 18 turns per volt. £5.00. Post 75p
Amp connectors £1.10. Post 20p R 2KVA 1 5 trns per volt. £21.00. Post£1 50 REVERSIBLE MOTOR 230V A.C.
110 VOLT A.C. 2c/o 20amp £1.35. Post 15p RT 3KVA 1 5 turns per volt €28.00. Postt 1 50 General Eleciric. 230v AC 1600 rpm 025 amp Compiete with
! ¢ O/A size 110mm x 95mmr
CLARE-ELLIOT Type RP 7641 G8 anti-vibration mounting bracket and capacitor
Miniature relay 675 ohm coil. 24 volt DC 2 c/0 80p P P .l n‘BE' STHnBE! s nBE' Spindie 5/ 16" dia 20mm long Ex-equipment tested €3.00. Post 50p
H
MANY OTHERS FROM STOCK, PHONE FOR DETAILS 5 *
HY-LIGHT STROBE Mk. 1V BENDIX MAGNETIC CLUTCH :
« Latest type Xenon white light tube Solid state tming and mggenng.‘, E q
LATCHING RELAY arcuit 2307240 volt A C operation Speed adjustable 1-20 f.p s A superb example of Electro-maechamics! The mamn
Twin laiching relay. ‘fhp-flop’ 2c/o each relay 4 Designed for large rooms. halls. etc_Light output greater than many X m;’\; I;.‘;‘g:esx"?:; dt?fpcs‘::(sgi","o':a‘f':;%:a";‘:
4 .40. i i
Mains comacts 115 voits AC or 50 vonr DC (sp called 4 Jouley strobes Price £15.40. Post 75p * outer penmeters The umiting plate has ¥n. ID
operation or 240 volts A.C with 2.5K resistor. 859 XENON FLASH GUN TUBES

bearing concentric with main section and 18-tooth
Post 20p 4k Range of Xenon tubes avaitable from stock S.A.E for full deiails * cog wheel

When energuzad tansmission 1s exiremely powerful. 24V d.c ar

PRECISION CENTRIGUGAL 3 e ek ke ke e e s s sk sk sk ok o ko dkokok ek ke b 240MA OUR PRICE JUST £3.50. Pos1 45p
1oy oy ke ocuaties M madet Sares A ULTRA VIOLET BIG BLACK LIGHT *
SF/200 Size 965mm x 8Zmm x B2mm Aperture X féOO VIVau Mercury dvapom 'u:ua violet 'lamp * ROTARY VACUUM AIR COMPRESSOR AND PUMP
R § N . xtremely compact ani powertu Source O u.v
3&;(mr: xAB':Iran 27 m :'2 Lsd Post 50p X Janumerable industrial  applcations also deal for » Carbon vane. oil-tess 100/ 116w AC  1/12
;"9 y Airtlow ‘*"°°""‘°"Is - o 230,240y AC slaEe display. discos etc. P.F ballast 1s essential h.p motor. 5060 cycle 2875/34501p m
(e ';‘a“e GGV @t Huto '“""":';950 Pou75p & with these bulbs Price of matched ballast and bulb 3 20" vacuum 1.25cfm 10 @s 1 (approx
motor B80¢ f m Asilustrated butwithround aperture. £6.50.Post75p £21.00. Post 1 50 Spare bulb £8.00. Post 65p figures) New unused surpius stack, with efect
Mig by Woads x * connection data, Fraction of maker's price
Extremely powerful 220/250v A.C 0 3 amp 2,700 r p m continuously A AN AR A AR A AN ARRAR AR AR AARAAA E!Z.oo. Post £ 1.00. Suitable transforme
rza(l)%(i“iapta‘c;o‘;oslapv;s‘(ilaf(ocgnslrumlon Aperture 66mm x 50mm. 0/ A X ULTRA VIOLET BLACK LIGHT * 3.50. Posi 50p
— & FLUORESCENT TUBES *
f 4ft. 40 watt £5.50 (callers only) 2ft. 20 wert £4.25. Posi 60p
230 VOLT FAN ASSEMBLY PN 4 K (o use m atan brpin fitngs) MING 12im. 8 wan £1.60. post X | TIME SWITCH
Continuously rated, removable aluminium (6, ay & 25p Sin. 6 watt £1.30. Post 25p Complete baliast unit and y Horstmann™ Tyse V Mk il Time Switch. 200/ 250 volt
blades. Price £1.25. Post 50p 5 *li"‘ holders for either 9 or 12" tube £1.70. Post 30p (9" x 12 A.C. Two on/two oft every 24 hours. at any manually
e JW measures pre-set ime. 30 amp contacts 36-hour spring reserve
Y x asures approx.} * ]
VAT 25% b, M ¥ .* ¥ AENENNK NN ¥ :ncase of [;‘ows‘r_'av!uve Day omitting dev.reb Firted in
eavy high wmpact case, with glass observation
. ¥ ¥ * ¥ * ) - windowv. Built to hwghest Eiectricity Board spec
C/0 MICRO SWITCH > @ R »ndwndua;v tested Price £7.75. Post 50p (Totat inc
: SRy VAT £8.91)
VERY SPECIAL OFFER Mfg by CEM 3 amp = R 2
250 volt 10 amp 125 voit 50 for £3. Post 36 = | 9
100 for €5, Post 50p 1 000 for £85. Post paid SQUAD LIGHT ¢ -
e ke e ST . = A.C. MAINS
With detachable roller assembly 10 for £2.50. Post 50p (Min order 10) A new conception n light | ), B | g‘ﬁ"""
conrol  Four channels each G- TI M E R U N IT
- capable of handling 750 watts of spoiights. floodlghts ot
COIN MECHAN'SM (Ex-London Transport) dozens of small mains lamps Seven programs all speed controlled 5_35(‘“’ on an eIECInch lock V!‘;llh 25 af‘;L‘
Unit contaning. selector mechanism for 1p. 2p & Sp coms plus flash modulation. effectively gwing 14 diferent dispiays b ;':g ;:“ll)% suv;’)'“z :Nz 'hr:s a';‘e:dp":ssi:"or:
Micro switches relays  solenoid-operated "?npevALuE volt D.? l Mekes sounatougnt obsolete. Completely elecirically and " on'tor any length of time. from 10 mins 10 6
Precision bud s ';‘ghT standard Incredible VALUE at only mechamically noise free Price only £58.00 hrs. then switch off. An additional 60 min audible timer is also
£2.50. Postt 1 VAT 25% (Total price inc. VAT & Post £4.21) Post 75p S.A £ (Foolscap) for further detasis incorp’\o(a[ed Ideal for Tape 'Fech,dg, L{g?' Elec r,ug\anke(i
- et ttractive satin opper fins 1ze mm mm
230-250 VOLT A.C. SOLENOID S=Pri=h-n 60 mm Price £2.25.Post 40p (Total nc VAT & Post £2.87.)
Simiiar n appearance to illustration /t
Approximately 13 Ib pull. Size of teet 13 ‘ﬁ WHY PAY MORE?!
1% Price £1.00. Post 25p &k
MULTI RANGE METER A C voits 2 5-500. D.C
SOLENOID HEAVY DUTY MODEL volts 2 5-500 (Sensitvity 20001 /V OC & AC) DC
230/250v A.C. Apprx. 10Ib. pull, 4 long x 2% wide x 3*' current 0/1/10/100 mA. Ohms range Sturdy
high £2.50. Post 50p compact moving coil instrument with 21 ranges
——— " dimensions 120x BOx 44mm Weight 0 32 kg
SERVICE TRADING CO Price £5.00. Incl. leads
24 VOLT DC SOLENOIDS and battery Post 50p. (Total price inc VAT &
UNIT containing heavy duty solenoid approx 25 b puall Post £5.94). ceramic  construction, vitreou!s

embedded winding, heavy duty
brush assembly, continuously rated.
25 WATT 10 25 100 150 250. 500 1k 15k ohm

at 1.1n. travel. 2 solenorgs ot approx. 11b. pull at jin. travel

6 solenoids of approx. 4 oz. pull at } in. travel. Plus 124v D.C. | MIETERS NEW
1 heavy duty 1 make relay Price £2.50. Post £1 00

‘90mm Diameter. £1.70. Post 20p. 50 WATT 1, 5, 10, 25. 50. 100. 500, 1k chr
ABSOLUTE BARGAIN. Type 65C5 2A D.C M/C. 5A DC M/C 10A DC M/C €2.10. Post 25p 100 ATT
204D C M/C 1/10/25/50/100/250/500/1k/1.5k/2.5k/5k ohm. €3.30.

240V A.C. SOLENOID OPERATED =z Type 62T2 1AAC M/I, 20AAC M/I. 300V AC. M 'l ALL ABOVE Post 35p
FLUID VALVE £2.50. Post 30p Black SilverSkirted knob calibrated inNos. 1-9. 1}
Rated 1 p will handle up to p.s 1 Forged Type 6515 300VAC R 'MC. £€2.75. Post 30p in. dia brass bush. Ideal for above Rheostats, 12p ea‘.

brass body stainiess steel core and sgring
bsp nletoutlet Precison made Britsh mig “3

PRICE £2.25. Post 50p NEW orginal packing VAT AT 8% INSULATIOSN e oW,
T to 1L.E.E. . Rugged meta! con-
$00RWVATTIIED] B P ERES VY ITIC 1A MUST BE ADDED sterz::tign, sui(a!?lzc for Qb:nch or field

control up to 600 watts of all hghting except fluor W. 4in.. H. 6 in., weigh! 6 |b.

escent at mains voltage. Complete with simple FOR THE TOTAL VALUE OF GOODS INCLUDING 500 VOLTS 500 megohms £30.00

—~' instructions. £2.75. Post 25p Post 80p 15
————— TR e POSTAGE UNLESS OTHERWISE STATED 1000 VOLTS 1000 megohms £36.00.  —— o

2000 watt model . £8.00. Post 40p Post 80p.

ALL MAIL ORDERS, ALSO CALLERS AT: s E R\” c E TRAD' N G co- PERSONAL CiLLERS ONLY "

57 BRIDGMAN ROAD, CHISWICK, SHOWROOMS NOW OPEN 9 LITTLE NEWPORT STREET,

] 7
ba( y Easily fitted. fully guaranteea by makers. Will TO ALL ORDEHS work, constant speed clutch. Size L. 8 in., t

LONDON, W4 5BB. Pho 01-995 1560
Closed Saturdays.
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Wireless Worl Dolby-noise reucer

Trademark of Dolby Laboratories Inc.

We are proud to announce the latest addition to our range of matching high fidelity units.

Featuring: -
Y Typical performance

® switching for both encoding (low-level h.f. compression) and decoding Noise reduction better than 9dB weight.

@ aswitchable f.m. stereo multiplex and bias filter ed

Clipping level: 16.5dB above Dolby level
® provision for decoding Dolby f.m. radio transmissions (as in USA) C(gﬁzitt‘)'e of 1% third harmonic
@® no equipment needed for alignment Harmonic distortion 0.1% at Dolby level
typically 0.05% over most of band,

@ suitability for both open-reel and cassette tape machines rnsing to a maximum of 0.12%.
. . . . Signal-to-noise ratio. 75dB (20Hz to
® check tape switch for encoded monitoring in three-head machines 20kHz, signal at Dolby level) at Monitor

output.
Dynamic Range > 90dB

The kit includes: 30mV sensitivity.

—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 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 Dolby™ 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 . . . . . .. ... Lo . ... ... . 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 pOGitAT

s
=

Please send SAE for complete lists and specifications

0 Portwood Industrial Estate, Church Gresley,
' N I EG R Ex LT D Burton-on-Trent, Staffs DE11 9PT
& Tel. Swadlincote (0283 87) 5432. Telex 377106
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S- 2020TA STEREO TUNER/AMPLMFIER KIT

SOLID MAHOGANY CABINET

A high-quality push-button

FM Varicap Stereo Tuner combined
with a 20W r.m.s. per channel Stereo
Ampllfler = g . = - s e . -3
Brief Spec. Amplifier: Low field Toroidal transformer, Mag. input, Tape In/Outfacmty (fornmse reducnon unit, etc),
THD less than 0.1% 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 1C 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. 20d8 mono

quieting @ 0.75uV. Image rejection — 70dB. IF Mono £26.31+ |
rejection—85dB. THD typically 0.4% VAU
IC stabilized PSU and LED tuning indicators. Push-button With ICPL Decoder £30.58 + VAT
tuning and AFC unit. Choice of either mono or stereo with .

a choice of stereo decoders. With Portus-Haywood Decoder
Compare this spec. with tuners costing twice the price £32.81+ VAT

STEREO MODULE TUNER KIT

— 7 - 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.

Sens. 30dB S/N mono @ 1.8uV PLL stereo decoder IC
THD typically 0.4%
Juning range 88—104MHz PRICE: Mono £25.55+ VAT
sig. strength and stereo indicator S
tereo £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. . = . P £7.93+VAT

WW — 079 FOR FURTHER DETAILS
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KINNIE COMPONENTS

10, NELMES WAY, HORNCHURCH
ESSEX RM11 2Qz
HORNCHURCH 45167

CIRCUIT BOARD
P.C.B. 1/16. 1 oz. COPPER

FORMICA

Dim. 84 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 x9.4in 3 pcs., £1.20
Dim. 17.0x9.0in 2 pcs., £1.20
Post & Packing 30p each pack.

BARGAIN PACK
10 pcs. 10.1 x 7.9 in. Plus free 21b 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 x7.9in. 55p ea.
13.1x9.4 in 70p ea

RESIST COATED P.C.B. FIBRE GLASS
6 x 6 in. 50p ea.

12x6in. 90p ea.

12x12in. £1.50 ea

Post & Packing 10p 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 1b - 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 ¢ /o each switch (one biased),
£1.20P.P. 25p.

MULTICORE CABLE

6-core (6 colours) 14/00786 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.
8core 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

6in. 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 /haif red. Size 1 x 1 in. 65p.
P.P. 15p.

PANEL METERS 2% in. x 1%

T1  50uA T8 500mA

T2 100uA T9 1Amp

T3 500uA T10 50v.a.c.

T4 1mA T11 300v.a.c.

75 10mA T12 50/0/50fA
T6 50mA T13 100/0/100&A
T7 100mA T14 500/0/500uA
All at £3.75. P.P. 15p.

PANEL METERS

4% ins. x 3% D3 200uA

D1 50uA D4 500uA

D2 100uA All at £4.60. P.P. 15p.

S.T.C. CRYSTAL FILTERS
(10.7Mhz) 445-LQU-901A
spacing), £3. P.P. 20p.
445-1QU-901B (25Khz spacing). £4. P.P.
20p. 10.7Mhz Canned |.Fs. Size 1 x Y2 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.

(50 Khz

QUADROPHONIC DECODER MODULE
CB.S./S.Q. Type using |.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 Ib 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-0UTS
Panel mounting 800 M/A. 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 PP 35p

SMITHS GEARED MOTORS
250V A/C4rpm, £1.50 F.P. 25p.

HIGH-SPEED MAGNETIC

COUNTERS

4 digit (non reset) 24v or 48v

(state which) I
4x1x1in £1.P.P. 20p.

5 digit (non reset) 24v 1.50. P.P. 20p.

3 digit 12v (Rotary Reset) 2% x 1% x 1%
£1.40. P.P. 15p.

6 digit (Reset) 220v. a.c. £3.50. P.P. 25p.

S-DECS AND T-BECS

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/0 65p. 24v. 2 c/o 50p.

MINIATURE RELAYS
(1% x 1% x %) 24 v.4 c/o 35p. P.P_ 5p.

MAINS RELAY 240v.a.c.

3 c¢/0 10 amp. contacts 80p. with base P.P.
20p

24v a.c. RELAY (PLUG IN)
3 pole c/o0 75p. P.P. 15p.
2-pole c/0 55p. P.P. 15p.

S.C.R.
5 amp. 400 P.IV. (T..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. ac. giving 17%yv dc. at 1%
amp (unsmoothed) 2% x 2% x 2% in.
£2.25. P.P. 45p.

ADVANCE TRANSFORMERS
“YOLSTAT”

Input 240v. a.c. CV.50. 38v. at 1 amp:
25v. at 100/m/a; 75v. at 200 m/a £3.
P.P. 65p.

CV.75.25v. at 2% amp. £3.25. P.P. 75p.
C.V. 100.50v. at 2 amp; 50v. at 100 m/a
£4. PP 75p

CV. 250.25v. at 8 amp; 75v. at %2 amp.
£6.50. P.P £1.50.

C.V.500.45v. at 3amp; 35vat 2amp. £12.
P.P.£1.75.

H.T. TRANSFORMERS. Prim. 110/240v
Sec. 400v. 100 m/a £3. P.P. 65p.

LT. 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. 110/240v

TRANSFORMERS

Sec. 20/21/22v. at 8 amp. £6. P.P. £1.
L.T. TRANSFORMER. Prim. 110/240v
Sec. 0/24/40v. at 1'%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)

MAIL ORDER ONLY. PERSONAL CALLERS BY APPOINTMENT

200/240v. Secs. 1-3-8-9c. Ali 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. PP 50p

L.T. TRANSFORMER ('C'° CORE)
200/240v. Secs. 1-3-9-27v. All at 10 amp.
£7.50. P.P. £1.50

L.T. TRANSFORMER ('C° CORE)
200/240v. Secs. 1-3-9-20v. All at 4 amp.
£5.50. P.P. 75p

L.T. TRANSFORMER ("'C" CORE)
120/120v. Secs. 1-3-9-9v. All at 10 amp.
£6.50. P.P. £1.50

L.T. TRANSFORMERS ('C" CORE)
110/240v. Secs. 1-3-9v. 10 amp. 356v. 1
amp; 50v. 750 M/A. £6.50. P.P. £1.50.
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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
8SR reliability with 12 months’
guarantee. A.C. 200/ 250V,
Size 13%2-11%in., 3 speeds.
Above motor board 3 %in.
8elow motor board 2'zin.
with STEREO and MONO

CARTRIDGE £1°.95 Post 75p

PORTABLE PLAYER CABINET
Modern design. Rexine covered.
£5.25 Post 75p

Vynair front gnille Chrome fittings
Motor board cut for 8SR or Garrard deck

Size 17 x 15 x 8in. approx

COMPLETE STEREO SYSTEM

Two full size loudspeakers 133% x 10 x 3% in. Player unit
chips to loudspeakers making 1t extremely compact, overall
size only 13% x 10 x 8%2min . 3 watts per channel, plays all
records 33 rpm, 45 r pm Separate volume and tone
controls
240Va.c.
mains

FEW ONLY

Bargain Price

£25

£1 carnage

Attractive
Teak finish

SPECIAL OFFER!
SMITH'S CLOCKWORK 15 AMP
TIME SWITCH

0—60 MINUTES £2.50 rost 35p

Single pole two-way. Surface mounting
e
=
1

with fuung screws. Will replace existing
wall switch to give light for return home,
garage. automatic anti-burglar lights, etc.
Variable knob. Turn on ot off at tull or
intermediate  settings  8rand new and
fully guaranteed

TEAKWOOD LOUDSPEAKER GRILLES will easidly ht to
baftle board. Size 18'4 x 10%2in—78p. 10% x 7 %in—45p.

WEYRAD P50 — TRANSISTOR COILS
RA2W Ferrite Aenal 85p Lnver Trans LFDT4 65p
I F P50/2CC 470 ke/s 40p Prnnted Circuit, PCA1 65p

3rd | F. P50/3CC . . 40p J.B Tuning Gang £1.20
Spares Cores . . . . 3p OPT1 65p
P50/ 1AC . 60p

Ferrite Rod 8 x %in, 20p. 6 x 5/16in.. 20p. 3 x %in 10p

VOLUME
CONTROLS

5ki} 1o 2M1Q. LOG or LIN.
L/S 25p. D.P. 40p. STEREO
L/S55p. D P 75p. Edge 5K.
S P. Transistor 30p.

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 B ohm mpedance,

10 watts music power
£4.35 Post 35p

E.M.1. 1372 x 8in.

SPEAKER SALE!

With tweeter and

80 Ohm Coax 8p yd.

BRITISH AERIALITE
AERAXIAL-AIR SPACED

40 yd £3; 60 yd. £4.50
FRINGE LOW 1055 19P
ldeal 625 and colour yd.

° Bass Woofer, | |

crossover 10 watt 20 watts,

8 or 15 ohm.
A hommed £6.60 ! .
£5 25 Post 35p Post 45p ; ﬁ

With tlared tweeter cone and ceramic ° fa

magnet 10 watt
£3.45 -

Bass res 45-60 c/s.
Flux 10 000 gauss

8 ohm 4010 11,000 c/s Post 35p
Bookshell Calunet
Teak fimish 16 x 10 x 9in For EMI 13 x 8 £P0651.795:5

speakers.

THE "INSTANT" BULK TAPE ERASER
AND HEAD DEMAGNETISER. Suitable for
cassettes, and all sizes of tape reels. AC
mains 200/ 250V Leaflet S A E £4 35
Will also demagnetise smait Post.’10p
tools -

BLANK ALUMINIUM CHAS5.4. 0 x 4—70p; 8 x 6—90p;
10x7—£1.15; 12x8—£1.35; 14 x 9—£1.50; 16x6—£1.45;
16 x 10—£1.70.

ALUMINIUM PANELS. 6 x 4-17p; B x 6—24p; 14 x
3—25p; 10 x 7—35p; 12 x 8—43p; 12 x 5—30p; 16 x
6—43p; 14 x 9—52p; 12 x 12—68p; 16 x 10—75p.

RADIO COMPONENT SPEGIALISTS -

ELAC 9 x 5in HI-FI SPEAKER TYPE
59RM

This famous unit now available, 10 watts, 8 ohm.

£3.45 5

RCS LOW VOLTAGE
STABILISED POWER PACK KITS

Al parts and instructions with Zener diode. printed £2 95
carcuit rectifiers and double wound mains o
transformer Input 200/240V ac Output Post 45p

voltages available. 6 or 75 or 9 or 12V dc at

100mA or less Swze 3 x 2% x 121n Please state voltage required

RCS POWER PACK KIT Post
12 VOLT 750mA. Complete with printed £3 o 3 5 30p
Icircuit board and assembly instructions.

12 VOLT 300mA KIT, £3.15. 9 VOLT 1 AMP KIT, £3.35.

NEW MODEL BAKER LOUDSPEAKER, 12IN. 60 WATT,
GROUP 50712, 8 OR 15 OHM HIGH POWEK.

FULL RANGE PROFESSIONAL QUALITY.  £14.B
30-16.000 CPS MASSIVE CERAMIC MAGNET.  post 80p
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 density 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. baftle and

instructions £1 4 50

Post 60p each
Please state 3 or 8 or 15 ohms.

R.C.S. GENERAL PURPOSE TRANSISTOR

PRE-AMPLIFIER — BRITISH MADE
Ideal for Mike, Tape. P.U.. Guntar. etc. Can be used with Battery
9-12V or HT line 200-300V d.c. operation. Size: 1% x 1% x
%in Response 25 ¢/s to 25 kc/s. 26 dB gan. -
For use with valve or transistor equipment 08!
Full instructions supplied. Details S.A.E, £1 -45 30p

ELECTRO MAGNETIC
PENDULUM MECHANISM

15V dc operation over 300 hours continuous on SP2
battery. fully adjustable swing and speed. Ideal displays,

teaching electro magnetism or for Post
95p

metronome, strobe, etc.
R.C.S. "MINOR’’ 10 watt AMPLIFIER KIT
This kit 1s suitable for record players, guitars. tape playback.
electronic instruments or small P.A systems Two versions
avallable Mono. £12.50; Stereo. £20. Post 45p Specification
10W per channel; input 100mV: size 9% x 3 x 2in approx
S A.E. details. Full instructions supphed.

MAINS TRANSFORMERS ~ *.5.°"
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 . . . £1.25
HEATED TRANS 6 3V 2 amp £1; 3 amp . £1.40

GENERAL PURPOSE LOW VOLTAGE. Tapped oulpuls at 2
amp 3 4,5.6,8,9.10 12.15, 18. 25 and 30V £4.60.
1amp 6, 8.10.12, 16. 18, 20. 24. 30. 36. 40. 48, 60
£4.60. 2amp 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, 48, 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 . £2.45,
40V, 2 amp , £2.95, 22.0-22V,. 4 amp dc, £3.45, 16V,
Y2 amp. £1, 16V. 2 amp, £2.20, 0. 5 8. 10. 16V, %
amp . £1.95, 20V Y2 amp , £1.75, 20V, 1 amp £2.20.

AUTO TRANSFORMERS, 115V to 230V or 230V 1o 115V
150w £5; 250W £6; 400W £7; 500W £8.

FULL WAVE BRIDGE CHARGER RECTIFIERS

6 or 12V outputs, 1%z amp 40p; 2 amp 55p; 4 amp 85p.
CHARGER TRANSFORMERS 12 amp £2.75; 4 amp £4.60.

GOODMANS 6 Vzin.
HI-FI LOUDSPEAKERS

4 ohm or B ohm 10W Large ceramic magnet
Special Cambric cone surround  Twin cone i

Frequency response, 30-15,000 c/s £4 60
- ~—

HI-FI Enclosure Systems. etc
NEW ELECTROLYTIC CONDENSERS

00 20p 250,25V 20p  50+50/300V 50p
4350 20p  500/25V 26p  900/350V 95p
8/350v  2Bp  100+100/275  65p  32+32/250 20p
16/350v  35p  150+200/275V  70p  32-+32/450v 80p
32/500V  60p  B+8/350V 50p  350+50/325  85p
252 15p  B+16/350V 50p  100+50+50/350v 85p
50/50V  15p  16+16/350 60p  32+32+32/350¢ 65p
10025V 15p  32+32/350 80p  4700/63V 95p

LOW VOLTAGE ELECTROLYTICS

2,4.% 8 16, 25, 30, 50. 100, 200mF 15V 10p.
500mF 12V 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 65p.
5000mF 6V 25p; 12V 42p; 25V 75p; 35V 85p; 50V 95p.

TRIMMERS 10pF 30pfF. 50pF, 5p. 100pF, 150pF. 15p.
CERAMIC, 1pF 10 001mF 5p. Silver Mica 2 to 5000pF 5p.
PAPER 350v-0 1 7p; 0 5 13p; 1mF 150V 15p; 2mF 150V
15p; 500V-0.001 t0 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"" 208pF + 176pF £1.20; 500pF standard
75p; 365 + 365 + 25 + 25pF. Slow motion drive 50p.
120pF TWIN GANG, 50p; 365pF TWIN GANG, 50p.

NEON PANEL INDICATORS 250V AC/DC. Amber or red. 30p.

RESISTORS. %W, 2W. 1W 20% 2p; 2W, 10p; 1012 1o 10M
HIGH STABILITY. oW 2% 10 ohms to 6 meg , 12p.

Ditto 5% Preterred values 10 ohms to 10 meg . 5p.
WIRE-WOUND RESISTORS 5 watt, 10 watt. 15 watt. 10
ohms to 100K 12p each

TAPE OSCILLATOR COIL Valve type, 35p.

Radio Books and Componaents Lists 10p. (Minimum posting charge 30p) All prices include VAT

wian amaricanradiahicton, oo

BAKER "BIG-SOUND"' SPEAKERS. Post 50p each

‘Group 25’ ‘Group 35” 'Group'
12 £8.95 120 15"‘50/15
SO 20ow£10.50 75w£19.50

3orBor 150hm 3 or8or 15 0hm

8 or 15 ohm

TEAK VENEERED HI-FI SPEAKERS AND CABINETS
For 12mn or 10in sp2aker 20x13x12in £12.50 Post 95p
For 13x8in or Bin speaker 16x10x7:n  £6.95 Post 75p
For BxHin speaker 16x8x6in £5.80 Post 50p
LOUDSPEAKER CABINET WADDING 18in wide . 20p ft.

R.C.S. 100 watt
VALVE
AMPLIFIER
CHASSIS

Four inputs  Four way muang master volume. treble and bass
controls  Suits all speakers, This professional quality amplifier
chassis 1s suitable for all groups. disco P A, where high quaity
power 1s required 5 speaker outputs. A/C mains operated Slave
output Produced by demand for a quality valve amplifier

Send for leaflet price £89 carr £2 50

SPEAKER COVERING MATERIALS. Samples Large S A.E
Horn Tweeters 2-16kc’s, 10W 8 ohm or 15 ohm £3.60
De Luxe Horn Tweeters 2-18kc/s. 15W. 15 ohm, £4.50.
CROSSOVERS. TWO-WAY 3000 c/s 3 or B or 15 ohm
£1.90. 3-way 950 cps/ 3000 cps. £2.20.

£1 .50;. 6'2in .

LOUDSPEAKERS P.M. 3 OHMS. 7x4in
£1.80; 8x5in . £1.90; 8in £2.20.
SPECIAL OFFER: 80 ohm 2%in 2%in 350ohm 2in, 3in

25 ohm, 2%in dia 3in dia 5in dia 8 ohm 2%in 3in.
3%in. 15 ohm. 3%in da. 6x4in , 7x4in . Bx5in

3ohm, 2%2in. 2%in. 3%in.. 5in dia £1.25 each. N
PHILIPS LOUDSPEAKER, 8in., 4 ohms. 4 watts, ceramic
magnet £1.75. 0

RICHARD ALLAN TWIN CONE LOUDSPEAKERS

8in diameter 4W £2.50. 10in diameter 5W £2.95;

12in diameter 6W £3.50. 3/8/15 ohms, please state

VALVE QUTPUT 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 tor wood panel mountung Yn. spindle 65p

BAKER 100 WATT i
ALL PURPOSE
AMPLIFIER

All purpose transistorised

Ideal for Groups, Disco and P.A &
4 inputs speech and music 4 way
muxing Cutput 8/15 ohm ac Mains
Separate treble and bass controls
Guaranteed Details S A E £1 00 each
NEW MODEL MAJOR— 50 watt, 4 input, 2 vol 3
Treble and bass ldeal disco amplifier £49.95

100 WATT DISCO AMPLIFIER Chassss
volume, treble. bass controls 500 MV input £55
Four loudspeaker outputs 4 to 16 ochm

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER

Add musical highlights and sound eftects to recordings

Will mix Microphone. records, tape and tuner

with separate contro's into single output 9V £5.2°
£6.85

TWO STEREO CHANNEL VERSION
BARGAIN 3 WATT AMPLIFIER. 4 1 ansistor
Push-Pull Ready Built, with volume. Treble £4.5°
and bass controls 13 volt ¢ ¢ Mains Power Pack £3.45
COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p.
QUTLET 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; S-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 & 3 channel sound to hght unit
1,000 watts per channel £12.50. Post 35p
‘Easy to build Full instructions supphed, cabinet £3.
As teatured in December Practical Wireless

.E.M.]. TAPE MOTOR £2
E.M.I. TAPE MOTORS. 240V ac 1 200
rpm 4 pole 185mA Spindie 0 187x0 75in
Sue 3% x 22 x 2%in £2. Post 40p

120V Model, £1

£59 Carmr

37 WHITEHORSE ROAD, CROYDON

Open 9-6. Wed. 9-1. 5at. 9-5 (Closed for lunch 1.15-2.30}

[We accept Access o Barclaycard. Tel. 01-684 1665
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G[D Instrument cases IKESUWCRNCT (00

Afl dimensions wre WidthxHeight x Depth

PRICES 1 oifine P& P hut not VAT
MODJ (including chassis) ¢ 4EalUx GO 710
3 by 4750 9 x 3r 65 7.10
302 x4 x5y S510{E 9 » 7n b5 7.85
03 7x6 a5 650 [F 9 x10x bb 925
304 11a3 x5 585G 13 » du b 7.85
305 11ad'x5% 690 H 13 x 7n b5 9.25
306 11x6 x5' 825[1 13 x10x 65 10.45
J 18 o 3x 6Y 9.25
CONTIL TEXTURED ! ,
OHer ristrument marufac turors 10w-COs1 casts ex stack Blue PYC couted S0 T g5 K 1B xTv6s 1275 Niod 2 cases Over 24 sizes Front and back panels grey PVC Aluminium
steel strength and ngadity PVC alumanum grey 1ront and rear panels are 867 8x7x6" 8.25 kﬂ ACH g:u ‘2;3 chassis inctuded Packed tlat Outer Casing biue PVC steel o1 up to size L
removabite PCB and PSU mounting system available  Also avalable i ?27’57’7 15;*57";" ggg N  45x 7x13 7.85 9150 availabie 0 wood grain and black  (Prce gy (0r next price higher e A
black. 301 price of 302 Bk 302 303, 6k 304 306 1277 unpanted 705[0 4510013 1045 Black s B prce)
16127 16x7x12° 1310 Z) g x 7:,3 "7{22
191010 19x10x10 17.95 R 9 x10x13 ‘2:75
ELF CASES Groy linc chamsl S 13 x 3n1d 10.45 P l
Elt Gxdxa’ T3 m /x13 12.75
Bare €1f (iess 11, pnlt 195 U 13 w10n13 1575
Grant EM 8x5 .xb' 360 'V 18 A 313 12.75
Long EIf 9xdnJ" 290 W 18 x Jald 15.75
Jumbo BN 10 uxb'aab's 4,80 X 18 »10x13 18.50

) Mod 2,0 Woodgram or Biack

MOD 2 CASES Mishon vzes A L& N
A tange af eyebrow cases 10 blue textured werylic Front panels normally (meluding chassisl [p,.u., a. 10t One poce up on These 1ough Nittli cases add very Utth 1 the cost ol a job Front panet
white zintec or PVC slumiium also avarlable unpainied up to 1277 sz A 45x 3x 65" 5.00 Mnd 2, .« g Mod 24 Woodgram  glumi vurtt with pratweetbive coal EIf cases wie available m 4 sizies, all dough
B 45x 7x 65 5.80 |or Black 5 £5 80 as Mod 2B

Aluminum paneis 20D extra up to 16127 only moulded 0 grey glass polyester gl panels, feet and chassis ineluded

All West Hyde cases are available with substantial discounts for Quantdies MOST Lases have discounts at 50ff and 25 0t with discounts up 1o 25 1 ot 100 att Prces include P & P and are less 10 o 1f collected on first three price breaks on cases only

BUY A CASE FROM A SMALL RANGE, YOU GET A CASE—BUY A CASE FROM A BIG RANGE, YOU GET A SOLUTION
Instrument cases

BRIGHTCASE MARK I I'samos
B8C2121(3 ., Full Ruk} 1625 |51 100%x 50x50mun

103

BC222 (3% " Hul R k) 1400 |52 10l 10OX50mm 117
BCI2 (5% Full R k) 1650 S1 100x1H0x60mm 1 31
BLS22 (5'a Hall Rkt 1626 S4 178w 50x/bmen 147
Ruich Braukels v it S5 175x100% /omm  1.68
Noeatrafor Louvess add L 56 1740x150a thmm 97

S7 1.0 200x 79mm 219

A prestige anodised case, black PVC steel top and bottom which can be  MINOS Mimature instrument cases «n blue and white PVC steel Asseeble 10 the

M2 65x100x50mm 0.55 HEAVY DUTY CASE

supplied fouvred ot 150 extra cost Free standing ot rack mount ng, available lower Balt chpin fert 2 sceews allow the cover 10 hinge off cases, 2 mor

M3 100x130x50mm 070 g Bxb 1350
in rack or halt width assembled in special polystyrene pack for safe postdge M2 Bure 0.36 | | 10x10x/ ja 00 10 tix PC feet are available 1o hold up 10 4 PC boards horizantally in case
M3 Bare 0.41 11251057 H

OVER 250 DIFFERENT
CASES IN STOCK-SIZE RANGE

OVER 5000:1 IN VOLUME

Send for catalogue

Smart munature ABS cases in tough niged high gloss black Front panets Ava l bl 0 3 s zes Heavily construt led o sintec steel welded corners
edher ah or PVC steel Budt-in slots tor PC cards, dividers ete Chasus or wEE HYDE wib bisvy bonges 2 screw fxings and tam around the door 1 the bt
PC boards can be supporied on ‘P’ chips fromanternal pillars 15 a gland pl e with gasket and d chassis with screws provich ¢l

DEVELDPMENTE LIMITED
Ayatield Com., Warthwaed Hill, uph.,i,u-m n.u (L]
Tolephone: Hortwosd DB L2ETTET

THE INSTRUMENT

TAUT SUSPENSION MULTIMETERS
Made in USSR

U4312: 41 ranges 0.3mA — BA
D.C., 1.5mA — B6A AC., 0.3-900v
A.C./D.C.. 0.2-50k(2; Mirror scale.
Sensitivity 6670 /v; Accuracy 1%
DC,15%AC £11.50.

U4313: 40 ranges 0.06mA — 1.5A

Tlex: K231 W-!Hrﬁﬂﬁvﬂ
WW — 086 FOR FURTHER DETAILS

OSCILLOSCOPE CiI-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
Wt straightforward and inexpensive. Because of its
bandwidth of 10 MHz the instrument is suitable for
general electronic applications and educational

S D.C.; 0.6-1.5A AC.; 1.5-600v purposes where a sophisticated instrument would be
="’ A.C./D.C. 0.06-60kQ); Mirror scale. both too expensive and delicate. 3-in. tube giving a 50
i Sensitivity 20kQ /v D.C.. 2kQ /v x 50mm clear display Amplitude and time base
A.C. Accuracy 1.5% D.C., 2.5% A.C ?ahebranons Sensn;)vnty BOTrEI/vfma; Tlnggered ?nd
RS ! o ree-running time base, suitable for displaying pulses
£14.90. from 0.14 sec. to 3 m sec. A.C. mains operation.
U4315: 43 ranges 0.05mA-2.5A Price £55.00 ex. works
DC.. 0.5mA-25A AC.; 1-1000v Packing and carriage (U K. only £2.507Y
D.C.7A.C.; 0.3-500k(2; Sensitivity

20kQv D.C., 2kQ /v A.C. Accuracy

25%D.C.. 4% A.C.£11.25.

U4324: 33 ranges 0.06mA — 3A
D.C., 0.3mA — 3A AC., 0.6-1200v
D.C., 3-900v A.C., 0.5-500k(2;
Sensitivity 20,0000 /v D.C.,
4000Q) /v A.C. Accuracy 2.5% D.C.,

EDUCATIONAL METERS
Made in USSR

A range of small portable free-standing meters suitable
for experiments and demonstration work. Moving coil

4% A.C. Re-chargeable cadmium cell
operation. £10.85.

LINEAR I.C. AMPLIFIERS UGG FEs IS (e
TAA263 — 3 stage low level amplifier 7400 £0.14 7440 £0.14
Bandwidth DC to B0OkHZ. Supply 7401 £0.14 7450 £0.14
voltage 6-8v. Output power 10mW. To 7410 £0.14 7453 £0.14
72 4-lead £0.65 7420 £0.14 7455 £0.14

f 7422 £0.20 7460 £0.14

TAA293 — Med freq amplifier up to
600kHZ Supply voltage 6V Output 7430 £0.14 ;2;3 Eggg
110mW into’ 150Q. TO 74 10-lead case :
£0.65.

TEXAS BC517
TAA320 — Most stage toliowea by a Silicon Darlington pair in three-lead plastic
bi-polar transistor Gate-to-source voltage case Average current gain 30,000. Max V cbo
9-14V. Power dissipatran 200mW. Drain 40V, Max. 1c=400mA. Max. lco=10 nA.

,currept 1A, TO 18 3-lead £0.60 : £0.80

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 ex. works
Packing and postage £0.20 per meter

Have you already got our lustrated 1975 catalogue /price
Iist of valves, semiconductors. test equipment and passive
components? If not piease send £0 20 for your copy now

SPECIAL TELEVISION
BARGAINS

FIRST GRADE TRANSISTORS
Prices are exclusive of VAT and uniess stated otherwise.

R2008B £0.95

R20108B £1.65 packing and postage. When remitting cash with order
BU126 £1.55 please add £1 00 per muitimeter. or £0.20 n £ for other
BU133 £1.55 iterns, as well as VAT (26% for valves. semiconductors and
BU208 £2.00 inear 1.C.s and 8% for other equipment)

Tel.: 727 5641 Telex: 261306

Z & | AERO SERVICES LTD.

Head Office: 44A WESTBOURNE GROVE, LONDON W2 5SF

Retail Branch:
85 Tottenham Court Road
London W1. Tel: 580 8403

WW—094 FOR FURTHER DETAILS

warss amaricanradiaghistonzcaom
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VALVE MAIL ORDER CO.
16a Wellfield Rd., London, SW16 2BS
Tel: 01-677 2424 Telex: 946 708.

ECH35 150 | EZBO 030 | PEN4SDD | UCL83 070 | 6CD6G 1.60 | [2BH7 (.60 6060 CVI9R6 EF 54 oD3
VALVES EC!142 085 |E2Z81 031 075/ UF41 075 6CIt6 150 30CIS 1.00 INDUSTRIAL VALVES 6061 CV.}‘)BS EF!SZ& 8%43
AZ3l 060 ECH8! 035 EZ90 045 PFL200DJO UF89 050 6ESGT 075, 30C17 100 1B3GT SB255M 705A 6062 Qv EFpeo o5iA
AZil 070 | ECHBY 050 | GYSO! 090 PL36 063 Ul4l 085 6F23 080| 30C18 096 | 1324 SH 256M Ti5A 6063 CV3998 ER e
CBL31 140 ECHBJ 050 'GZ30 065 PL38 125 UL8s 050 6J5G 045 | 30FS 100 | 1835A 715 6064 Cv4001 Lol oG
CL33 150 ECL80 060 |GZ32 065 PL8BI 055 Uvi! 055 6J5GT 055| 3OFLI 1.00| IBAiA 723IAB 6065 CVi002 tEN”

Cyal 060 ECLB2 042 GZ34 075 PL82 050 UY8S 045 6J7GT 045 30FI 14100 | N2 7354 6067 C V1003 N A2400
DAF91 040 ECLB6 055 | H63 080 PL83 050 VP4B 125 6K6GT 080 | 30L15 085 | INYIB 6072 Cv1003 ENx AR
DAF96 060 ECLL80OO | HL4IDD  PL8% 050 | VR75/30 6K7GT 035 | 30L17 0385 | IN238 801 6073 CV4005 NJ7 A
DCCY0 1.35 3.50 070 PL50D 085 055 | 6K8GT 050 | 30P12 1.00 | IN23CR 803 6071 C V4006 ESU74 Aaaod
DEOI 040 EFI7A 1.20 | 1IN309 1,50 PLS04 085 VRI10530 | 6P2S 250 30PI9 095 | |XIA 803 6080 €V4007 A2407
DF9% 060 EF39 125 KT8l  3a0 PL508 0.90 040 | 6Q7GT 043 | 30PLI 085§ X2y 807 6097C C\4008 3300
DK91 0.50 410751 KTa6 340 PL50Y 155 | VRI50/30 | 6SG7 0.50 | 30PLI3 1.10 808 6130 CV4009 B3 5750
DK92 1.00 FIS5 150 KT81(¢°C:)  PLBOI 1.00 085 | 6SJ7GT0.30 | 30PL14 110 | 243 811 6136 CV4010 B
DKy6 075 EF80 0.35 130 PLBUZ 200 v63 125 | 6SLIGT 35L6GT080 | 24815 BllA 6189 cyioil [if!
DL9? 050 EF85 045 | KT88 365 PY12? 063 IRS 050 0.55 | 35W4 060 | 2C26A | 6AMG RIJA | 6197 Cv40l Qi
DL94 048 [FFR6 050 | KTWe| 1.50 P13l 063 IS5 040 | 6SNIGT 35Z3  p80 | 2Ca4 6ANS 811 6201 Cvi013 V026
DL96 085 EFR9 035 | KTW621.50 PYSI 800 | IT4 040 055  3524GT070 | 2C39a 6ANE 815 6202 CV4013 88\,0‘ %
DM70 0.0 (EF9] 040 N78 500 050 3S4 050 6UsG! 075 50C5 @70 | 3C33 6ARS 828 6303 CV4015 MRS
DY56 7045 EF92 050 | OA2 045 PY82 D45 3V4 085 6USG_ 150 | S0CD6G - | 6AS6 8298 | 6205 Cv40l6 %8\,0-, o
DY802 047 |EF98 080 OB2 045 PY83 050 SRAGY 1.00 6V6GT 060 j20 | 2D21w 6AUIGTA | 8308 | 6360 Cvi017 S
EABC80 EFI83 040] 0Z4 055 PYSOO 110 5U4G 055 6X4 045 | 80 07151 2E20 6AUSGT 860 6142 CV4018 e
038 [EFI84 040 PCB6 0.65 PYBOI 055 SV4G 060  6X3GT-G 807 1.00 | 233 6ALG 866 6463 JCV}O’I" 88V0630A
EAF42 070 EN90 060 PC88 065 SP4I 300 SY3IGT 065 055 | 6080 250 6AVSGTA | 866A | 6350 €v4020 o
EAIROI EL33 300 PCY00 055 Spei 085 SZIG_ 065 786 08B0 | 6146 300 6AWEA 866E 6807 Cvae2? 319120
075 EL34 0J0| PCC84 045 T4i 1.00 | 6 30L2 080  7B7 0.80 t 6AXSGT 872A 6922 C\Jogi S7.‘ 20
EBC33 100 EL37 250| PCCR9 085 U5 100 6AL5S 030 7C5 130 2BPI 4.0 6B4G | BEIR | 6939 Cvi024 Q57540
EBC41 075 |EL41 090 | PCCI89065 U2% 085 6AQS 050 “Cé 100 | 3BPI 450 6BARA 891R | Cv402 572(;0
EBCBL 040 [EL42 1.65 | PCF80 040 Uiyl 075 6AS7G 100 "H7 080 3DPIA 400 6BK4 7193 CVi028 I o S833
EBFBO 080 EL84 035 PCERG 065 U403 075 | 6aT6 060 °S7 225 3EGI 800 6BK7A | 954 7203 CV4033 180 Q89210
£BF83 040 ELYI 200 PCIH801060 USOI 118 6AU6 040 7Y4 080 3EP7 200 6BLIGTA | 95§ 7360 CV4035 Gp}. 895 10
EBFR9 032 [EL95 060/ PCF8020.55 UABCS0 6A\6 050 | 12AC6 080 3GPI 500 BN6 956 7586 CVvi038 0 $105 i
EBL1 2.00 | -1 319 159 | PCFROS0.90 040 6BA6 038 12AD6 080 SBP! 800 | 6BR7 957 CVi039 S 51304?
ECC40 1.00 | | o PCFRDA080 UAEJ12 075 6BE6 045 [2AE6 075 SCi1 500 | 3A7107A 6BS7 8013 CVi040 GUso S150
ECCH1 0a5 EMBO 055 pCryoRioD URCai as0 616 075 | 12AT6 045 88D 1500 | 1 1084 | 6BXTGT | 1625 8025 cvaose | GXUI QS150/80
ECCB2 038 | FMAI 080 | pciyr 045 UBFS0 050 6BJS 075 | 12AT7 0ds  CV42927.50 | 31 08B 6BZ6 CV4059 N6 85 200
ECC8I 038 #Ys1 045 PCLBY 070 UBIRY 050 6BQIA 055 | i2AU6 050 DG7512.00 | 34 109B 6CB6 2050 9001 C V40 Hgs 51202
ECC85 045 | £ygg g0 PCL84 050 UCCSS5 0.50 6BR7 120 | (2AU7 038  VCRI38 A 110A aCHa 2050w 9002 CV4062 Q51203
ECCE8 0.50 150 | DCL-8% 060 UCH42 080 | 6BW6 1.00 12AX7 038 | 1000 | 34 1108 6CL6 | 2054 9003 | Cv4063 ROT0 51205
ECF80 045 FZ40 080 pPCL36 050 UCHS) 0.50 6BW?7 1.00 | 12BA6 050 | VCRI39A A 146) 6CW4 ) | 9003 ‘c\uom M U337 N
ECF82 0.45 £241 075 | PDSO0 150 UCLS2 040  6C4 040 | I2BE6 0.60 8.00 ,}‘A<m7\1 2&52'{ 12152 " 3882 gw%? mggg? xg}_ll_
or
R 3B/210M 6EAS 4242A Cvaso? M&082 QV0s 25
TRANSISTORS & ICs IN696 015 IN42BY 030 'SNT4T6 048 | ipagiM | gFed e 132014 Cvi30l | MBOR} Qv0s 20
5 IN6YT 016 3NI41 081 SNT74B0 060 | 3825 6Ha(metal) | 4328A CV4504 MRO9 1 QY3 125A
AALL9 0T BFI79 033 OC42 040/ 5N70s 012 40360 040 SN7482 087 | 3573 AKIGT 4687 A1834 Cv4507 MB096 8\4250»\
AAZI3 012 BFI80  0.36 | OC4a 020 2N706A 012 | 4036 045 SN7483° 110 339 6USA 5544 A2087 Cv4i308 M8097 Y3-100A
AAZIS 010 RBFI8l 035 | OC45 020(2N1I31 025 40362 040 SN7484 100 3057 | 6V6GT 5545 A2134 CY5060 MRO98
ACIO7 051 BIFI94 010 OCTI U25| 2N1132 024 | 40430 085 SN7486 047 | 3733 A2393 CV6004 M8 100 RI10
ACI26 025 BFI9S 013 OC72  028|2N1302 018 SN7400 015 SN7490 055 3C2424G | 11E3 5642 A2326 C V6008 MB136 R17
ACI27 025 BFIY7 015 | OC76 030 2N1303 018 SN7401 0.6 ' SN7491AN 1C45 [1E13 5643 A252) Cv6045 | MBI37 RI8
ACI2R 015 BF200 032 OC77 058 INI304 028 SN74U2  0.16 L MO0 ESEX100AS | 124¥7 5651 | ‘A%00 MBEI0
ACI76 025 BFS6I  0.25 | OC8I 029/ 2N1305 022 SN7403 016 SNI492 070| 353y 12B4A 5670 ACT6 DA0 MBI SITEI2
ACI8T 021 R#FSY8 025 OCBID 028 2NI306 028 SN7i04 pz6 SN7T93 070 WANE 12RY7A 5672 ACTY | DAY) MBIS2 S130
ACIBE 020 BFWI0 061 OCBIZ 045 2NI307 028 | SN7405 022 SN7493 080 3) 160F 12E1 5676 | DA1? M8 144 SI30P
ACY2l 035 BIX29 028  OC83 060 2NI308 028 | SN7406 042 SN7495 0.80 | 3 70 12E 14 S687 | BIC 1E DA 00 M8149 STV280/40
ACY39 078 BFXBE 024 OCI30 04/ 2NI30Y 030 SN7407 D42 SN7496  0.95 307150 1361 5696 RS90 DET22 M8157 STV 280/80
ADI40 050 BFYSO 021 | QCI70 030/ INI6I} 021 SN7408 028  SN7497 387 30 195E 28D7 5702 BSI36 M816 SU4I
ADI49 050 BFYS] 020 [ OCI71 030 3NI6IS 045 SN7409 028 SN74100 189 384 39C| 5718 BTS ESSL M8 162 SU42
ADI6l 084 BFYSY? 020 OC200 075 IN2147 078 SN7410 016 SN74107 0.5 IV 3408 S3IKU 3719 BT3s ES0CC MB16
ADI62 044 BRI 40 OC201 150/ IN2160 078 SN7411 025 SN74110 058 | 353504 | 75R1 3728 BT45 E8QFC M&167 TDO-10
ALLIS 025 BYIOU 027 OC202  150| IN2369A 0.05 SN7412 030 41110086 | 3y 340p 75C1 | 6ASO6W | BT79 E801 M8179 TT1S
AFLi6 025 BY(26 01a 203 0.5 | 2N2646 050 SN74I3 036 ’Ilg 0.90 83A1 72 BT83 ESOL M8190 TT21
AFITT 024 BYI3? 012 OCPTI 120 N3 020 SN7416 036 SNT4LIO 168f | 5c4 R5A ] HALSW EROT M8196 TTR3IMR
ALI86 048 BZX6lscnes  ORPI2 060 IN29O4A 025 SN7417 035 SN74121 050 12504 83A2 3 cic ERICC M8204 TZ40
AF239 044 020 ORP60 D55 IN290s 032 SN7420 016 SNT4122 070 § 1507 90AG 2D2IW | CIK ERIL M8212
ASY27 033 BZYB8.crics  TIC44  029] INIGOSA 025 SN7422 025 SNT4I23 100 1812 90AV 57 C\'S E82CC MB214 Ui
ASY28 025 010 TIC226D 1501 2N2906 020 | SN7423 37 SN74I41 080] 1435 40C | 5750 Cvas EBICC M8223 Uiy
BAI02 025 CRrS10s o35 [IL 020 2N2926 012  SN7425 037 SNT4M5 126 1cyos0n | gocG 5754 Cve EB3F MR223 u27
HALIS 010 CRSI40 050 ZTXI07 012| 2N3053 0.8  SN7427 037 SN74150 135 3¢5 C\ 2802 CvIR E8RCC M8235
BCI07 012 CRSI 05 040 ZIXIOK 010 INI0S3 045 SN7478 040 SNZ41SL 1001 4)<4 95A1 5814 CVvi] EYDCC MR212 VLS631
HCIOB 013 CRS) 40 g5 ZTX300 013/ INIS2S 091 SN7430 016 SNIISd 200 Gy 100TH 5823 cvi2 Eu0l AMRI3T
BCI0Y 014 AMJF30 047 ZTX30I 014 INI6I4 065 SN7432 037 SNTHISS 100 2153A 15082 | 3840 Cvas E91H M8235 Z300T
BCII3 015 MJE370 068 ZTX302 018| IN36IS 0p5 SN7433 037 SN74156 100 1353 15013 5963 Cvs3 F92CC ME 1300 z759
BCLIT 021 MJES20 083 ZTX304 028| IN3703 011 SN7437 037  SN74157 0,95 4X150A 150C1 E180CC ME140] 7803U
BCU43 030 MJE2955 127 [7TX300 043 IN3703 012 | SN7438 037 | SNT4170 252 41X 150D 150C2 EAS0 |
BCI4p 10 MJE30SS 077 ZTXS0) 015, IN3T04 014 | SN7440 22 SNI4I7T 1s7 | XIS0D 150C 3 EAS2 0A2
BC148 08 MPEI02 040 Z1X503 016| 2N3705 015 SN7411AN SN74175 110 130C3 EAT6 OA3 |
BC169C 015 AMPi103 036 ZTX33) 025 IN3706 011 092 SNT4176 126 | spiaspy 250TH ECCas 0A1G
BCI82 012 MPII03 035 ZTX30 018, IN3707 013 SN7442 078 SN0 200 o5y 128 ECFR04 0B2
BCI82L 012 MPII05 036 IN9Is 006 2N3708 007 SN7450 g6 SN74191 200 3B/25am 139 I TR EFs0 OB3
gg%JzL ol NKTao4 109 1[1:4%; 0.0 2N%703 010 SN7451 0.16 gmj}g; ggg
. AS 072 IN4002 .70 ON3TI0 011 SNT453 016 . ’
BCYI3 038 OAl0 040 IN4003 8| 2NI7i 0.1 | SN735: o6 | SN74194 130 VAI |V|OI\|TH S
gg;% g?g 8,\;9 3"“ [N4884 08 IN1819 038  SN7460 016 g:;zigg i THIS
AR 18 | INJO0S 0,10 IN3820 050  SN7470 036 1
BCYTl 022 0A9I 0.7 INJ0O6 012 IN3I823 050  §N7472 038 SNT4197 1.20
O I3 S b N o RSE b il an) o VALVES& PEC 7 5 VER 1594 01 1525
: A202 D .06 ONI904 020 SN7471 042 } B ,
TIHENC ST SO (R PRSI0 Sedk IR 6
2 . 2 i } 013 IN3906 0 rice £8. J
BRI DE OCH da s oo N0 018 INTEGRATED peop
3 . 25 .40 [ 1S2033  0.20 2N4059 0.0 ;
BELIS 020 OC28 100 | [S3051A 020 >N1060 0131 OIL 14 pin 15p clncun’s 80/
BEL67 025 OC3S 055 IS3100A 0.20 INi06] 013 ; o
HFI73 028 OC3¢ 060 1S3010 025 3Naoe2 012 SOCKETS 16 pin 17p SPEC'AL OFFER
Terms 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 anch. addmfmal valve. Express postage: 12p per
order for transistors. Pricos on application for any type not listed. Obsolete valves a speciality. Prices correct when going to press. This applies to the U.K.
HIGH PERFORMANCE PHASE LOCKED LOOP
(as in ‘'W.W." July "32)
) MOTOROLA MC1310P EX STOCK
CROFTON don't just sell kits, we offer DELIVERY
you a technical back up service to ensure SPECIFICATION
your success Separation' 40dB 50Hz 15kHz Distortion. 0 3
| election of some of the Plevel 560mV rms O P level 4B5mV rms per channel
The following 15 a selec ° Input impedance 5okf{? Power requirements 8-14V at 16mA
more popular kits Vill drive up to 75mA stereo ‘on’ lamp or LED
* Mo KIT COMPRISES FIBREGLASS PCB e
* PE CCTV Came, ) (Roiter unned). Resistors. | C . Capacitors ONLY XAV:..‘;‘:E’AY
* M',al‘f)'é " Preset Poimv & Comprehensive Instructions £3.98 post free
: W OE LIGHT EMITTING DIODE RED 29,
Sovad]Uperatocieiash Suitable as stereo on indicator tor above GREEN 59
FREE Brochure N e
: Boreh Power Supply MC1310P only £2.15 plus p.p. 10p
on New KITs * XVEH Top Proje NOTE
* \;\Ar‘m o the Elektor Projects . As the supplier of the first MC1310P decoder kit which we have sold literally
Whether protessional, NOTE PCBs tu most shed proects dvailable to orcer thousands. our customers can benefit from our wide experence
student. teacher or amateur. CROFTON ELECTRONICS LTD Ploase add “:-2411_'-( Fon
the field of electronics can open Dept. D, 35 Grosvenor Road 5 CON:P ELE.CTOI:OKTESS
w tor you. enham, Middlesex - 1569 -
upRInEywortiton ivicK ex. 01-898.15 PORTWOOD INDUSTRIAL ESTATE, CHURCH GRESLEY
Sesd 15p lo cover postage BURTON-ON-TRENT, STAFFS. DE11 9PT
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TRATIPLE

B ELEGTSOMGS 1T0.  WINDSOR

hl-nku-}

Wireless World, March 1976

NEW FAST SPRVICE.LOY PRICES,
MONEY BACK IF NOT SATISFIKD,
ALL BRAND NEW TOP GRADE FULL
SPEC DEVICES CALLERS WELCOME
_ NEW CATALOGUE LIST FHEE SAE,
BARCLAYCARD & ACCESS 8Y POST,
OR TELEPHONE ON ©5 MINIMOM

' $8-60 GROVE RD.
 WINDSOR, BERKS.SL4 1HS.

" SEND C,®.0.,{EXCE
POST & PACKING il

IC’s (oW PRICES

FAST SERVICE

703 RF/IF  26p MC1303 £1.47
ALL FULL SPEC, 709 TO99 22p* MC1310 £2.09
DL707 COM.ANODE & 709 DIL 14 28p* MC1312 SQ £1.50
| DL704 COM.CATHODE 710 DIL 14 31p* MC1318 £2.50
0.3 0-9DP 89p.ea » 723 Regul'r 45p*  %C1330 75p
747 JUMBO 0.6 CA ;il gIL ;34 3210;1. MC1339 - ¢ .49
LED DISPLAY ¢1.75+ .11 DIL DANCILIS OSSP
o 741 TNA9 31p* MC1466 /9 £3
3015F 0-9DP £1.25 »
: 747 2x741  A7p* MFC4000 iW  959pP
DISCO etc STROBE 748 DIL 8  27p* NE536 FETOPA £2*
ZENON TUBE €5 ea. s 7805 5V £1.39% NE540 €1,10¢
7812 12V €1.39% NES50 2vR' €1 *
LE DS [f@@] HZ[@ 7815 15V £1,39% NE555 TIMER 41p*
7900 Series £3 * NE556 2x" 84p
209 STYLE OR 0.2" NO CLIp 11p* 76013 6% AF 75p NES560 PLL €4,00
TIL209 or 0.2"RED & CLIP 13p* CA3n46 59p  NE561 PLL €4,00
GREEN LARGE/SWALL & CLID 22p* CA304R £€2.20 NES62 PLL €4.n0
ORANGE LARGE/SMALL & CLIP 22p* CA3054 €2 NES563 £2,25
ORP12 57p* 2N5777 33p* TEC12 50p* ICL8038 £2.69* NES569 £€2.50
DIGITAL CLOCKS MM5316 £5°* 00 en “ﬁg: JES68 2;23
MM5314 £3.39% MM5311 5+ LM304 0-10V  €3* §N72741 741 20p+
AY51224 ¢3.49+ pCB 1+ LM308 111 Bo 95p* SN76660 IF 75p
CAPACITORS LM309K 5V €1,75* SN76611 IF €1
CERAMIC 22pf-0.1uf 50v 5p. LM372 IF €2.00 TAD10O &IP €2
ELECTROLYTIC:10/50/100 uf 10 or  LM377 2x2W €3  TBA80O 89p
25V 7P, 50V 9p, 2uf/10V 6p. LM380 60745 89p TBAB10 7WAF 80p
1000uf 25V 18p.200/500uf 9p. Lv381 £2 TBAB20  £1.49
POTENTIOMETERS LIN/LOG 16p ea LM3300 40PA 63p* 7N414 RX  99p

PRESETS 6p. RESISTORS 1 P ea

HEATSINKS TO5/18 7p.TO3 15p
SWITCHES: SPST 19p.DPDT 24p. 3%

', 190 TTL
',b‘ FULL SPEC. 5% off 100MIX

DIN PLUGS ALL 12p. SOCKETS 9p. 0 ope 7474 27p*
ALI CASES: AB5/A37 50p ABI3 65p oo lops 7476 27p*
TRANSFORMERS ,100mA 89p ea* 7402/3  1lpe 7490 37p*
3A/1A 6/12 orl12/24 €2 each 7104 13p* 7191 Sape
NEW AUDIBLE WARNING BLEEPER ¢1 7405/6/7 25p  71182/93 43p7
TRAMPUS FULL SPEC PAKS ALL 1 ea 7405/ /10000 7496 eape
PAK A 10 RED LEDS our cholce g1+ 7420/30 12p* 71100 1]

PAK B 5 74IC OP AMP 8 PIN g1+ 7110 12p* 71121 26p*
PAK C 4 2N3055 ¢1*.D 12 RC109c1+ 7441 64p* 74123 ~8p¥
PAK E 10 BC182 ¢1.F 11 2N3704 ¢1 7417 67p* 71141 Ei o
PAK G 8 BFYS1 ¢1*,1l 9 2N3819e¢1 7470 25p 74174 (1

PAK J 9 2N3053 £1+.K 10 1N911 ¢1 7472 22p+ 74175 95p*
NEW PAK M 4 PLASTIC 3055 90W £1% 7173 26p* i -

TRANSISTORS

PRICE EACH: - MATCEING  20p*  D)ODES
.

ﬁgﬁz & 128 }gg. 4’1"}2530:”35”4?: NABL & 0A91 GERMANIIM 5p,
AC187 & 188 1Bp* TIP3I & 32 542' }:‘125’,3 éf,i’°¥N§‘oé§‘°8§. 1
AD149 45p*  TIP4l 63p* IN4148 % 1N914 SILICON 4p.
AD161 & 162 33p* TI-"g’;gﬁ g;v“ ZENERS [7Y88 400mW 9p.
BC107 8p*  TIP205! P*  ZENERS 13W 17P,Z1Jnoisetl
il L e e e R
BC1088B 12p*  7ZTX107/8/9 11p ] [Ps P
11C109 8p*  2TX300 %304 20p SCR’s TRIACS
BC109C 12p* ATX500 8508 2P SCR's TAG1/400 1A400V 50p*
BC147/8/9 9n 7 p 1A50V 38p* 1A 600V 70p*

7 2N2646 UJT 38p*
b187/8/0 15 212904 w5 20 SA08R JAIPOV SCR oMLY i7p:
BC177/8/9  18p  2N2926broyg 9p TRIAC DISCO 16A400V £1.75¢
BC182/3/444L10p 2N3053 6 o DIACS:ST2 20p,BR100  25p
BC212/3/444L12p 2N3054 12p* :
BCY70/1/2  16p* 2N3055 115W 37p* ver o
BD131 & 132 3%p+  2N3055 RCA  60P*  qg5p;4g" 9g s FACE CUTTER49p*
BFR88 250V 35p  2N3702/3/4/5 BP  cqpprpcrap 0,1 PITCH VERO
BFYS50 l4p* 2N3706/7/8/9 8p 23"x5" 32p% 23"x31" 29p*
BFY51 laps 23710 & 11 8p 3.0 7Pl SR Ron. SR,
BFY52 & 53 14p* 2N3819E FET 12p apn i7” £1.70%
BSX19/20/21 16p* 2N¥3820 FET 40p 30,5 0. piin’s jucy o6
72955 TO3  75pe  203823E FET 16p Ly "pnpapnoARD 6x4t 2+
MIE2955 89p* 2N3904/5/6 15p g
MJE3055 64p*  2N4289 mini 31p
“pU131 PUT 49p  2N5457 FET 45p

pen Hel

DALO ETCH RESIST PEN 69p*

LOGIC

CDh14533 £2.35*

cimos

NE® MOTOROLA

FEC ETCH PAK 500gm  R89p*

CD4000 15p*  Cn1028 73p* 6x1" COPPER BOARD 50p*
CD4n01 16p*  (Din46 €1 PCB KIT 3 ITEMS £2¢

. . *
002 ;gg. S zgg CASSETTE MECHANISM £9 & ASE12
CDan11 17n¢ CD4054 94p* TGS GAS DETECTORS 308etcg2*
CD4013 45p*  CD4055 €1 *
Cooig  48pr  CP40RO  90p» UL soch ets
Cch4017 p* D4071 p*
Cpiols  B2p*  Cndosl  17pe  (OF QUALITY wYLON
cPan22 77p*’ CD4510 €1.19% P Rl
e 16p%  CD1B11 £1.90% APIN 12p*161IN 12p
cn4n24 63p*  (CD4528 ¢1.1p+ SOLDERCON PINS:
Cna027 45p*  Cp4558 £2.35* 100 65p*1000£3.50%

WW — 116 FOR FURTHER DETAILS

AIRMEC FREQUENCY METER TYPE 265: 0-6000 rpm and 0-100Kc/s £35. Carr.

£2,

RACAL L.F. CONVERTER UNIT RA-37B : £35. Carr. £1.

RACAL 1.S.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 £3.00 + 75p post.

CREED MODEL 54 TELEPRINTER: £37.50 each. Carr. £4.

CREED MODEL 75 TELEPRINTER: Receiver only £30.00. Carr. £3.

CREED MODEL 75 TELEPRINTER: Receiver, Transmitter and perferator —
£50. Carr. £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. Carr. £2

WILD BARFIELD ELECTRIC FURNACE MODEL CCIL22X: With ether
indicating temoerature controllers Model 990. 0-1400° C. £250, Carr. £5.

A.E.I. MASS SPECTROMETER TYPE MS.I0: £300. Carr. £6.

METROVAC IONIZATION GAUGE MODEL V.C.3: £€55. Carr. £3.

AVO VALVE TESTER CT.160: (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 (%" 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 10-0-10""Size 8in. x 8in. x 8in. New condition. £10.
Carr. 75p.

SOLARTRON PULSE GENERATOR TYPE G1101-2: £75.00 each. Carr. £2.00.
TELEPRINTER TYPE 7B: Pageprinter 24V d.c. power supply, speed 50 bauds per
Jmin. 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 6'%” x 7”. Bitumen impregnated. £12.00. Carr. £1.50.

BRIDGE MEGGER: 250V. (Evershed Vignoles) series 2. £30 each. Carr. £1.
BRIDGE MEGGER: 2,500V, series |. £30 each. Carr. t1.

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.

W. MILL

If wishing to calf at
stores, please telephone
for appointment

"3 & 3a BALDOCK STREET, WARE, HERTS. SG12 9DT

WARE 66312 (STD 0920)
and at ELSTOW STORAGE DEPOT. Phone: Bedford 740605 (STD 0234)

CLASS ‘D’ WAVEMETER NO. 1: Crystal controlled heterodyne frequency
meter covering 2-8 MHz. Power supply 6V d.c. Good secondhand condition.
£8.50. Carr. £1.50.

PRECISION PHASE DETECTOR TYPE 205: Freq. 0.1-15MHz in-5 ranges.
Variable time delav microseconds 0-0.1c, 115V input. £55 each. Carr. £1.
MUIRHEAD PHASEMETER D-729: A.M. £85. Carr. £3.

RACAL RAI7 Front Panels: £5. £1 post.

CT.343 VALVE VOLTMETER: in ruggerised steel case. Range 1.2mV to 400V. 6
ranges indicated on 3” meter. 230v a.c. input. £25. Carr. £2.
'UHF MICROWAVE MILLIWATTMETER TYPE 14: Direct reading, can be usea
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. £200.
Q METER: 30MHz-200MHz. £55. Carr. £1.
MUIRHEAD PHASEMETER TYPE D729: A.M. £95.00. Carr. £3.00.
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. Qutput impedance 70 ohms £65 each. Carr. £1.50. )
COUNTER EXTENSION UNIT TF-1434/2: Complete with plug-in units £75 carr.
£1.50.
'MW-59 UNIVERSAL KLYSTRON POWER SUPPLY: £85. Carr. £3.
TF-1278/1 TRAVELLING TUBE WAVE AMPLIFIER: £125. 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 mc/s. £175.00.
H.V. TRANSFORMER: 8000/8000. Output 300mA. rms. Size: 12in. x 12in. x 36in
230V input. £40. Carr. £4.
FIREPROOF TELEPHONES: £25.00 each,carr. £1.50.
'POWER UNIT: 110/230 volts a.c. input. 28 volts d.c. at 40 amps output. £30.00
each, carr. £3.00.
SMOOTHING UNIT (for the above): £10.00 each. carr. £2.00.
X-BAND MODULATOR CALIBRATOR TYPE MC-4420-X: Mnfr. James Scott.
‘£125 each.Carr. £1.
BACKWARD WAVE OSCILLATOR TYPE SE-125: 6.3 heater, 105V Anode
7.9mA. Mnfr. Watkins & Johnson. £85 each. Carr. £1.
TEKTERONIX TIME MARK GENERATOR TYPE I80-SI: 5, 10, 50 MHz. £65.
Carr. £2.
ROTARY INVERTERS: TYPE PE.218E — input 24-28V d.c., 80 Amps. 4,800 rpm.
Output 115V a.c. 13 Amp 400 ¢/s. 1Ph. P.F.9. £20.00 each. Carr. £2.50.
FREQUENCY METER BC-221: 125-20.000 Kc/s complete with original
calbration charts. Checked out, working order £20 + £1.50 carr.
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8BWT 100
6Ca 040
.50
ucLi 0.70 T 1.50 SR4GY  1.00 | 6AQS 050 | 6C6
mea e | vi 080 ok oo |5 of2 | 4 oss | saasw o7 sces 050
PY/81/800 u27 1.00 | UF8O o.gg 4 0.30 g\cggr g-:g 22236 ?-gg 6CL6 075
0.50 U191 0.75 UF85 0. IRS 0.50 . . by
A1065 1.25 | EF36 0.65 | Gz37 1.00 | pyg2 0.45 | UB01 oso | uFgs  0.50 | IRa 0.35 | 523 1.20 | 6AT6 0.60 g?ﬁa g-‘;g THE VALVE WITH A
ARS8 0.60 [ EF374 110 [ K166 2.90 | pvg3 0850 | UABCBO 0.4s | U4l 070 |iss 035 | 524G 0.60 | 6aU6 040 | SEA o GUARANTEE
ARP3 060 | EF40  0.70 | KT88  3.85 | nvgg 0550 | UAF42 070 | UB4 050 | (T4 03s | 52461 o065 [ save oso | 6F7 130 BT o0
ATPA 0.50 | €Fa1 0.76 | MH4 1.00 | py500 1.10 UBC41  0.60 | UY41 0.50 | |x28 0.75 6AB7 0.60 | 6AX4GT 0.7§ 8F12 060 | 12k5 150 | 954 0.50
Bi2H  3.00 | EFB0  0.35 | mie .75 1 pvB01 0.50 | UBFBO 0.50 | UYBS 050 021  oso | 6AC7 0,60 | BaxsGT 1.00 | SF1Z 080 [ZKS. 120 | 94 oy
DAF96 0.60 | EF83  1.25 | 0A2 0.45 | 00v03.101.50 | UBFBS  o0.50 | VR105/30 2k25  9.00 | 6AH6  0.70 | 687 070 | 8E17 100 | IIKEGT oe | 922 o)
DF96  ©0.60 | EF8S 040 | 082 045 | QQv06-40A UBLY  1.00 .05 | 3a4 060 | 6AKS 045 [ 68a6 040 [ SFX a3 1 1367aT oo | aee o
DK96 075 | EFB6  0.45 | PABCBO 0.40 8.00 | Uslz1 0.75 | VR150/30 | 3pp 040 [ 6ax8 o040 | 686 o040 | EME 045 1FTCT 050 | 957 - 0.50
DL92 050 | EFBY 035 | PCB6  0.65 | Qy03-12 1.60 | UCCBS  0.50 0.45: | 354 050 | GA5 030 | 68GEG  1.00 | 640 22515867 oss | a5e) %38
DL96 ~  0.70 [ EF91 0.60 ( PCB8  0.85 | 5C1,400 3.60 | UCFBO 0.80 | X61mM  1.50 | 3ys 0.85 | 6ALSW 060 | BRJ6 - 0.75 | S0 o2 | 1557 055 | 5933 2.00
Dv86/87 045 | EF92  0.50 | PC97 ~ 0.85 | 5cq,600 5.50 | UCH42 080 | X66 0.75 | 58,2544 500 | 6AM5 100 | 68Q7A 0.60 [ 848 035 | 12v4 040 | g057 80
DY802 =045 | £F95 045 | PCIOU 055 | gpgy g'go | UCHET 0.50 | Z8BOOU  3.00 | 5B/255M 5.00 | 6AMG 060 | 6BR7 130 | o0 o6s | 1457 100 | goso o070
€88CC/011.30 | EF183  0.40 [ PCCBA  0.45 | 15, 600 | uCa2 o5 | ze01u 300! spr2samsiso | 6aNS 070 | eswe wao | 87 088 | of0 GO0 | 6060 0.70
£180CC  1.00 | EF184  0.40 | PCCBY  0.55 6Kk6GT 080 | 19G3  8.00 | 6065  1.00
£182CC  3.00 | ELF200 0.75 | PCC189 0.65 Ko o5e| 1966 &0 | doey  ose
e || R DI R e 6K7G  0.35 | 1945 1500 | 6080  2.50
EAGCEORRO-d0g[JEC3 03 - 6KBGT 055 [ 203 0.60 | 6146 3.35
EAF42 070 | EL37  2.20 | PCFB4  0.65 %P2 110
Please write or phane tor current price of any ol the transistors. 6L6M 1.90 . 61468 4.00
£891  0.30 | ELa1 0.80 | PCFB6  0.65 3 25L6GT  0.70 | 803 &
g Im a6 mm o | TRANSISTORS oo sa s |doas oo | S 328
e b | : 65c7 075 | 30C17 110 | 9002  0.55
I PCFBOT  0.55 :
Gred Gi | HSE 00| M0) as | mwaswq s s ) cmmorsiooge oo | oguos |67 estidow e EE o3
EBFB9  0.40 | EL90 0.50 [ pcF8o5 110 | ACII3 AF239 BCY?72 oc29 0c172 Sai 65J7GT 035 | 30FL1 190 | 9006  0.40
EC52 0.40 | EL9) 1.00 | PCFBO6 0.90 AC126 AFZ12 BF115 GET116 0C200 2N339 .
ECCB1 045 | £195  0.70 | PCF808 1.10 | AC127 ASY26 BE167 GEX66 0c35 0C204 2N3730 g O || Eonie i on
ECCB2  0.35 | EL504  0.80 [ PCH200 0.80 | AC128 ASY27 BF173 NKT222 0C36 0C206 20438)9 BT QD || Sfels Lo S GRES
ECC83  0.35 | EL821  1.80 [ PCL8Y 0.0 | AC176 ASY28 BF185 NKT304 0Ca2 ZR11 2N4038 ssnzcupyaiss[300 S0
ECCB4  0.35 | EM31' 070 | PCLB2 040 | ACYV17 BC107 BFY51 NKT404 0c4s ZR21 2N4058 gsgér g-sg 30P12 1900 | DG75 12,00
ECCB5 045 | EMBO  0.55 | pCL83 o070 | ACY18 BC108 BFY52 O 0cds Zh22 e exd 045 | 30P19  1.00 | DG7:32 15.00
€CC86  1.25 | EMB4 040 | PCLB4  0.50 ACY19 BC108 8Sv27 0A47 o3 2N456A 2N22;§ exsG 0o | 30rL1 100 | 0G13.2 1300
ECCB8  0.55 | EM87 100 | PCLB6 055 | ACY20 8C113 BSY38 0P70 0c75 2N525 Zn 6x5GT  0.55 | 30PL13 1,10 | MWI13 35
ECC189 0.80 | Ev& 0.45 | PCLBO5 /85 ACY39 BC116 BSY95A 0A71 Lar ING9E gmgg 6555 et (| SonE (HE 5.00
ECFBO  0.45 | EY81 045 0.60 ACY40 BC118 BY100 0A73 oC780 2N708B S o oss | 351667 o080 | VCR1394 8.00
ECFB2 045 | €v86/87 045 | priooo o070 | AP149 8C136 BY216 0A79 o6 2N918 o o oea | dowa oes| srer oo
ECFBOY 075 | €88 0.50 | pi36 o060 | 4019 BCIT ASIn29 0A9) 0c82 o 3588 787 0.80 | 3524GT 0.70 | 88J 9.00
ECFB04 2.50 | EZz40 0.70 | pig1 055 AD162 8C148A CRS1/30 0A200 0C820M 2N1307 a ‘80 | 50C5  0.65 | 88L 9.00
ECH42 085 | €241 075 [ pig; o0 | ADZN 8C172 CRS3/10 0A202 oces 2N1309 253038 Y D || e G5
ECHB1 0.40 | €280 030 | pig3  os0 | APZ12 BC172A CRS3/20 0AZ200 GCEan 2N2062 naos) ooz He || 5 oo SPECIAL
ECHB4  0.60 | £281 035 | piga o050 | AF114 BC22a CRS3/30 (= 0C139 e 5 11E2 600 | 75C1 075 |  VALVES
ECLB0 060 | GTIC 500 | pisgs o5 | AFIIS BCY31 CRS3 LG 0G5 Gc140 naoe Roae s 1206 060 | 76 0.75 | Cv2339 45.00
ECUs2JN0:30 g;gg' g:g PLS0B 095 | ari)S 2ZN305 IN23A 12476 0.45 | 78 0.70 | M503-2342
£4Bs 055 | Gzaa 078 | piags  vas | AF1I8 WY (L ST Noa Py o%e |beaz 07| ko1 “ree
i . A VALVES AND TRANSISTORS Lotaens Era || TS 12ax7  0.35 | BO3 600 | xkAN2A  6.00
A ot of these valves are imported and prices vary - ACToa Telepnane enquines for valves wansistors etc . | OO0 valves, Mo Ma IN70 12BA6 050 | 805 18100 | 725a 25.00
for each deivery. so we reserve the rght 1o A retail 749 3934, trade and export 743 0899 £1.£2 17p £2.£3. 22p IN677 12BE6  0.85 | BO7 0.75 | Tva 500 30.00
change prices for new stock when unavoidable AF139 o e} free CO D 25,; INA148 12BH7 0.85 | 813 6.50 2J1192140.00
AF178 extra ’ IN4785 12c8 0.60 |866A 1.60 | 2J/52A 75.00
MARCONI TFi44H  SIG-
oI MACHC n! gEQSJ PRICES PAID FOR TEST AND COMMUNICATION
IGNAL fEqIan IPMENT. Single ities. Pri i
GENERATOR KHz-72  MHz gle items or quantities. Private or Industrial.
Range: 15KHz to  R.F. output 2uv
30MHz. Output to 2V at50 ochms

0.4uV to 4V at
13 or 75 ohms.
Impedance with
termination
(supplied). Burlt
1n crystal check
facility with
handbook. £138
includirg carr.

RACAL COMMUNICATION EQUIPMENT.
On wp of the above we are able 10 ofter a
comprehensive selection of this modern high class
equipment including LF Converters. panoramic
adaptors transmitter driver units {export only).

linear amplihers can be bult
requirements

to customer s

400 and 1000 Hz

internat mod.
Limited aty.
only available.
Full spec. and
price  on  re-
guest.

TF 5268 OSCILLATOR AND DETECTOR

UNIT £50-00.

CINTIL TYPE 1873 SQUARE WAVE & PULSE
GENERATOR. Freq 5c¢/s 1o 250KHz Pulse 0 5 usec
0 3u3 Output to 50v for 10008& to 5v for 1008
PO A

RADIOMETER TYPE MS111 SIGNAL GENERA-

TF 801B/2. Spec as for 801D but mwor circunt
difterences Few only left £120 carnage £5 00

TOR. High quahty Danish production 10KHz-110MHz
£200 carnage £5 00

CT480 SIGNAL GENERATOR.
KMC/S mod CW F M Pulse £160 carnage £5 00

AVO NOISE GENERATOR CT 410 €30 carriage
£2 00

7 KMC/S 10 12

TF 958 VALVE VOLTMETER. AC voltage 1 5-150v
atup 1o 100MHz OC voltage ! 5-150v €25 carrage

~ PLEASE NOTE

.Unless offered as 'as seen”

30MHz

TF 867 SIGNAL GENERATOR. Range 15KHz to
Output 0 4uF to 4v at 1

3 or 75 ohms

Impedence wiih termination {supphed) Budt i crystal

£5 00

BRIDGE IMPEDENCE No 5.0 10-10M1). 1pF-1uF
1uH-H £8S5 carnage £4 00

EDISWAN STABILIZED POWER UNITS. To 100v
to 300v-150MA and

S0MA

Type R1280

30U-75mA

TEKTRUNIX OSCILLOSCOPES 535 & 545. With
plug n units CA (33MHz) (double beam). G(20MHz
ditfereniial 50mV-20v) and D high gain dfferential

1MV-50v Price on application

TF144H SIGNAL GENERATOR.

check facilies With hand book £135.00 carnage

Frea range

10KHz-72MHz RF output 2.V to 2V at 50 ohms

TF 801D/V/S SIGNAL GENERATOR.
10-485MHz in 5 ranges R F output 0 1 uV-1V source
CM Dial calibrated i volta decibels and power
relatve 10 thermal noise  Piston type attenuator 501}

400 and 1 O0OHz nternal mod Limited quantity only
available Full spec ar\d price on request

Range

output impedence Internal modulatuon at 1KHz at up
to 90% depth also external sine & pulse modulatian

5248 FREQUENCY COUNTER. Measures
basically 1OMHz Display on neop lamp 8
decibles P D A

DIVERSITY SWITCH TYPE MA1688. Sold
state £45.00.

RACAL RECEIVERS MODELS. RA17L
RA1 7\ in tully working and tuned condttion
Prices v application RA98A SSB ADAPTOR
£85.00

TECHNICAL MATERIAL CORP EXCITER/
TRANSMITTER MOODE SELECTOR. Freq
2-32MH: M D and 10 ¢rystal positions Verner
wning USB LSB var carner insertion etc  £200
carnage 10 00

FSK EXCITER. Freq 1-6 5MHz O 100Hz
continued frequency shift up to 600Hz switched
freq currection Modes FAX. FS. MSC. Cw
£50.00 carnage £6 00

AMPLIFIER UNIT TYPE 1430. Dynatron
Production  Pulse amphfier with control
" Differential * and  Integration’ tme constant
008 -5 10 Bus Attenuation to 20db P O A
PULSE ANALIZER. Made by Dynatron with
discrimiiator  all meter reads. channel width
threshoid level PO A

Built in 5MHz crystal calibrator Separate RF and mod
Meters Price on apphcation

TF 893 AUDIO OUTPUT METERS. Up (o 10W €55
carnage £3 00

TF 985A/1 or A/2 or A/2M or AS SIGNAL
GENERATORS. Very high class AM/FM 1 5MHz 10
220MHz Detailed spec and Price on application

EMI OSCILLOSCOPE WM8 AC/DC 10 15 mc/s
Time base O 15Msec-15Msec £70 carriage £5 00

HEWLETT-PACKARD OSCILLOSCOPES 175A
with 1750A dual trace vertically plug-in and 17818
delay tine base plug-tn 50MHz mini-meter band
switch ot 50 Mv/CM  Modes of operation Single

HR 23 TRIPLE DIVERSITY SSB RECEIVERS. Freq
3-275MHz VF O at 6 Xtal posiuons Reception of
independent single or double side band transceivers

mixed Jelaying Full spec and price on apphcation

BOONTON
AM/ FM SIGNAL GENERATOR. TYPE
202t & 202H 54 216MHz n 2 ranges
£275.00.

BOONTON
SIGNAL GENERATOR TS. 497/URS
25M: 13MHz 30MHz 78MHz 180MHaz,
400MH, O Tv-1uv £150 carniage £3 DO

Open 9-12.30, 1.30-5.30 p.m.
except Thursday 9-1 p.m.

RHODE & SCHWARZ. Z-g DIAGRAPH TYPE
ZDU  30-420MHz. 50 Directly measures
multiterrinal  net-works, phrase shift  phrase
angle with complhmentary POWER SIGNAL
GENERATOR TYPE SMLM high freq resolution,
internal external mod up 1o 3v out £750.
FREQUENCY SYNTHESIZER TYPE XUA.
30Hz2-30MHz with  FREQUENCY INDICATOR
TYPE FKM 15-30MHz 30-100MHz £1,000.

Full spec on apphcation €350 carniage £35 00

TF 885A71 VIOEO OSCILLATOR. 0-30KHz 5MHz
1Mv-31 6v £8S5 carniage £4 00 .

TF 934 DEVIATION METER. 250MHz €55 carnage
£3 00 .

SIGNAL GENERATOR NO 16. Bcm-11cm €85

carnage 14 00

SIGNAL GENERATOR NO 13. 20MHz-80MH: AM

FM. CW 1uv-1v £65 carriage £ 4 00
KAHN SSB ADAPTOR TYPE RSSB — 62 — 18

Designed for receivers with 455.500KHz IF at 10DmV
Features electromic AFC carrier freq
diversity 1o combat fading 20 sce R C memory to
maintain tning duning severe fading Individual carrier
IOW distartion production
demodulator €65 carriage £5 00

{max) nput

melers. nuvishers,

TF 1400S DOUBLE PULSE GENERATOR WITH
TM 6600 SECONDARY PULSE UNIT for testin

radad nuclecnics scopes counters fitters etc £17g
carnage £5 00 -

ALL EQUIPMENT

ordered from us is completely over-
hauled  mechanically and electrically
in our own laboratories

SOLARTRON

CD1400 OSCILLOSCOPE with
wige band amphher CX 1441 and generai
purpose hirre base x-amphfier CX 1443 Up to
15MHz d ¢ 750KHz on X10 gamn Sensitivity
(max} 160 mv/cm 10v/cm on X10 gan €130
carnage . 3 00

DIGITAL VOLTMETERS
LM 13202. 2 25u4vx1000v in 6
Accuray 0 0S5% of range 1e =1
sensttivity 2 Suv per digit £320.
LM 1426 25mV 1000v in 6 ranges Acc range 1
n 002 £170.00.
Also avalalie CD 1420 £170.00. CD 1440 2
£220.

ranges
digit

ARS8 D & LF SPARES. We hold the largest stock 10 *
UK write for st

RF METERS. © 8 amp 2%"* (USA) brand new £1.50
P&P 25p

TELEPHONE TYPE ")’ tropicalised

10 LINE MAGNETO SWITCHBOARDS

50 UNE 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 Astotone and manual tuning

C13 TRANSMITTERS 38 62 TRANSCEIVERS
NO 53 TRANSMITTERS REDIFON 100SW SSB
TRANSCEIVERS MULLARD C1t HIGH POWER
INSTALLATION {1 GOOW)

PLEASE ADD APPROPHIATE VAT {8% or
5%)

500/250 MEDIUM WAVE BROADCAST
TRANSMITTERS. Export only Price and detayls
on apphcation

COLOMOR (E&ponies) -
170 Goldhawk Rd., London, W |2
Tel. 0] - 743 0899 :

waany americanradiohistarny. caom
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HIRUEASHIE electronics

1.C. SOCKETS

CD4000AE 19 * 17p 4p *
CDA001 AE 19 * 17p° 4t
CDA4002AE 199 * 170* l4p*
CDA00SAE £1.59 * £1.33 " £1.06 "
CD4007AE Bp * 19" 150"
CD400BAE £1.75 * £1.46 * £1.17 *
CD4009AE Use CD4049*
CDA4010AE Use CD4050"
CD4011AE 19 * 170*  l4p*
CD4012AE 19 * 170" l4p
CD4013IAE 5% * 50p°  4bp *
CDA014AE £.75 * £1.46 * £1.17 *
CD4015AE £1.75 * £1.46 * £1.17 *
CDA4016AE 550 * 48" 4dp*
CD4017AE €0.29 * £1.07 % 9p°
CDA4018AE £1.89 * £1.56 * £1.25 *
CDA40I9AE 80p * s6p* 53"
CD4020AE €197 * £1.64 * £1.31 *
CD4021AE £1.75 * £1.46 * £1.17p
CD4023AE 19 * 170" ldp*
CC4022AE £1.83 * £1.53 * £1.22 *
CD4024AE £1.26 ¢ £1.05 *  B8dp
CD4025AE 19 * 179" Mdp*
CD4026AE £2.79 * £2.32 * £1.86
CD4027AE 98p * 820" 65 "
CD407BAE £1.53 * €1.28 * £1.02 *
CD409AE £).89 * £1.56 * £1.15 *
CDA4030AE 71p* 5%  47p "
CDA4035AE £1.75 * £1.46 " €117 *
CDAD40AE £2.01 * £1.69 * £1.34 *
CD404 2AE £1.49 * £1.24 % 9% "
CD4046AE £2.15 * £1.79 * £1.44 "
CDA4049AE 69 * 58p*  4bp "
CD4OSOAE &% * 58p*  4bp *
CD40SIAE £2.78 * £2.32 * £1.85 *
CD40524E £2.78 * £2.32 " £1.85 *
CD40SGAE £2.12 * £1.76 * £1.41 "
CDA0S0AE £2.39 * £1.99 * £1.55 *
CD4066AE £1.13 * 9ot 75p*
CD40S8AE 2p ¢ 24p" 19
CDA0S9AE 2p ¢ At 19
CDAO70AE 28p ¢ Apt 19 *
CD4071AE 2p ¢ 24p* 19 ¢
CDA4077AE 7lp* 5%*  47p *
CD408AE 2p * Up* 19 *
CDA40B2AE 2%8p* 24p* 19 *
CDA0BSAE £.28 ° £1.06* 85 *
CD4086AE €1.28 €.06 * 850"
CD4093AE £1.56 * £1.20 ¢ £1.04 *
CD4099AE £2.95 * £2.46 * £1.96 *
CD451TAE £2.36 * £1.79 * £1.42 *
CD452BAE £1.30 * £.08 * 87"

comparator

e
-wD- {'/‘>-'f;>

wonrronor

bca 1o 7 s8g
o 11!“&:'-9'

This state-of-the-art MOS LSI chip contains
all the logic necessary for a 33 decade, dual
slope integrating, automatic polority detecting
DVM  Supplied with free data and circuit
booklet . AY-5-3507

QUR PRICE ONLY £6.59.*
{Date ond Circuit Booklets olone 20p.)

The AY-5-722¢ tick

Another marvel from G .1. A 16 pin
12-24 hr. Clock I1.C. with 25 pin capability
and low external parts count. Supplied with
manufacturers detailed leaflet £3.95p"(inc.
VAT) (Lecfler alone 20p.) Full Kit
{excluding case) available tawards
end of 1975. Phone Clive for details.

MULLARD MODULES

Still make the simplest, highly
reliable F.M. tuner

ock

LP1186 Varactor frontend  £8.60
tP1185 I.F. Strip £6.95
LP1400  Muttiplex decoder £8.02

VAT INC

DECADE DUM I.C.

555 (8pindipV 5% * | AY-1-0212 £6.93 | tm2im1 £1.12 SN76001N (TAAGT) £1.82
= 555 (TO-99)T ﬂal: © | AY-1-5051 £1.44 | tM3900 ::p o SN7600IN ﬁgg
. s R 556 (14 pindip) £1.29% | Ay-5-1224 £3.95 * | LM3909 0 SN76013N .
:;nlosgfk;u':; !:ir:ol;‘f‘:}::: AY-5-3500 £6.59 * | MC1300L £1.94 SN76023N £1.98
you need . 65p per stip 703 (RF/IF Amp)  68p AY-5-3507 £6.59 * | MCI1306P 85p | SN76 227N{MC1327) £1.89
Doal in line * 709 (8 pin dip) 38p AY-5-4007 £7.94 * Imci3iop £2.1¢ SN76532N £1.86
B pin 19p. %4 pin 2%p. 105 709 (10-99) 450, | Mci3120 £2.52 SN76544N £1.81
14 oin 15 % oin30p.  Bpin 3lp. 709 (14 pin dip) 3% | BHA0002 £3.01 MC1314P £4.34 | SN76550-2{TAAS50) 8%
pin e Pt P 4 710 (8 pin di 3% | | mc1315p £4.85 s - 8l
16 pin 15p 36pin39p. 10pin 35p. 8 pin dip) | 34 BINAS55282 P
710 (10-99) 45 | cazin €19 s B SN76660N(TBA120) 75p
710 (14 pin dip)  44p CA3045 £1.69 MC3401P 8ip SN76666N (CA3065) £1.12
711(10-99) stp ‘ CA3046 88p MC1339p £1.60
Our 8 Page A4 Audio |.C. Booklet 711 {14 pin d p) 44p CA3053 5% MC1350 sap | TAA23 £1.50
is supplied FREE with purchases of 720 (A.M.Radio) £1.76 I CA3065 £1.60 MC 1351 92p TAA300 £2.16
Linear |.C."'s worth £1. or more 723 (10-99) £1.09 CA3075 £1.64 MC1352 a2p TAA310A £1.87
(35p. if sold alone) Contains ¢ircuits 3723 (14 pin dip} 55p | CA3078 £1.26 MC 1357 £1.60 TAA320 £1.44
and pin connectians 3741 (8 pin dip) 30p CA3080 595 | MC1358(CAJ065) £1.23 | TAA350 £2.43
15 Amplifiers 250 mW to 20 wotts 741 (10-99) 43p CA3081 £1.86 MC1375 £1.56 TAA370 £3.45
5 Audio Pre-Amplifiers 741 {14 pin dip} 3 CA3082 £1.86 [ MC1455 (555T) 65p * TAAS50 75
| Tape Pre-Amplifier 747 (14 pin dip) El.04 CA3089E (TDA1200) £2.43 | MC1456CG £1.77 TAAS70 £2.75
| Power Driver 748 (8 pin dip) 4% CA3097E £1.67 ¢ | MC 1458CP1 89p TAA700 £5.03
I Instrument Amplifier (8ifet) 748 (10-99) 46 | Ca3123E £1.76 MC 1488G 230 *
1 Generol Purpose Mini Amplifier 748 (14 pin dip) 4% CA3130 84p MC 14958 t4.48 TBA120S £1.25
| D.C. Cantrolled Gain Control 753 (F.M. st 1 .F) CA3401E (LM3900) 68p MC 1496G £1.00 | T8A231 £1.02
| Miero-mini radio (2 1.C's) £1.08 CAJ600E £1.44 MC3302P £165 TBAZB (723)  £2.59
75491 88p ¢ MC3401P 81p TBA500Q £3.16
PHOTO -DARLINGTON 75492 810 ¢ T8AS20Q €385
1BA530Q £3.27
Veeo 25v  NS777 e Regulators 100 mA LOOSTY (T0.3)  €1.46 * 'xg:gggi g;" . | TBAS40Q £3.72
Vebo  25v A 7BIOSWC (T0-92) 60 * | (036T1 (T0.3)  £1.46 * | MmFC6030A 85" . | TBAS50Q £5.29
Vebo Bv / 78LI2WC (T0-92)  &0p * | 03771 (10-3) £1.46 * | MeC&040 croh | TBASGOCQ £5.29
;; gggmcl ,-),”/ 78LISWC (10-92)  60p * | |29 (5OT-32) 850 * ’ TBAS?5A £1.03 *
mW 4 . 1130 (507-32) 850 * . | TBA6ISS £1.03 *
e 20 O/ 35P Regulgtors 100mA (31 (50132 85p ¢ | MM Ea80 L | masasc €1.03 *
7BLOSAWC (TBAG625A) 90p * | : l
78LI2AWC (TBAG25B) 90p * {M30IT (T0-99)  &5p o . | TBASS) £1.87
7BLISAWC (TBA625C) 905 * LM3OIS (8 pin diplS%p | m?}"ﬁoﬂ) 8400 | rearma £2.79
.45
LM301AT(T0-99)  67p MVRISY (T0-3) £] 45 * | 1BA750Q £2.79
Regulators 500mA | LM301A S(8 pin dip) 5% . TBABOO £1.11
BMOSHC €1.35 ¢ | LM307 T (T0-99) 5% | TBABIOS £1.2
78MI2HC £1.35 * | |M307 S (8 pindip) 57p | NES4O £1.25 TBABIOAS €124
78MI5HC £1735 | Laa0a T (10-99) €106 | NESA6A 116 | raag2o 86p
78MIBHC €135 | (M30B S (8 pin dip)  58p |PNESSSV &% TBAS20G £4.71
78M24HC €£1.35 * | (M308A T (10-99) £7.92 | NESS6 £1.29 " | 1ga9000 £4.71
NEW LED Linear Curors LM308A § (B pin diplEs.90 | NES6OB £ |
each device contains 10 light Regulators (A | CLEEL £5.06 TCAZ70Q £5.24
emi tting diodes in a 20 pin duol- 7B05KC (T0-3) £2.09 * | LM309K £2.34 ¢ | NESOZ £ 5208 TCA760 £2.16
in-line packoge . Ideal for solid 7812KC (10-3) £2.09 * | [m33¢ £2.%5 NESE £2.96 TCAB00Q £7.24
tote analogue meters or dials 7BISKC (10-3)  £2.09 * NESESN £2.63 TCAB305 £1.04
Type 101 RED £2.26.* Complete 78I8KC (T0-3)  £2.09 * | LM370N f2s | NESSV By TCA940 £2.25
with leafler TBUKC (T6-3) £2.09 * | | pm371 £2.08 INESS2 £2.63
, SD6000 £122
RN LM372N £1.99 TDA1054 £1.50
egulators £2.99
TROSUC (162200 £1.72 * mg;’,,'j e sLaT4a £2.09 ig:}fgg f.z.;sop .
78120C (T0-2201 £1.72 * | (m380 £1.25 gtg;g £2.75 101412 80p *
e B3 IO 7815UC (10-220) £1.72 * | {p381 £1.85 RV oo .| toalas 80p *
4o 1m ot 10p* ;g‘zﬂtcc"(gofggé‘fi-:»;g | tmas2 £1.66 2 | TDAZ010 £3.00
dp* 1% ¢ 10p * 4 el LM:S:! o ggo SN;gWIZN g6 * | DA £3.75
7403 15t 12kt 106 L8030 35y - [LMIEZ . SN75492N £1.10 I 5
v :: coct IDE ZNa4 Leaflet free with devices ( 10p alone ) -
P P 1
7409 et 13t lip * MC1310;,2, 44 5 Leaflet free with devices (10p alone) | ZN414 023
7410 160" 13p° e *
7413 ¥t 2pt Wp DIGITAL  SWITCH
7417 Vet 22" Wp " =
7420 l6p*  13p" p * Litronix Double Digit isploys ae %
7427 27p" 2" 18 " 0.5" Comman Anode; 2 R/H s 8 BCD encoded digital switch
7430 6*  13p* 1o * | pecimal Points £S8 2 | Reoding 010 9. Suitable for
7432 27p* 22" 18p " pL72l 1.9 S digita! clock alarm setting
7437 Wp* 22" 18 * L7277  0.0109.9 g DVM input Scaling etc.
7441 75t 62%° s0p * Suitable for Clocks, Meters, y88e
7442 65p* S5t 43p * Instruments , Channel Indicators B2EE 0 1109 £1.49c0ch *
7445 85p*  7lp" 579 " Our price £4.75 * eoch g &
7447 8lp*  75° 65p * [SRSRS RV}
;:f;A Z,;‘} g;;. Z;’z + | Low cost Red GaasP| .33 Litronix DL 707 Series /L ol £1.82° each  (Red only)
7470 0p*  250° 20p * Motorola MLED 500 | Q.33 Momanto MAN 50/70/83/3600 VL o oll £1.82" Each (Red, green, yellow, Orange)
R 2o e e | inoT092pockoge | Q.37 Xeiton XAN 70 Series 7 .f; all £1.49% Each  (Red Green, yellow I
o W 25 00 * , 0.43] Mononio MAN 4000 Series  _y/v/ "/ f all £2.32° Each  (Red, Green, Yellow, Orange)
7474 320 2p* 2p * 0.63 Litronix DL747 "Jumbo’ Series /. . all £242*Each (Red only)
o &r 5% s |z - - Common Cothade a5 Common ;node Red only)
7476 w26 g - == NOTE: MAN 4000 Series pin outs are 14 pin dil the some a3 MAN 50; 70 and 8O series.
7482 75t 62" s0p *
7485 £1.30 * £1.09 * 87 *
7486 Ipt 2" 20 * Free snap-on plastic retainer Our Bulk Buying Power enables a
;489; £2.92 ¢ £2.80 * £2.10 * A \i’ . T 0.2" Q remear of our Speciol Offer.
T 2:’;. ;‘;: 345’2?,, . dia lens "N dio. lens dio. lens 0.33), (1T 707) 0. (inc. VAT)
a 0 g (T1L209) \ (MLED 650) 0.63" (LIT 747)€1.99 .*(inc. VAT)
7492 57p"  4bp 36 T+ 106 1004 | 1+ 10° 100+ y 1+ 10+ 100
7493 450" 40p* I *
7495 679" 55" 45p * |Red lop 150 13p°| 7p 24p 25| 180 lép  14p°
74100 £1.08 *  8%" 7% " | Green 24p  2%°| 335 30p  We'| 30p Wp Bp° L1 4N25 or TILI1G
74107 359" 2Bp* 2p ¢ |Omnge 279 2#p  22p°| 33p 300 27" 30p Vp 2p° & pin industry stondard package
74121 34p*  28p* 23p * | Yellow  34p 29| 35 3% 2%"| 35 33 30p° 2.5KV isolation  £1.00.°
74122 470t 3%p* 3tp *
74141 78 63t 53p * MAINS TRANSFORMERS
74145 68p"  58p" 48p * Secondarie: I
74154 £1.62 * £1.48 * 86p " = A A A
74174 €1.00 *  B3p* 67p * 6-0-6V 100 mA 97p. " 0-9-17 V - £1.95 v £2.27 £2.64
74180  £1.06 *  88p" 71e * 9-0-% 100 mA 97p. * | 0-12-15-20-24-30V - £2.48. ¢ £4.15. -
74181 £3.20 * £2.50 * £1.90 ° 12-0-12v 100 mA 97 * 0-24-30-40-48-60V - £5.18 & £7.02 = [ -
74192 £1.35 * £1.14 * %0p * 20-0-20V 55 * | 0-19-25-33-40-50V £2.70 # £3.40 % £4.53 -
74193 £1.35 * £1.14 90p * .
74196 £1.64 7 £1.34 * 99 * . .p. on transformers 10% of price min. 20p

ttems followed by a*
inc. VAT ot 8%
afl others include 25%
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To obtain further details of any
of the coded items mentioned
in the Editorial or Advertise-
Imerit 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
requlre a stamp. These Service
Cards are valid for six months
from the date of publication.
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Ere\ggiry Service for Professional wIRELESS WORLD Wireless World, March 1976
) 7k g Please arrange for me to receive further details of the products listed,

WW.... ww.... ww.... the appropriate reference numbers of whlch have been entered in the
If you are way down on the Fat Rt W :,pacepmw“d ) .
circulation list, you may not be v“\:Ww m wa T : ; |
gettmg the mformatlon you ; = ) N . o =l ¢ Nameof Company . ... ... . ittt eneeitotorieecinaensss N
requlre from the Journal as WW ww wwW AdDress . ............ AL s Tt AL S P R RT RS
‘500" as you should. Why not ww e R s, ol SNSRI A SN e s Ao
have your own copy? . ww wWw.. ww.. Telephone NUMDBE . . .« cous e otnseee o teaneseaseneannranenen
To start a one year's W ww | | fesens | R
subscription, place a tick in the ww WW. ... WW... .
box on one of the postage-free WW.... WwW.... W;N Position in Company . . ... ............................
Ca_r,ds opposite and fill in your WW.... WW... . WW ... .| Natureof Company/Business.................................
name and address. WW.... " WW.... WW....[ No.ofempicyeesat thisestablishment ...............c...........
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ereless World )
Subscription Order Form

To become a subscriber to Wireless World
please complete the reverse side of

" this form and return it W|th your ]
remittance to:

1

i

> 'Wireless World, Room 15, K
. Dorset House, Stamford Street,
‘ London SE19LU, England P '
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Regder\s, ervice for Professiona WIRELESS WORLD ireless Wor arc |

ww WW.. WwW l:,l,eas‘e) :rranqet efor ;ne to receivzefurtl;er :?t;,ai:,s of tt,he preocizc et; lfst:;f, !

e appropriate reference numopers Of whnici ave peen enter m e

ww WW.... WW il jraag, b | [ HARMSWORTH TOWNLEY

ww ww.... ww R § S P o 8 R et ol B, 6, I FOR FASTENERS

ww ww.. ww.... 1) i The quickest way of

WW. o WW. . WW... Nameof Company .. ..... .0 . oot . I putting things together

WW.... WW.... WW....|Address... ... ... ...t I METAL ANCHOR NUTS

it iok S do b ool Bony SUSUC R © iy miouprte o) 0 ol R 98 ol with threads up to 3/8” or 10 mm

WW.... WW.... Ww.... 0 SYSTEM J for

Telephone NUMDbDer . .. .. o et ittt e oo it te i i oot ene oo nenns

WW.... WW.... ww i e

other work up to
PUBLISHERS » :

WW.... WW.. WW.... Pz A/E 1/4” thick

WW WW.. ww POSIION IN COMPANY « . ot ittt ettt et inee i nan e SYSTEM X for
materials from

WW WW.. ww Nature of CoOmpany/Business . ... ......c.vttvrirmn e e, 0.038* upwards.

ww ww.. ww No. of employees at this establishment . ... ......................

| o o I wish to subscribe to Wireless World | These internally threaded fasteners

ww WW.. ww are set into work like a blind rivet

VALID FOR SIX MONTHS ONLY with hand and power tools.

o B D G SR SR SR SRS Y S SN CUT ERE WAES GRNNN GRNNN BN RN SN DA SR S S SRS .

Do not affix Postage Stamps if posted in
Gt. Britain, Channel Islands or N. Ireland

Postage will
be paid by
Licensee

WIRE TIES

Colour coded
plastic wire ties.
Twist-on, Twist-off,
use over and over

.

BUSINESS REPLY SERVICE
Licence No. 12045

WIRELESS WORLD,
i READER ENQUIRY SERVICE,
429 BRIGHTON ROAD,
SOUTH CROYDON,

PLASTIC RIVETS

Self expanding
plastic rivets, set
with simple hand
tools or a light
hammer.

DRESSING CLIPS

Semi-rigid panel-

NJ

SURREY
CR2 9PS

-———————-r-—-cur HERE oo et st o wetn S——" S—" N SN wm— =

Wireless World Subscription Order Form

UK subscription rates

1 year: £7.00 = 1 year:

Wireless World, March 1976

USA & Canada subscription rates

$18.20

mounted clips for

~ flat, compactlooms.

SELF—-ADHESIY

CABLE CLIPS

Three sizes of
plastic clips with
self-adhesive
backing.

P.C. BOARD
FITTINGS
Guides, Stand-offs,
J . spacers in various
/' sizes, all in non-
conductive plastic.

Please enter my subscription to Wireless World for 1 year

SEEED GEEED GEEES SEEES a3 Y I lﬂD-—_—_—__—_—— B IYIH LND =N = SN CEEED WD Y SR AR G D SR SRR SN AN SRS Y T [ /) eama

| enclose remittance ValUe..............ccccooooiiiiinninenecece st made payable to
IPC BUSINESS PRESS Ltd.

To get information on
hundreds of fastener types

Namek, =.=—r. - K., S el WL W WL N R please ask for leaflets!
r f Harmsworth, Townley & Co. Ltd.
Address e meed o M T e R W 2 Harehill, Todmorden, Lancs.

Phone 070 681 2601
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Introducing

the small speaker with'big'ideas

Celestion UL6

Compact Shape

How small? 11%x 16x8%in.to be precise:
these measurements are the only ‘smail’ thing
about ULB

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 ot

speaker design and given birth to UL

Superior Performance

Insicle the beautiful exterior are the new
‘acoustic motor units’ which make these designs
possible. New soft dome ‘tweeters’ of impeccablz
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%2in.) 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

Name

Address

elephor

WWWLamericanrad |0his‘orv.com

Hear the full range speak for itself:

Please send me full det als o
uLe ) uL8 1 UL1O
' nearest franchised demonstraticn centre.

such as organ and double bass.

UL means ultralinear; UL also represents
unfimited guality of sound; Celestion experience
makes possible a prestige product at an ordinary
cost

The UL6 speaker has precise and beautiful
balance bacth aurally and visually

Celestion i

and infform me of my

Rola Cesestion Limited, Dittcn Works. Foxhall Road, Ipswich, Suffolk IP3 8P
Ipswich {C473) 7313 Catites. Voicecoil Ipswich Telex: 98365
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/Marshall's

g5 Les Moulineaux Pa

Calalogue price 25p

Trade and expart

OUR RANGE COVERS OVER 7,000 ITEMS
THE LARGEST SELECTION IN BRITAIN

TOP 200IC'S TTL, CMOS & LINEARS

CA3020A
CA3028A
CA3035
CA3046
CA3048
CA3052
CA3089E

CD4021
CD4022
CD4023
CD4024
CDa025
CD4027
CD4028
CD4029
CD4030
CD4031
CD4037
CD4041
CD4042
CD4049
CD40s0

1.80
0.79
137

036

4 ON=O =S EEE .
RE¥EzD

L e BT
Y= o i

1.50

3.50

©0=aaunp
DRWED —=m
288322

CD3130
CD4510
CDas11
CDas516
CD4518
CD4520
LM301A
LM308
LOOSTL
LM380
LM381
LmM702C
LM709
1099
8DIL
14DIL
LM710
LM723C
LM741C
T099
8DIL
140DIL
mM747
LM748
8oL
140IL
LM3900
LM7805
LM7812
LM7815
LM7824
MC1303L
MC1310P
MC1330P
MC1351P
MC1466L
MC1469R
MC14553
NES65V
NE556
NES60

HES61
MES65

SN7441AN
SN7442
571445
SN7446
4.48 SN7447

018

aEgaDoREdSCS

Nt Ly G ) i b B
ComERRDDIRNSE

Do e oo
== P B B
R

SoooefpoRoons
AR e
Dowar i

ENT744F
SN 74547

SN74157

0.80 | 3N74160
016 | EN74161
016 | SN74162
n18 | SN74163
0.6 | 5N74164
DR M /4165

0.2y SMIi4167
21 | iNiar7a

=]

o

1

0K | TBA920

D&E | 14DILSKT
720 [ 16DILSKT

c:al

nve |

POPULAR SEMICONDUCTORS

2N696
2N697
2N698
2N699
2N706
2n708
2N916
2N918
2N1302
2N1304
2N1306
2N1308
2N1711
282102
2N2147
2N2148
2N2218A
2N22194
2N2220
2N2221
2N2222
2N2369
2N2646
2N2904
2N2905
2N2906
2N2907
2N2924
2N29266
2N3053
2N3054
2N3055
2N3391
2N3392
2N3393
2N3440
2N3442
2N3638
2N3702
2N3703
2N3704
2N3706
2N3708
2N3714
2N3716
28377
2N3773
2N3789
2N3819
2N3820
2N3904

LONDON, GLASGOW, PARIS — AND NOW

BRISTOL

IT'S OUR SERVICE THAT MAKES US GROW

N3906
2N4037
2N4036

AF117

AF118

| ar124

Prices correct at

0.1¢

0.42
087
s
0is
034
110
0.83

acsastloconfanscsoa
b T i
R LR S EL Y

AFJ39
AF238
AF240
AF279
AF280
AL102
BC107
B8C108
BC109
BC1478
B8C14:8B
8C1498

BCY72
BD121
BD123
BD124
BD131
BD132
80135
BD136
B8D137
BD138

.24

EER79
BFX29
BFX30
BFX84
BFX85
BFX8ii
BFYS0
BFY§1
BFY52
BRY39
ME0402
MED412
ME4102
MJ480
NJag1
MJ490
MJag1
MJ2955
MJEIA0
MJE370
MJE371
MJE520
MJES21
MJE2955
MJE3055
MPB113
MPF102
_MPSAQ5
|'MPSA0S
MPSASS

February. 1976. but ail exclusive of VAT

0.24 | ZTx501
0130  ZTX502
03a  IN914
.30 1N3754
08,30 1N4007
0.30 | 1N414B
0.225 | 1N4504
0.23 | I1N5408
0205 | AA119
0.48 | £A102
0.20 | BA145
318 | BA154
@11 | BA165
.95 | BB1038
1.20 | EE104B
1.0 | BY126
145  BY127
1.00 BYZ11
048 | BYZ12
.65 | 1A47
0,75 | 0A81
1,60 | DA90
n.o | 0A9
1.20  0A200
0.7 BY164
047 | ST2 dac
0.39 | 40669
0.25| TiC4a
0.31 | Ct08D
031] OPR12

225883888
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Post & Packing 25p
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P. F. RALFE

10 CHAPEL ST. LONDON NW1.
Phone 01-723 8753

SIGNAL GENERATORS

MARCONI TF80ID/IS. 10-480 mHz P.O.A.
MARCONI TF801B/2S. 10-480 mHz £225. :
HGN MS3/U. 9.7-11.9 and 77-109 mHz. AM/FM.
ADVANCE $G63D, AM/FM 7.5-230mHz £125.

RACAL/AIRMEC 201 A. 30kHz-30mHz. As new. P.O.A.
ADVANCE SG2| VHF Square-wave generator 9kHz-100mHz. £25.

COSSOR CDU110. DC-80mHz.
only £295.00

OSCILLOSCOPES
SOLARTRON CD1400 DC-15mHz.

TEKTRONIX 545A with CA unit. DC-30mH2Z. Price

TEKTRONIX 531 DC-15mHz with L type plug-in
TEKTRONIX 635 DC-15mHz with L type plug-in
TEKTRONIX 545B DC-30mHz with ‘CA’ piug-in.
TEKTRONIX 585A. DC-80mHz with type 82 plug-in.
TEKTRONIX 6548B. Storage oscilloscope.
TEKTRONIX 502. 200uV. Sens. X-Y.

TEKTRONIX C27 Polaroid Camera. Series 125 with 560 series adapier.

CO-AXIAL CHANGE OVER
RELAYS. Terminated in 'N'-type
sockets (3 off). Suitable for frequencies
up to 1GHz. 48.V.D.C. coil. Plugs
avallable at 50p each. Relay only
£5.50 each

PRINTED CIRCUIT MOTORS.
Manufactured in U.S. by Photocircuits
Corp. 24V.DC. 2.000 rpm. 14 cms
diameter. These are quality made. high
precision motors offered at a fraction of
list pnce Only £8.50 each.

““WEE MEGGERS". 250V. insulation
Testers. Good working condition.
£8.50.

‘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.

MARCON| TF995A2/M AM/FM
R.F. SIGNAL GENERATORS.
1.5-220mHz. 0-100kHz Deviation.
1uV—100mV output. Sold in excel-'
lentcondition. P.O.A.

METRIX 210 WOBBULATORS.
0 25mHz. Sweep width 0 § - 20mHz.
Output 100mV attenuable in steps of
10 t0 10uV. Last few of these left at
only £15.00 each to callers only

E.M ! oscilloscopes model WM 16 with
type 7/1 W.B.A. plug-in unit Sup-
plied in perfect condition complete with
trolley. £125.00.

MINIATURE DEAC NI-CADMIUM

batteries, type 70DK. 3 cells in package
making 3.7 Volts. 25x17x15mm only 75p

post paid.

20-way BPO Jack strips to accept
316 type Jack plugs. Also quantity
of 316 plugs available. All good
condition.

Centrifugal blowers by WCODS 8 inch
snail type. Outlet 2% x 2in. 24V DC
2 8A. 2400 r.p.m. Grey stove finish
All brand new. Price 1s £10.50 +
carnage.

GENTS/FRIEDLAND fire alarm
bells. Operating voltages 12v dc/24v
dc. All in as new condition and tested
before despatch. Sizes 6/8/12 inch
Prices €4.80, £5.20 and £6.50 resp

E.M.l. oscilloscopes type RMO1S.
Response to 40mHz. § inch CRT.
10KV E.H.T. We can offer these quality
oscilloscopes at the exceptional price ot
only £35 each to callers only.

COMPUTER PERIPHERALS. Tape
punches, 8 hote by Westrex and other
well known manufacturers Tape
readers by Elliot. All wirtually brand
new. Prices are better than one half the
maker's. Write or ‘phone for quotation.

ADVANCE type 63A AM/FM R F. Signal
generators. 7.5-230mHz. Deviation 0-22 §
and 0-76 kHz. X-sweep output, Crystal
calibrator, 'scope output. £75.00.

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 supphes are extremely stable with
low ripple voltage. Price each £18.50
+ carriage.

pulse_unit. £105.

1kHz-1,600mHz, £175.

£24.50.

MISCELLANEOUS TEST EQUIPMENT
'MARCONI TF1400S double pulse generator with TM6600/S secondary

MAKCONI TF791D deviation meter, 4-1024mHz. 0-100kHz deviation.
MARCONI 455E Wave Analyser £120.

MARCON!I TF2600 valve Voltmeter 1mV-300V. Excellent. £75.

ROHDE & SCHWARZ USVD calibrated receiver 280-940mHz (4600m Hz)’
LEVELL TG200 DM. RC Oscillator, c/w case. £65.

ROHDE & SCHWARZ URV milli-voltmeter BN10913 (late
1mV-10V. With ‘T’ type insertion unit, free probe and attenuator heads.

COSSOR 1453 True RMS milli-voltmeter. Excellent. £75.

AIRMEC TYPE 210 modulation meter. Excellent condition.

‘ROHDE & SCHWARZ “SCR'' V.H.F Signal Generator 1000-1900 mHs,
MARCONI type TF936 Impedance Bridge. £85.00.

GERTCH Phase Angle V. Meters. Range 1mV-300V. in 12 ranges.
SOLARTRON oscillator type CO 546. 25Hz-500kHz. £30.00.
GAMBRELL Precision 4 Decade Resistance Box. 1-11. 110 ohms.

type)

PLEASE ADD 8% V.AT. TO THE TOTAL AMOUNT

WHEN ORDERING.

INCORRECT AMOUNTS WILL

CAUSE DELAY IN DESPATCH. THANK YOU.

anany americanradiahistons com
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Pack
1

Pack

Fibreglass printed circuit board for front
end, | F strip, demodulator, AFC
and mute circunts

Set of metal oxide resistors. thermistor.
capacitors, cermet preser for
mounting on pack 1

Set of transistors. diodes. LED. integrated
circuits for mounting on pack 1

Pre-aligned front end module. coil
assembly. three-section ceramic
filter

Fibreglass printed circuit board for
stereo decoder

Set of metal oxide resistors. capacitors.
cermet preset for decoder

Set of transistors LED. integrated
circurt for decoder

Set of components for channel
selector switch module including
fibreglass printed circuit board.
push-button switches. krobs. LEDs
preset adjusters. etc.

Price

£2.15

£4 80

£6.25

£8.80
£1.10
£2.60

£3.45

£8.30

Function switch. 10 turn tuning
potentiometer. knobs

Frequency meter. meter drive COmponents.

fibreglass printed circuit board

Toroidai transformer with electrostatic
screen. Primary: 0-117v-234v

Set of capacitors. rectifiers. voltage
regulator for power Supply

Set of miscellaneous parts. including
sockets. fuse holder. fuses. inter-
connecting wire. etc.

Set of metal work parts including silk
screen printed facia panel. acrylic
silk screen printed tuning indicator
panel insert. internal screen. fixing
parts, etc.

Construction notes firee with com plete
kit)

Teak cabinet

One each of packs 1-16 inclusive are
required for complete stereo
FM tuner.

Total cost of indwidually purchased packs

F R E E TEAK CASE WITH FULL KITS

KIT PRICE only £66 -75 carriage free (U.K))

sk sk sk sk sk sk sk skosk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk sk skoskosk koo skok

EXPORT NO PROBLEM
£'s NOW HEAP CHEAP!

Fibreglass printed-circuit board
for power amp

Set of resistors. capacitors. pre-sets
tor power amp.

Set of semiconductors for power
amp. {now using BDY58
80529, BD530)

Pair of 2 dnlled finned neat sinks

Froreglass printed-circuit board
for pre-amp.

Set of low noise resistars, capacitors.
pre-sets for pre-amp.

Set of low noise, high gain semicon-
ductors for pre-amp.

Set of potentiometers {including
mains switch)

Set of 4 push-button switches.
rotary mode switch

Toroidal transformer complete
with magnetic screen/housing primary .
0-117-234 V. secondanes:
33-0-33V.25-0-25 V.

75W AMPLIFIER KIT

In Hi-Fi News there was published by Mr Linsiey-Hood a
series of four articles (November 1972—February 1973)
and a subsequent follow-up article {(Aprii 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.
excess of 75 watts whilst maintaining distortion at less
than 0.01% even at very low power levels. The power
amplifier is complemented by a pre-amplifier based on a
discrete component operational amplifier referred to as the
Liniac which is employed in the two most critical points
of the system, namely the equalization stage and tone
control stage. positions where most conventional designs
run out of gain at the extremes of the frequency spectrum.
Unusual features of the design are the variable transition
frequencies of the tone controls and the variable slope
of the scratch filter. There is a choice of four inputs, two
equalized and two linear. each having independently
adjustable signal level. The attractive slimline unit pictured
has been made practical by highly compact PCBs and a
specially designed Toroidal transformer.

Price
£0.85
£1.70
£6.50
£0.80
£1.30
£2.70
£2.40
£2.05
£3 70

£€9.15

power in

By special arrangement the U K government has continued its policy of industrial sabotage and
sumulaton of 1nflaton ensuring the rapid dechine in value of sterling. making 1t even easier for
overseas readers 1o purchase the Powertran range of high-quahty audio kits {£ down 12% against
U S $inlast 6 months!) Write now for postage quote

Full circuit description

in handbook

Fibreglass printed circuit board
for power supply

Set of resistors ' capacitors.
secondary fuses. sermcon-
duc.ors for power supply

Setof miscelianeous parts
including DIN skts. mains
input skt. fuse holder, inter-
connecting cable, control

knobs

Set of metalwork parts inctuding
silk screen printed fascia
panel and all brackets. fixing
parts etc,

Handbook

Teak cabinet

2 each of packs 1-7 inclusive
are requued for complete
stereo system

Total cost of individualy
purchased packs

Price
£5.30
£8.60
£4.45

£2.95

£1.50

£6.50

£0 26
£9 85

£76 85

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 ehmination of the critical setting-up procedure
required by too many earlier tuners. This original circuit has been
developed further and i1s 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 sect:on ceramic filter teading 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 audic output may be taken. Temperature
compensated varicap tuning allows stations to be selected either by a
ten-turn tuning potentiometer or by a choice of six preset push-button
controls. Each of the preset controls can be adjusted on the front
panel with the settings being indicated by six LED lamps behind an
acrylic silk screen printed facia panel insert. Additional circuitry
includes temperature compensated AFC restricted to less than station
spacing. inter-station muting, a single-lamp LED tuning indicator and
a linear scale frequency meter The stereo decoder, built on a separate
board. 1s based on a weli-proven integrated circuit phase-locked-loop
to which has been added active filters to remove sub-carrier
harmonics and birdies’. The power supply. to ensure station holding
stability. uses an integrated circuit voltage regulator which is powered
via a low-hum field specially designed TOROIDAL TRANSFORMER

STYLED TO COMPLEMENT THE WORLD-WIDE
ACCLAIMED LINSLEY-HOOO 75W AMPLIFIER

for further information please write for FREE LIST

MORE KITS ON
NEXT PAGE!

Typical P. & P. charges at November 1st (E & OE)

L.H. 75 Watt F.M. Tuner T20+ 20
Air Sea Air , Sea Air Sea
‘Australia £42,60 £1140 (2605 £7.25 1705 £4 65
Canada £23 50 £8.00 114.40 £5 05 £9 60 £3.45
. Denmark £10 50 £7 40 £6.00 £4.65 t4 75 £3 25
Germany £10.50 £7 65 £6.00 £4.80 £4.75 £3 35
New Zealand t41.60 £1075 £2525 £685 £1685 £4 40
Norway £11.40 £7 30 £6 70 £4 50 520 £3.30
Rep S Africa £2500 £7.80 (1515 £485 ¢r1035 £3.45
Sweden £10 90 £7 25 £6 45 £4 50 t4 95 £3 25
Switzertand £8.90 £6.85 £5 30 £4.25 £4 10 £3.10
US.A. £23 20 £9.85 11425 £6 30 £9 45 £4.05

Price

£0.65

£3 50

£4.25

£6.30
£0.30
£9 85

£72 25

Sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk sk sk sk skosk sk sk sk sk sk sk skosk sk

Hi-Fi News Linsley-Hood 75W/Channel Amplifier

Mk 111 Version (modificaons as per Hi-Fi News Apnt 1974)

F R E E TEAK CASE WITH FULL KITS
(pack 15%-price 30p) £62 ‘ 40
KIT PRICE only 5 carriage free (U.K.)

V AT Please add 25%"
to all U.K. orders

{ ‘or at current rate if changed)

U.K. ORDERS — Carriage free (MAIL ORDER
ONLY)

SECURICOR DELIVERY: For Securicor
mainland — add £2.50 VAT inc. per kit
OVERSEAS— Postage at cost + 50p
special packing. handling (remittance n sterling piease)

Dept. WW3
POWERTRAN ELECTRONICS

PORTWAY INDUSTRIAL ESTATE
ANDOVER, HANTS SP10 3NN

delivery 10

—— S
WW—023 FOR FURTHER DETAILS

wanny amaoricanradiahictans cam
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The SECOND-USER
Computer Specialists

o
-

Mini~-Computer

Exchange

JUST ARRIVED —
SUPERB PDP8M

16K Processor

TUS56 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 powar supply and
control for PDPBE. DEC maintained, first-class condition. Reck
cabinet available if required.

Also availabie.

PDP11/16 4K Processor, PDPBL BK Processor. PC8! Reader Punch
and Control, RKOS Disk Drives

Ring now for prices. Other models becoming
available all the time — let us know your
requirements.

TERMINALS — SPECIAL CLEARANCE OFFER: COSSOR OIDS
402.2 VISUAL DISPLAY UNITS. Full 64-character ASCI! Keyboard

Peripherals and S

PAPER TAPE PUNCHES & READERS

INVAC P135 solenaid
TELETYPE BRPE IIB] actuated punch. 35 cps.
tps Synchronaus Punch [ g 6778 channel. Com. t
5/7/8 chanmel. Self-con- pacl unit %" % 6%" x
lained, mains-operaled | ca”per’ eouirements:
unil consisting of punch | 1.0 yancont solenaids
unit, base. motor and fape 26V DC 28 Punch solen-
supply spool. Price .
|

oids 26V 4.5A. Punch
£145.00. Spund - re8uC- | oy sotpnoids 26V 24,
ing cahinet. availabie st

Minimum pulse width 16
v+ £25.00. millisec. Price £69.50.
DATA DYNAMICS 1114 Rack-Mounted 110 cps Punch. as new
Mounted in sound-reducing rack cabinet and complete with control and
ntertace electromics and power supply unit with short cicuit and
overload protection. Asynchronous operation up 1o 110 cps Our special
price €550,

‘DIGITAL PRINTING MECHANISM TYPE EP101

Capacity 21 columns. 16 print positions{{0-9 + —t $}. Paralle) data
entry Column spacing 3.5mm. Line spaeing 5 1mm. Character
Dimensions 1 8mm wide x 2.9mm high. Power requirments: 15V DC
Current 150mA non
printing up to 410mA
maximum printin'g
load. Very compact
unit measuring 6’ x
5" x 4" OUR BAR-
GAIN PRICE
£49.00 (P&P 1 1)

Input / Output connec-
tor also avalable. price
£€2.00.

¥

gy

JUST ARRIVED — SPECIAL PURCHASE OF DISK
STORAGE DRIVES 8Y CDC. WILL ACCEPT 6-SPEED
f DISK-PACKS AVAILABLE EITHER 2 OR 4 MEG
CAPACITY NEVER OFFERED BEFORE PRICES FROM

ystems for Data Processing
Systems, Equipment and Components

Keyboards
NEW REED-SWITCH KEYBOARDS V CLARE-PENDAR WITH

. e es READ ONLY

MEMORY
ASCII-
CODED OUTPUT

Ideal for communications equipment. VOUs. protolype designs. eic.
68key positions plus 11 instruction keys. Pasitive logic. Input voltage

12V DC+5V
OUR INCREDIBLE PRICE £29.50

(DUE TO SPECIAL PURCHASE) + £1.00 P&P
NEW STOCK JUST REGEIVED:

16-Key Japanese Keyboard, BRAND NEW SURPLUS! Magnetically operated resd relay
swatches mounted on PCB 9 white keys. 4 biack. 2 yetlow. | red. Dimensions 3% x 3" x
%" Price £3 50 [P&P 30p).

4 BANK HONEYWELL ALPHANUMERIC XEYBOARO — BRAND NEW

ounted on printed clrcuit board Lnon—coded 53 character keys + 10
nstruction keys and 2 space bars. Layout can be re-arranged as required
Ideal for pi ypes and special s Hall-eftect switches Power
requirement + 5V 420 mA. Price£20.00 (P&PE1)

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 ldeal for data displays. computer
o ing. ete. {a} Ex- housed in metal case, £€30.00 +
£3.00 P&P. (b) Brand new. mounted on PC board only: £30.00 +
£1 00 P&P

TERMINALS

Hazeltine 2000 VDY with 24 slave monstor, Firsi-class condltion, £900.00 o.n.0

ASR35 Heavy-duty console-mounted version of ASRI3 Designed for
€ontinuous running with mimimum maintenance £950.00.

I T

Sudoaev Ty

Fddd e

KSR33 Input/Output Console (hard copy only) €375.00.

COSSOR DIDS SERIES 402.2 and 402 2A Visual Display Units

Provide high-speed wvisual access trom computer or other infarmation

= — . sources Data transfer rate 120 cps. The model 402.2 displays 13 lines

Add 8% VAT to all prices shown. of 40 characters with a viewing surtace of 8 x 4% " while the 402.2A
displays 13 ines of 80 characters with a viewing surface of 8" x 6. 64

Carriage extra — details on request.
character aipnanumeric keyboard. Prices trom £325.00.

COMPUTER SALES & SERVICES (EQUIPMENT) LIMITED Sl st 0ol o it v
49/53 Pancras Road, London NW1 2QB. Tel. 01-278 5571

transmission rate 110/300 Prce £475.00.
WW--130 FOR FURTHER DETAILS

£450.00

Di area 8'' x 472" (13 lines of 40 ch)). Data Transfer rate 120
cpe. PRICE: £100.00.
MAGNETIC COMPUTER TAPE
%' x 2400' €3.00 per reel 2" x 1200' £2.50 per reel
"' x 2400 £4.00 per reel Fdm for Elliont Film Handler £5.00 per reei

Csllers weicome — Mon
day to Friday 9a.m 10 &
p.m

18M Setecrrc _ Golfball™ Input/ Output Typewriters Various modets
available from €£275.00.

WISE BUYER'S

CATALOGUE 8
@® 144 pages
® New lines

\ @ UP-DATED PRODUCT
& PRICE INFORMATION

@ 40P REFUND VOUCHER

PRICES!

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 1.C.s to components,
tools, accessories, technical information and diagrams are included as well as a retund
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 ! SQ QUADRAPHONIC DECODERS

money-saving and reliability! 40p post paid
+E.V. PRICE STABILIZATION POLICY FOR 1976

This 1s 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 heid prices better than we anticipated in
1975 Next review period starts April ist. 1976

SQ the leading quadraphonic system, designed by CBS engineers
tast expanding range of SQ encoded discs but also immensely
standard stereo recordings too

Feed 2 channels {200 1000mV as obtainabie trom most pre-am nto your choice of any ot our 3 decoders
ana 1ake 4 channels out with no overall signal level reduction he logic enhanced decoders Volume. Frant
Back. LF-RF. LB RB and Dimension controls can all be implemented by simple single gang potentiometers-

fters not only 4 channel ambiophony from the
ncreased depth and fuliness of sound hom

need for exotic 4 gang units!

+E.V. DISCOUNT PLAN These state of the art cicuits used under hicence from CBS are offered i kit torm comprising first grade

wher rices are shown NETT, 5% on orders fromt5 components only —fibre glass crcuil boards of professional qualty designed for edge conmector insertion all

japplesitoalitemsiexcepiieifenwhercloic e sho resistors 2% metal oxide. all polystyrene and polycarbonate capacitors 5% or better and 'n decoder L2 ultra low
to £14.99; 10% on orders value £15 or more noise [MPS AT8 O 5dB typ | transistors used in each amplifying stage

M1 Basic magex decoder with fixed '10-40° blend. 10 Resistors 14 Capaciors 1 Integrated Circuit Printed

+FREE POST & PACKING Circutt Board £5.90.
in UK tor pre-paid mail orders over £2 if under there is an additionai handiing charge of L1 Full logic controlied decoder with wave matching and ‘front back logic' for enhanced channel separation using
5p toree specially designed Integrated Circuits 24 Resistors 42 Capacitors 3 Integrated Circuits. Printed Circut

Board. £17.20.
+ QUALITY GUARANTEE

More advanced tull logic decoder with variable blend extanded frequency response. increased, front-back
All goods are sold on the understanding that they conform to makers specifications. No. separation 43 Resistors. 44 Capacitors 3 Inteyrated Cucuits, 9 fransistors 6 Diodes, Printed Cicunt Board £24.60.
rejects, seconds or sub-standard merchandise

Allkits include IC sockets and construction notes. Prices include CBS licence tee

Please write for further detalls in FREE LIST
All communcatons 10 Uept 473

United Kingdom Post Free Please add 25
AIR MAIL or £1.00 p &p SURFACE MAIL

28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB

Telephone Egham 3603. Telex 264475. Shop hours: 9-5.30 daily, 9-1 p.m. Sats

AT TS

Telaphone (061] 432 4945. Shop hours. Daily 9-5.30p.m., 9-1 p m. Sats. ANDOVER, HANTS SP10 3LQ
In U.5.A. you are 1nvitea (o contact ELECTRUVALUE AMERILA. v.0. Box 33/ Peterborougn NHO3458 WW—056 FOR FURTHER DETAILS

VAT Overseas. No VAT Please add (pes ki) £2 00 p & p

~

WWW.americanradiohistorv.com
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QUALITY AMPLIFIER KITS by POWERTRAN
ELEGTRONIGS

20 WATTS/CHANNEL TOROIDAL T20 + 20

28.25

post free (U.K.)

STILL ONLY

TEAK CASE and HANDBOOK
with full kits

FRE

NIRELESS WORLD AMPLIFIER DESIGNS

Component packs for a choice of three outstanding amplifiers are stocked together with packs

solution to this probiem, described by D. C. Read in Wireless World, invoives 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.

Pack Price Developed from the famous Practical Wireless Texan
1 Set of all low noise resistors C?gg
2 Set of all small capacitors £1. N
3 Setof 4 power supply capacitors  £1.40 Designed by Texas engineers and published in AND NOW OUR NEW
4 Setof miscellaneous parts including a series of articles in Practical Wireless. The
DIN sockets. fuses. fuse holders. TEXAN was a remarkable breakthrough in
controlkiobsie e S0 delivering true Hi-Fi performance at excep- T30 + 30
5 Setof slide and push-button -
switches £1.20 tionally low cost. TNov_s/d {urther cfieveloped}ht_o
6 Set of potentiometers and include a true oroidal transformer. is
selector switch £2.00 slimline integrated circuit design. based upon 30 WATT VE Rs | O N!
7 Set of all semiconductors £7.25 a single F/Glass PCB. features all the normal
8 Special Toroidal Transformer £4.95 facilities found on quality amplifiers, including
9 Fibreglass PC Panel £2.50 ] i The T20+20. already a development from the very
- scratch and rumble filters. adaptable input ¢
10 Complete chassis work. d k. successful Texan, has been deveioped sull further to include
hardware and brackets £4.20 selector and headphones socket. all the improvements suggasted in the PW July 1975
11 Preformed cable/leads £0.40 “ follow-up articie and our new model offers RF interference
12 Handbook £.25 filters, tape monitor faciity and an additional 10
13 Teak Cabinet £4.50 watts/channet of power.
Pack Price
1 Set of all low noise resistors £1.05
2 Setof all small capacitors £2.10
3 Set of 4 power supply capacitors £2.05
4 Set of miscellaneous parts including
BIN sockets fuses tuse holders
control knobs etc £190
5 Set of shde and push button
switches 120
6 Setof potentiometers and
selector switch f2 00
7 Set of all semiconductors £7.75
8 Special Toroidal Transformer £6 80
9 Fibreglass PC Panel £2.90
10 Corrplete chassis work R
hardware and brackets £4.80
= 1 Preformed cable eads £0.40
- 5 12 Handbook (free with complete kut} . £0.25.
KIT PRICE 13 Teak Cabinet £4.50

FULL KIT (WITH FREE
TEAK CASE) ONLY £32.95

SEMICONDUCTORS

as used in our range of
quality amphfiers

BFY51

. - . 2N699 £0.20 £0.20
for a regulated power supply suitable for use with a pair of any of them. Also stocked are 2N1613  £0.20 BFY52 £0.20
packs for a very well-established pre-amplifier—the Bailey-Burrows design which features six AN £ 0125 e i
inputs, a scratch and rumble filter and wide range tone controls which may be either rotary 2N3055  £0.45 MC1310 £2.9
or slider operatin 2N3442  £1.20, MC1351  £1.0

r slider operating. 2N3711  £0.09 MFC4010 £0.95
‘ e Bn o wmm o
: : ) . N3906 . MJag1 1.
30w B/AILEY Pk. 3R Rotary potentiometer set (Stereo) £2.00 IN4062  £0.11 MJES21  £0.60
Pk. 1 F/Glass PCB £1.00 Pk. 35 Slider potentiometer set (Stereo) 2N4302 | £0.60 MPSAD5 £0.25
Pk. 2 Resistors. capacitors. pots £2.35 {with knobs} £2.70 %xgg% gg:g} m,’;gﬁ}ﬁ gg;g
Pk. 3 Semiconductor set £4.70 2N5457  £0.45 MPSA55 €£0.25
] 5  £0.4! K
20W LINSLEY-HOOD os STUART TAPE RECORDER SNgde) foso MPSAGE  £0.20
Pk. 1 F/Glass PCB 514 . - 2N5830  £0.38 MPSUD5  £0.60
Pk. 2 Resistors, capacitors. pots £3.20 A set of three printed-circuit boards has been 40361 £0.40 MPSU55  £0.70
f £3 35 prepared for the stereo integrated circuit 40362 £0.45 SBA750A £2.50
Pk. 3 Semiconductor set A e 9 h BC107 £0.10 SL301 £1.30
version of this high-performance Wireless BC108 £0.10 203045 £1.60
60V REGULATED POWER SUPPLY R World published design. 8C109  £0.10 SN72741P £0.4.
Pk. 1 F/Glass PCB - £0.85 TRRP Pk. 1 Replay amplifier F/Glass PCB £1.10 Bclosc  £0.12 SN72748P £0.40
Pk. 2 Resistors. capacitors. pots ) B TRRC Pk. 1 Record amp ./meter drive cct. 38122 28;}5 Tr:,%gz gggg
Pk. 3 Semiconductor set £310 F/Glass PCB £1.70 BC182 £0.10 TIP30A fo.
BAILEY-BURROWS PRE-AMP . TROS Pk. 1 Bias/erase/stabitizer cct. . S me2ec €071
Pk. 1 F/Glass PCB (Stereo) £2.35 F/Glass PCB £1.20 BC21K  £0.12 TIPA1A  £0.74
X ° ] ) p ; BC182L A TIP42A  £0.90
Pk. 2 Resistors. capacitors. pre-sets, N0 For detallls of component packs for this design BCisaL  £0a7 Teaie €083
transistors {Stereo) please write for free list. BC2120 £0.12 TIPA28 _£0.98
BC21‘21L ggﬁ; 1ING14 f:gm
BCY7 1 X
ACTIVE FILTER CROSSOVER 80528 €038 15836 €09
An essential and critical component in a high-quality speaker system is the crossover unit convention- 38328 5?;23 5302“1-5 g‘ 2
ally comprising of a series of passive networks which unfortunately, though introducing reactive BF257 £0.40 FM4 £0
impedances between the amplifier and the speakers. result in the loss of the advantage of high Y BEE SO
amplifier damping factor’and renders the speakers prone to overshoots and resonancgs. An elegant BFR79 £0.25

V.A.T. Please add 25%"
to all U.K. orders

(*or at current rate if changed}

ACTIVE FILTER READ/TEXAS 20wamp. POWER SUPPLY U.K. GRDERS —Post free (mail order only)

Pack Pack FOR 20W/CHANNEL STEREQ SECURICOR DELIVERY—for this optional !
1 Fibreglass PCB (accommo- 1 Fibreglass PCB £0.70 SYSTEM service (Mainland only) add £2.50 V.A.T. inc. per

datef all filters for one 2 Setof resistors. capaci- L

channet) £1.05 tors pre-sets {not includ- Pack OVERSEAS— Postage at cost + 50p
2  Setof pre-sets. solid ing O/P coupling capa- 1 Fibreglass PCB £0.60 special packing, hardiing (remittance in

tantalum capacitors, 2% citors) £1.10 2 Setof rectifiers, zener sterling please)

metal oxide resistors, 2% 3 Sets of semiconductors £2.40 diode, capacitors, fuses. -

polystyrene capdcitors £4.20 6 off each pack required for stereo fuse holders £2.60 Dept WW3
3  Set of semiconductors £2.65 sztesm | 5 3 Toroidal transformer £4.95 '
2 off each pack required for stereo pecial heat sink as-
system P q sembly for set of 3 POWERTRAN ELECTRONICS

Serol 30/ coee PORTWAY INDUSTRIAL ESTATE
5 Setof 3 O/P couplin D
SUITABLE ALSO FOR FEEDING _capacitors P £1.00 MORE KITS
ANY OF OUR HIGH-POWER 2 off packs 4. 5 required for ANDOVER, HANTS SP10 3NN
DESIGNS stereoc system ON PAGE 115
£

WW—024 FOR FURTHER DETAILS

waany americanradiohistanz com
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High quanty compettively priced Knobs in  production
quantities only. Min. order 1000 Pcs of any one of 266 types!
KNOB CAT.: WW124 FOR
FURTHER DETAILS

ENVIRONMENTAL TEST
EQUIPMENT

A Standard Range offering
the following facilities:

High temperatures to 500° C
Low temperatures to —75° C

Humidity Cycling

Thermal Shock
Vibration

Pressure Cycling
Sand and Dust exp.

.

We can now offer a range of ;%E-".ﬁ
Mini and Micro Motors with X E
or without gear heads for [+ §
AC and DC option Tt
& 1

MOTORISED ZOOM
LENSES FOR TV & CCTV
USE

ey

DC pulse driven Turntable
Units of especially high
performance.

NDK CAT.: WWI125 FOR
FURTHER DETAILS

Corrosive Gas exp.
Explosion Test

Also embraced in
the range of
manufacture are-

VACUUM DRYING EQUIPMENT

HYPERBARIC OXYGEN SURGERY
CHAMBERS

TABAI INFO.: WW126 FOR
FURTHER DETAILS

LABORATORY
TYPE SE65E

TYPE TAD

Oms 48 66 85 118 10
g“ n 1 3 b3 I x
Mggm w4z S0 70 106 110
0.A  £3.73 £391 £4.10 £5.00 £5.55
S00uA £344 £361 £3.82 £AT2 £5.42
1WA £337 £354 £3.74 £463 €533
150 340 £350 £377 E467 £5.38
3AC £357 £3.76 (394 4.9 £5.40

VU METERS AVAIL.

wr

TYPE SA
Dims & ] 6! ]
] X H x x
- Q 51 6 i)
50.A €362 £369 E397 422
500uh. 331 £338 E363 386
I 321 328 350 63
I0C €325 £332 E360  £386
30VAC €349 £356 £377 K42
VU METERS AVAIL.

FOR YOUR PRODUGTION REQUIREMENTS USE
ALPS PANEL METERS

quaniity to
Romember! We are the sole importers!

SPECIALIST STOCKISTS OF SERVOMOTORS, SYNCHROS. TEST EQUIPMENT, METERS AND CONNECTORS

ervo anc[ é [eclmmw Csales ﬂ‘(l

(Established 1953:

24 HIGH ST, LYDD, KENT TN29 9AJ. Tel. Lydd 20252 (STD' 0679) VAT No.
201-1296-23.

TELEX 965265

=
[ TY
'1“\\‘“\“ Yooty ? [ PE SR

x i, % , Dims bE] 8 2
.4 n x x X
an 56 63 12

SOuk £403 £4.28 f£4.52

5004 £368 £393 €410

1L} £3.50 £3.83 €408

15¥DC £3.70 €394 f4.19

300VAC £383  £397 432

LEMANIA AIRCREW
CHRONOGRAPHS

Stainless steel case with screw back. luminous
hands and markings One-hith sec sweep hand
and P y of main
by press to start stop and return t¢ zero button
154ewel movement Many of these watches are
as new but all have been completely overhauled
and checked for accuracy Fitted strap Whnte tace

£18.80. Black face £19.78 inc P &P

GS WATCHES

All with brushed stainless steel case with screw
back and black faces Manufactured by TIMOR,
ETERNA LEMANIA, VERTEX RECORD, CYMA,
etc, 10 a standard specificaton Completely
overhauled Fited strap £€9.05 (inc P &P ) We
also have hmited quantiies of these watches by
BUREN. HAMILTON and IWC at £15.30 inc
P &P SMITHS GS watch with sweep second
hand £9.25 nc P.&P & VAT. AN watches:
inspection against remittance.

RELAYS, HYDRAULIC AND ELECTRIC
ACTUATORS, POWER SUPPLIES, ELEC-
TRONIC COMPONENTS ESPECIALLY
TANTALUM CAPACITORS, METAL
OXIDE RESISTORS, TRIMPOTS, FANS,
MULTIWAY CABLES, RECORDERS,
CONVERTERS, INVERTERS, AIRCRAFT
INSTRUMENTS, MAINS STABILISERS,
Etc.

-« SYNGHROS

AND

LEMANIA STOPWATCHES fitted with one red and one
black sweep hands independently controlled enabling elapsed
periods forming part of the main pernod to be measured
separately without stopping the measurement of the mawm time
penod. Absolutely mint condition but cleaned and checked.
€15 inc P.&P. & VAT.

SERVOMOTORS

EX STOCK

NEW ADDITIONS to our range of
PANEL METERS available at present only
in MANUFACTURING QUANTITIES
SE45 64 X 52mm
SE52 80 X 60mm

SE65 100 X 80 mm
SE85 120 x 100 mm

.

=

su45

69 x 53 mm
SUs5 87 x 63 mm
SU65 105 X 77 mm

Abov- meter fomu are for moving coil movements only
and may house S-meter and VU-meter instruments.

1/10 SEC. STOPWATCHES, overhauled, £6.50 (inc. P.&P.
& VAT).
1/100 SEC. STOPWATCHES, 0-6 sec.. £8.50 (inc P.&P
& VAT)

CAMBRIDGE INST. MIRROR GALVOS, 4.50 ohm. £10
(inc. P.&P & VAT).

500-WATT CW TRANSMITTERS, 1.5 10 26MHz, P.O A
HEAVY DUTY FLEXIBLE POWER CABLES, Type A 2 core
each 750A 440 VAC Type 8 4 core each 200A 440 VAC 100
ft lengths .

REED SWITCH INSERTS
e ——

Overall length 1 85in (Body length 1 1in ) Diameter O 14in to switeh up
to 500mA or 250vDC Gold clad contacts 74p per doz £4.15 per 100

£28.85 per 1,000 All carnage paid U.K

Operating Coils for 12v supply to accept up to four standard reeds £2.50
per doz £12.60 per 100 All carriage paid U.K

Heavy duty type. (Body length 2in) Diameter 0 22in to switch up to 1A
at up to 250vAC Gold clad contacts £1.45 per doz £6.95 per 100,
£52.00 per 1.000 Changeovar Haavy Outy type £2.80 per doz All
camage pard U K

Magnets for HD reeds £1.50 per doz A few coils available for HD reeds

OVER 300,000 RF AND
MULTIWAY CONNECTORS
IN STOCK. TELEX YOUR
REQUIREMENTS NOW!

ENGINE TEST EQUIPMENT

SERVO AUTOTESTER No. 1. 0-32 & O 16v. 0-80 A-DC & 0 20K
Ohms. dwell angle and speed for 4, 6 & 8 cyc engines and £ H T SEC
VOLTS A substitute capacitor 1s incorporated Size 26 5 X 14 X 16 Scm
wt 3.25Kg. With handbook £30.37 inc P &P & VAT

SERVO AUTOTESTER No. 2. 0-16v. 0 80A dweil angle and speed for
4.6 & Bceyc engines Suze 16 X 9 5 X 6 5 cm Wt 0.45Kg With instns.
£11.15.:nc P &P & VAT

SERVO AUTOTESTER No. 3. Simultaneously on separate meters 0-16v
& 0BOA Size 17 X 10 X 7em Wt 045Kg Price £9.78 inc P &P. &
VAT

SERVO AUTOTESTER No. 4. Dwell angle and engine speed Hand held
nstt Size 14 X 8 X 5ecm Wt 0 26Kg Price £6.35 nc P & P & VAT

Institution of Electronics, University of Edinburgh, 16-18 March 1976

FORTHCOMING IEA-Electrex 1976 N

EXHIBITIONS

| Exhibi Centre, Bir h 3-7 May 1976

Leetronex 1976, Leeds University, 29-30 Juno, 1 July, 1976
Tickets free on receipt of SAE (1 for each Exhibition please)

MULTIRANGE TEST METERS &
LOW-PRICE INDICATORS AND
PANEL METERS AVAILABLE WITH
PERSONALISED SCALES

METERS CAT.: WW127 FOR FURTHER
DETAILS

waany americanradinhistornz com



www.americanradiohistory.com

Wireless World, March 1976 2

TRANSFORMERS
ALL EX-STOCK — SAME-DAY DESPATCH

MAINS ISOLATING VAT 8% 12 and/or 24-VOLT
PRI 120/240v SEC 1207240V °° PRIMARY 220-240 VOLTS
CENTRE TAPPED AND SCREENED | Ref. AMPS
Ref. VA No. 24v
No. {Watts) 299
07* 20
149 60
150 +00
151 200
162 250
153 350
154 500
155 750
156 1000 15
157 1500 187
158 2000 : 226 60

5% zzrg i
1501 238 secony, 30 VOLT RANGE
50 VOLT RANGE sec TAPS 0-12-15.20-25-30V
SEC. TAPS 0-19-25.33-40-50V Ao
Amps. £ N° P

AT THESE PRICES
AND BUY QUALITY

Price
Type Each (p) Type
Price (p) | B8C1258 15 | R20088
00 | BC132 R20108
%0 | 8C135 RCA16334
: 8C137 RCA16335
8C138 TIP31A
8C142 TIP32A
BC143 TIPAIA
8C147 TIP42A
i 322 | acrera 2N 3055
Becas 2o | BCia8 DIODES
e 290 | BC1a9 BA115
A3 12 | 8cis3 BA145
el 339 | B8C158 BA148
e 30 | BCis7 BA154/201
e 100 | 8cis 8Y126
ar 390 | BC159 8Y127
PCL84 390 | BEISS BY199
PCLBS aa5 | BC1IE8 B8Y206
PCLB6 a10 | BCI8ZL 8Y238
PFL200 595 | 5C183 0A90
PL36 555 | SCi87 0A202
pLBa 250 | BEUS IN6D/ O A9
PL504 6a5 | SC328 IN914
PL508 670 | SE337 IN2002
PLE1S £1.20 | Spia INTEGRATED
PY88 355 | 80137 CIRCUITS
PY800 330

8D160
PYS00A 85.0 BD235

8D237
8DX32
BF115
BF160
AC127 8F167
AC128 8F173
AC141K 8F178
AC142K BF179
AC151 BF180
AC154 B8F181
AC155 BF184
AC156 8F185
AC176 8F194
AC187 8F195
AC187K 8F196
AC188 BF197
AC188K 8F198
AD142 BF200
AD149 8F218
AD161 BF224
AD162 BF258

o

Price
VALVES Each (p
Type f2.u
DY87

DY802
ECC82 28.0
EF80 295
EF183 345
EF184 345

OO WN —~OTN

w -
ow

2.7
3.55
4.95
6.10
7.98
12.71
18 13.63
119 17.75

60 VOLT RANGE AUTO TRANSFORMERS
SEC. TAPS 0-24-30-40-48-60V | A (WVA ) AJTO TAPS P&P
. (Watts ; »
Rot-  amps € B | 20 0-115.210-240 175 Bi
o 248 75 0.115.210-240 305 72
2 ‘ 180 0-115.210.220-240 4.33 72
126 3.68
300 611 85
127 S8 500 936 .1.25
125 7.90 ;
iz5 e 1000 1436 161
2 o 1500 19.02 BRS
. 1924 2000 25.41 BRS
il : 3000 36.84 _BRS

15.75
122 “SCREENED MINIATURES e

19.40 BRS [
20.25 BRS
L Ref. mA Volts P
39

2

3 46
56 25

4

2

102
103
104
105
106
107

DObWN-O
ocooooc:

SOT U b W
coooooo0owm

IS
°

Price
Type Each (p)
ETTR6016
MC1351P
SN76003N
SN76013N
SN76013ND
SN76023N
SN76023ND
SN76033N
SN76227N
SN76532N
SN76660N
SN76666N
TAA550
TAA7T00
TBA120AS
TBA120SQ
TBA480Q
TBA520Q
TBAS530Q
TBA540Q
TBA550Q
TBA560CQ

SEMI
CONDUCTORS
Price

Type Each (p)

NOROUIBWN—~O
ocoocooooocowm

HIGH VOLTAGE 200
MAINS ISOLATING 1A14A
PRI 200/220 OR 400/440 100

SEC 1007120 OR 200/240 |
PR 500.500

1.6
1.9
1.5
1.6
2.0
1A 1A 3.0
1.5
2.0
2.3
3.6

330.330
51

VA  Ref. £ P
60 243 437 97
350 247 1093 1471
1000 250 26.31 BRS

L2000 252 44.12 BRS |

200. 200
300. 300
700 (DC)
1A 1A
500. 500 )1527 0-15.27 3.15
ON-SITE TOOL 2 1A1A 21527, 0-15-27 .A.14 72
ISOLATORS . 500 2.15, 20, 24,30 1.97 58.
240v to 110v (To 883535)

7
6
.03
8
3

AF114
AF115
AF116
AF117
AF118
AF139
AF178
AF180
AF181
AF239
AF240
8C107
8C108
8C109
BC109C
8C113

BF336

TBAS800

BF337
BF355
BFX86
BFY50

T8A920Q
TBA99CQ
TCA27G0
BFY52 EHT MULTIPLIERS
8SY52 MONOCHROME
B8T106 §BRC) Price Each
8U105/02 ’HD 950MK1 E{)GO o
1

8U108 7
2TQ 950MK2 1400
£185

8U208

E1222
2DAK 1500
17 & 197) £1.85
TAK 1500

l (237 & 24y £2.00

ocn

B8C116A
BC117

=]l
. »
PRICE

QUALITY
SERVICE

COMBINED
-PRECISION
COMPONENTS
(PRESTON)ILTD
Department W.
194-200North Rd,
PrestonPR1 1YP
Tel: 55034
Telex:677122.

EHT MULTIPLIERS COLOUR

Type

1MTAQ ITTCVC 1,2&3
ITN GEC Sobell
11TAZ GEC 2110
11TAM Philips G8
1178D Philips 550
3TCW Pye 691/693
1TH Decca 30 Series
11TAQ Decca Bradford
3TCU Thorn 3000/3500
11HAA Thorn 8000
11HAB Thorn 8500

Price

NeWosHiea Tuses

with 12 months in service guarantee

19'° A49-191X equivalents
A49-192 and A49-120X
20" 510DJB22 equivalent

A51.110X
22" A56/120X

£48 95

£50.75
£54.25

PRICES SUBJECT TO 256% V.A.T.

All goods subject to settlement
discount of 5% 7 days and 2%
monthly

No postage charges or mimmum
order values

Write or phone-for full details now.

Rel
277
278

VA

CASED AUTO. TRANSFORMERS

500
750

29. 96

33447 240v mains lead input and USA 2-pin ou

20vA £3.29. P&P "2p Ref. 11

tlets
3w

279 1000
280 1500
P&P BRS
‘Send for details

BRIDGE

RECTIFIERS
50v  2A 35p
100v - 40p
100v 70p
200y 1, 35p
200v asp
400v 50p
400v 85p
600v 55p

500v  10A PM7A6

37.63
41.55

€2.35
P&F 15p VAT 25%

METERS

AVO8 Mk. & £55.88
AVO72 €21.72

P&P £1 10 VAT 8%

150VA £6.37. P&P 85p Ref aw
500vA £10.97, P&P £1.25p Ret. 67w
100C/A £18.39 BRS Ref 84w
2000r/A €28.71 BFS Ref. 95w

HIGH QLALITY MODULES
3 wan RMS Ampilifiar
5 watt RMS Amplifiar
10 wztt RMS Ampldier
25 watt RMS Amplitier
Pre-Amp for 3-5-10w (new)
Pre-Amp for 25w
Power Supplies for 3-5-10w
Power Supplies for 25w
Transtormer for 3w
Transfarmer for 5-10w £€2.30
Transtarmer for 25w £2.80
P&P Amps/Pre-Amps / Pewer Supplies 18p
P&P T-ansformers 37p

VAT 25%

£2.30
£2.85
£2.95
£3.95
£6.50
£13.50.
£€1.20
£3.00
£1.90

NEW STEREO 30
Complete chassis, iac. 7+ 7w rms amps. pre-amp
power supply, front pénel, knobs (needs mains
trans) £15.75. Mains trans. £2.45. Teak
veneered cab. £3.65. P&P 88p. VAT 25%

STEREO F.M. TUNER
4 Pre-selected stations
Supply 20-30v 30Ma Max
£19.95 P&P 25p VAT 25%

POWER UNITS
CC12-05. Output switched
3-4-5-6-7 5-9-12v at 500mA
£4.08. P&P 40p VAT 8%

MAGNETIC TO
CERAMIC
CARTRIDGE CONVERTER
Operating Voltage 20 45v
ONLY £2.65 P&P 18p

VAT 25%

ANTEX SOLOERING IRONS
15W £2.68. 8W £2.45. 25W £2.26.
Sotdenng 1'on kit £3.61
Stand for above £1.13. P&P 25p VAT 8%

BSR MINI-DECK
4-speed autochanger £6.00.
P&P 51p VAT 259

Barrie Electronics Ltd.
3,THE MINORIES,LONDONEC3N 1BJ
TELEPHON

NEAREST TUBE STATJONS: ALDGATE & LIVERPOOL ST.

PLEASE ADD VAT AFTER P&P
ELECTROSIL AND SEMICONDUCTOR
STOCKISTS AUDP) ACCESSORIES & BARGAIN
PAKS. CALLERS WELCOME (MON_-FRL} OR
SEND STAMP FOR LISTS

:01-488 331

WW—092 FOR FURTHER DETAILS

www_americanradiohistorvy com
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EL81 079 | PC88 _ 670] PYS3__ Q48 | U17 IN4352 084]AFI80 0.62°| GD11 628 OC4S 04
183 070 | PC®5 ~ 0.70| PY88 "~ 047 | U18/20 117 [2N404 628|AFI86 071 |-GDI12 @28 OC46 020
EL34 038 [ PC97 o042 PY301 038 |UI9 400 (2N966 068 049, GDI4 Q64| OCE 148
EL86 060 | PCO00 @30{ PYS00 1LMi[U2  85|3N1756 064|ASY27 e55| GDIS e82{ OC™ a1¢
ELS0 053 | PCC84 640( PYS00A L1 | U25 6.70 [ 2N2147 110 ASY28 e42| GDI6 828] OC71 0.4
CORPORATION LTD. |[i i§js% g i) s 2l es 5 B 8 & U
. EL360 188 | PCCS8 a.65 :\z(;i)n :; gg; m g:g?gu.ls BAIO2 0.5 | GET118 8.28 gCC;; :-:
7A GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX. Tel. 6743 |t iy | POC%, 8501 P20 §301US 173 |AN%is s%0imAls | GeTie e OC73 oM
ALL PRICES SHOWN INCLUDE V.A.T. . EMSI 076 | PCC805 0.82 QQVm/lg_n 32; ﬁ? 2N3121 3.22|BAI29 016 | GETS87 058 8875 3
082 043 | BSG 5 GLAGC 048 12AVE 630 30PAMR 165 | ARPS a0, EBFED eqo|| [MED 040| PR 0101 oo M8 U DTHINGTOS 0281BALK a3 | GETER 1@ | OCT | 9
0z4 035 | GBAS G4l |6L7(M, 8391 3012 0.80 [ ATP4  0.50| EBL2I EMS5 120 | PCF2 QS85/10 1.00 [ U49  0.68 | 2N3866 1.29]BCY10 059 | GETSS2 e.¢4| OC™® 682
IA3 065 |6BC8 090 |6LI2 12AY7 o84 | 30P4 088 | AZI 030 ECS2 109 57 110 PCFB4 e70| OS150/15 | US0 @567 23988 64 |BCvi2 o84 | GETess 623 | OC8l 14
1ASCT 330 [GBES  e4l|6Lis. 064 12BAS 853 30PIO 038 | AZ3I 0.0 ECS3 109 privios 55| pcrms 630 190 (U6 082125323 0.04| BCY33 026 | GETSS9 629 { OCSID @14
IATGT 0.80 | BBGOG 123 [6L19 ~ 200 12BES” €.80!| 30P16 043 |AZ41 030( ECse oo | pVRlBORER | Shpn OO o0y 0 18 Uss  ar | Beny 028 029 | GETBBO 02| OCR2 a4
IBSGT 058 16BH6  a73 |6LD12 045 |12BHT @58 | 30P18 030 | BLE3 234| ECB 099 | tuyi 050 pcroon Loo| OVO4/7 117 |UBL 080 | AA1Z0 028 | ncvas ean | GErese o3| OCeap eid
1C2 L1S°[6RI6  0.64 | 6LD20 128Y7 86 |'30PLL 100 |CL33 185 ECBS 090 | rugy o7l pCFa0l 108 | QVos/20830 | UIS3 640 | AAIZS 028 |BCIGT o8 | arreor 038 | Ochs” a6
128 03 |6BK7A @88 | 6NIGT 0.70|I2EI 331, 0PLI2 045 [Cv6  oe2| Ecy ess [ pYE @7 pEidh Lo | AN HIs e A o BCl08 016 | GETes8 020 | OCs4 031
108 o oil |eBos e3s(ePLiz 48| 1255GT am’) 30PL13 120 (Cves 100 ECC32z 100 | EYE4 o 6.40| PCFB01 065 R1I6 208 [ U192 040 ACI07 020[BCI09 016 | GEX13 023 OCIZ3 29
IHSGT 080 | 6BQ7A .64 | 6P15 0.3 | 127GT @78 | 30PLI4 129 [Cvsss 028| ECC33 2:00 EYS8 0.60| PCF802 030 | RI7  1.00 | U193 047 | ACI13 033 [BC113 o33 | GEX35 026 | OoClep 123
\bs o7 |EBRT 120)6Q7G 030|125  1l7 | 30PLIS 0%0 |CYIC 1ECC3S 200 | tvol 0%0|bCraos as| Rls 092 | U251 om | ACI 652 |ncie on | Gbve sy | Sl AR
ILD5 870 | 6BR3 125 | 6Q7GT .60 | 12K7GT 050 | 35A3 078 | CY3l 0.70| ECC40 1.20 E235 050 PCFS06 0.60 | RIS 075 | U281 075 |ACI26 0.18|BC116 033 | GEX45 042 | OCITZ a4
ILNS 670 | gRS7 184 | 6Q7(M) 0.84§ 12K8 o088 885 | D1 SS0| ECCBI 040 | p74 os5| PCFB0B 08z | R20 0.5 (U282 078 | ACIZ7 022{BCIIS @29 | GEXS 97| OC200 50
INSGT @78 | 6pwe 1.00 | 6R7G  0.70| 12Q7GT e56 | 35D5 090 |D63 ° 830 | ECCRz 038 EZAl @85|PCH200 1.00 | RS2 035 (U291 080 | AC128 028 |GFisi 33 | GT3  033| OC201 658
IR 039 [BW7 085 6R7(M) 088 125A7GT | 35L6GT 088 [DAC32 080 | ECCs oae | E24l 85| FCHM 190\ fEh, QR VRS G| ACIZS 00 BF1S3 023 | MI 28| OC22 38
14 43 |eBxe omlesar 055 070 | 35W4 000 | DAFOL 040/ ECCB4 040 | F7q) g35|PCLS3 050 | SPI3C 074 | USS  084|ACI34 033 |Briss oos | MATIOO 038.| OC203 039
1S5 04 | cpy7 040 |6SCIGT 0.50) 125C7 €80 | 35Z3 088 | DAFS6 .60 | ECCSS 047 EZ90 047|PCL84 050 | TH4B 100 | U333 050 | AC1S6 0.26|prias o028 | MATION 855/ OC204 .39
Th W30 |eBzs  os7|6SG7 @S2 125G7 088 35Z4GT 082 |DCR0 7| ECCEs 100 | coy PG 030 TN 10l Usn  odo|Aci¥ o2 BFIT3 049 | MATIZ0 630 | OC205 035
1U4 870 lgcq 047 [6SH7  055] 125H7 050 | 35Z5GT 0.90 [DD4 080 | ECCes 0.56 FW4/5001,17| PCLBS 120 | TP2620 1.00 | U403 090! AC165 0.33|BFiz0 o3e | OAD  e16| OC208 117
Iba1 oey |9C3G 0m|6sn7 064|127 mer| 42 loo |DF33  e7e| ECCiso o0 | WS DR 1Y 0% 100 Udor 078 | ACles oas |DEISC o052 | oal0 &8s | ocai2
2001 4% |6C6 047 |6SKTGT 052 125K7 84| 50B5 100 | DFSI ECCB04 080 | yso1 os2| PCLB0S/ | TP25 100 [ USOl 080 ACIS7 0.77|BF1s5 052 | OA47 913 | ORPIZ 0.8
26! 078 (gCg 200 |65Q7  056¢| 128N7GT %0C5 870 |DF9S 0631 ECC80? 141.| G730 o35 | PCLSS  0.70 | UABCS0 0.47 | Us020 075 | ACIGS 049 | pryen 028 | OAT0 020
X2 0™ |gflg 080 |6USGT 082| . 25| s0cpeG 146 | DHE3 030 | ECFso o0 GZ32 039 |.PENADD2.Go | UAF42 Q.78 | VPI3C 0.80| ACI60 042 |BFY5I 025 | OA73 628 | SMI036 0.64
37 o8% |CBSA 047/6UTG 0S| 12507 076 SOEHS 0.8 {DHIS  850) ECFE2 050 | oass 146 PEN25  100| UBC41 0.00 | VP23 065 | ACI76 071 |BFys2 026 | OAT @12 | STIZ78 o84
3B7 33 [gCi; 040 6V6G 030 12SQIGT SOLGGT 100 | DHTT 833 | ECF86 088 | 73, gloo| pEnas 1.00| UBCSI .00 VP4l 0881 ACIT7 038] Bcatsaon | OABl 12| SXi/6 &8
aDé 047 | 617 234 [ 6VE6GT 053 e | 72 079 | DHSI 888 | ECF804 263 | ;o7 20| PEN4SDD | UBF80 047 [ VRI05 38| ACY17 033 257 | OA8S  a12 | Ul4706 033
U T s |ecDeG 1@ (6xe  047] 12SR7 &78| 77 070 (DK32 0801 ECH2l 234 | iprgy 100 | UBFS9 047 | VTEIA 076 ACYIS 0.36|BYl00 023 | OAS 026 | XZ30 033
JA5GT 979 |6CGBA 38| 6XSGT 030 4H7  @84| 85A2 075 [DKAO 08| ECH3S 180 PEN46 0.60 | UBL21 vULLL 080 | ACYI9 025|BYI01 0320 [ OAS0 o1 | Y543 623
354 047 1 6CI6 076 | 6YSG  084) 1457  LI0 8543 075 | DK91 030 | ECH4Z2 0.80° HLI3C 060 | PEN4S3DD | UCS2 080 | vUI20 117 | ACY20 023|Byios 023 | oAt eaz| Y728 o2
Wi, 032 |ecLsa em|eviG L1718 117 90AG 2983 | DK% LIS| ECHBI 040 | 53 o9 200 | UCCB4 080 [ VUI20A 117 { ACY2L 025 |8Y114 023 | OASS 012
4CBS 075 | gCM7 088 | 7A7 1001 19AQ5 9.85| 90CG 281 [ DK% 070} ECHE3 052 | (1 93nn o0 | pENA4 117 | UCCHS 053 | vU133 080 | ACYZ2 028 BYI126 020 | OA200 0.12
5CG8 075 | gcus 088 |7B6 088 19BGEG 117 | 9oCv 281 [DLSZ 047 ECHss 050 il PEnob 7 [ ucrse 090 | s ACYZ 023 BVl ooy | Oaxez o1
Y o9 |ecws LiTf7eT 082|166 780 G0Cy  nss |DLM  84z) pcrso eso | fhAl L9 FENDD/ QST 2RI 080 ACTES 02318 129 | OAZI0 o0&
Soic s |03 73706 Ol oy o) lsoez  Loo | DLOS  064| ECLEZ 648 Fi200 082 | UCH42 088 w107 0.75 | ADI49 0.64|Byzio a3s | OAZII 088 ALL
ose |GDE7 888 |7F8 1761 20D1 0. 2155G D ECLS3 082 | ) jonyp PLE 050 | UCHSI 47| W9 1171ADl6l 058|BYZIl a33|OCI® L2| PRICES
st 6DTeA 083 7HT 083 20D4 23] 301 117 | DMl 176 ECLM 070 100| P36 070| UCLE2 045 |XE3 585 |ADIG2 050 |BYZiz 033 | OCZ2 049
SYSGT 985 |6Ewe @8 7R7 2601 20F2 888|302 197 [DW4/350 | ECrss o0 |, 1081 EL3E 070 VOEE A XFY12 056 | AFI02 L16|BvZ13 033 | 0C23 o049 | INCLUDE
5Z3 888 | gES5 117 | 7v7 1.78| 20L1 129 303 117 L17| ECL86 047 nono’ 100l pra1l  oss| UF4l 882 | XH15 036 | AF106 684 BYZI5 226 | OC2¢ 049
S4C S |erL  ese|7va  0s0) 0PI L) 305 107 | DYST/6 041l EF22 1o | HVRZ LOO|TLEL M| UG 041 | XMIS 0361 ATI6 e Co2E a3s] oczs am| VAT
D o |orsc ese|7ze  0a0[20P3 03| so7 117 | DVBR2 a47iErao s [ HYR2A LTI BEIA SR R AT XA MO ATNM O o2¢| 0C22 077! NOTHING
6/30L2 9.80 | gF12 058 |8D8 080 20P4  LI7| 956 . 0.0 | ESOCC 287| EF4l 0 KT8  293|PL83 030 | UFss X65  148| AF117 025|FSYLIA 029 | OC23 81
6ABG 146 |gF13 090 [9BW6 088 20P5 150 1821 .17 | EBOF  220| EFa2 080 KT41 117{PL84 036| UFSS 047 [ Xe6 146 AF121 039 |FSv4ia 029 | OC36  e3s| EXTRA
BAC7 008 |gri4 088{9D7  0.70| 25A6G 0.70| 4033Xx 761 [-EB3F 10| EF73 176 KT4 117] PL302 088] UL4l 075 | X76M @85] AF124 033 |GD4  e.42 | OC38 058
6AG5 835 gF15  a76)10c2 076 25L6G 0. | 5702 120 | ESSCC 120 EFS0 030 KT 060 | PL504/500 | ULB4 040 | XSGI5 117| AFI25 022|Cp5 o036 | OC41 o84 T0
6AH6 880 | gri8 0.4 {10D] 082) 25Y5 080| 5763 176 | E92CC 0.70| EFR3 145 KT66 . 293 0.82| UM8O 080 |Z145 038] AFI126 023|Cps o3¢ | OC42 81 PAY
ohJs  wae | X Us|I0DET 88| 23¥SG af0| o7 Leo | ElSCC 8E2| Erss 040 | W0 BB piss @S| URIC 1e0|Zisz o3 |AFL 03 |ome o | SeE—ior
SAJ8 840 | 6F4 100 |10F)  0.68]2524G 050) 6060  Loo |EISOF 117 EFs6 ase [ KT8 578) PLXS 165 LRIC L4 075 |AFI8 088 |CDs 078 | OC4s o1s'
GAKS 847 |6rzs  LI7[10F3  147| 2525 73| 607 1eo | EIS2CC Yool EFmy o5 | KTBL z1e| FLIS 18 ) WS LTy 238 008
taky o |6re odefiory 7| 25266 a80| 7io3 e | E0F 58| EFo  oso | KTWEL 178\ OB 4S50 (Uly 035(Z720  050| MATCHED TRANSISTOR SETS
6AKS 645 | gF28  &78 | 10FI8 060| 28D7 2.00| 7475 117 |E1148 062 | EFe2 o060 KT LT6| CMBA 076| UY4I 056 |Z749 080 | LPI5(ACII3. ACI54, ACI57, AAL20), 68p per pack.
BALS 023 (gr3 079 10Ll4 A5 76| 9002 65 |[EASO  ad0; EFg3  eqn | KTWES LITG S 00 oh e | Ol 8483 | 1/OCKID and 27081, 55p.
6AMG 050 | 606G 0.0 10LDLI 82| 30CI 47| 9006 030 |EAT6 140| Eros 040 | MBIG2 100 TSI O\ Goo DR ZT A a2/ 004, 55p,
6AMEA &7 | 6GHSA 088 | 10PL1Z 045(30CI15 @80 A1834 1.17 | EABCS0 045| EF97  0.94 | ME1400 PYS0 07| U0 117 | and Diodes 1/0C82D and 2/0C82, 62p. Set of 3/0C83, 84p.
6ANS @82 | 6GK5 076 | 10P13 088 30C17 085 | A2134 300 | EACOI 085| EFge 085 LA L1 VBl 40| U12/14 117 IN1124A088| | watt Zenners, 24v.. 27v.. Sv.. 3.6v.. 4.3v., 47v.. 5.lv..
6AQS  53.| 6GU7 088 |10Pi4 234 30CI3 85| A3D42 600 | EAF42 088| EF183 040 [ MHLD6 109 FYE) 040] UI6  117] IN4744A 0.18 | 13v., 15v., 16v.. 18v., 20v.. 24v., 30v.. 23p each.
6AQ8 047 | 6HEGT 0.29|10P18 049 | 30F5  0.75| AC2PEN 1.17 | EAFS01 0.80( EF1s4 o040 | MKT4 LI17[0 s
6ARS 080 | g55GT 053 12A6  0.75| 30FLI 110 ACZPENDD | EBM  035| EFso4 1.75 | MU12/14 . ]
6ARE 117 | 6J6 035 12AC6 080 30F12 Li0 108 | EBS1 023 EHY0 o044 LIT| Al goods are unused and subject to the manufacturers’ guarantee. Business hours Mon.-Fri. 8.5.30
6AS7 117 [ 6J7G 035 | 124D6 0.90 | 30FLI2 1.06| AC6/PEN EBC41 088) EKeo 041 | N308 165 1 'Closed 1-2pm. g
§ BAT6 @53 | aJ7(M) 085 ( 12AE6 0.90 | 30FL13 0.64 060 | EBCBI 043| F132 060y N33 129 | ‘Terms of business. Cash or cheque with order. Despatch charges: — Orders below £10 in value, add
6AUS 040 | gyUSA 088 | 12AT6 .47 | 30FL14 AC/PEN(7) | EBC%0 053/ Ei34 100 | N37 0581 250 for post and packing. Orders over £10 post and packing free of charge. All orders cleared same day.
6AVE 053 | 6K7G 035 | 12AT7 04| 3011 o040 117 | EBC91 053] E135  3.00| P6! 060 | Any parcel insured against damage in transit for 5p extra per parcel. Conditions of sale available cn
GAWSA 0.9 | 6K8G 053 12AUS @33 | 30L15 82| AC,/TH11.00 | EBFBO 040 EL37 300 | PABC80 045 request. Many others in stock 100 numerous to list. Please enclose S.A.E. for reply to any enquiries.
6AX4 088 | g 2.34 | 12AU7 639 | 30L17 0.7 | Ar60 117 | EBF83 050 EL41 060 | PC86 0.7
e

ITAM 805 BTRACK)

MASTER RECORDER
f

Fully modular elec
tronics using plug-
n PCB's through
out Separate sync
and replay amps
give identical
Tevels. Switchable
VU's with slow
decay. Individual
oscillator for each
channel Dolby A
switching facility
Comprehensive
facilities include
sync on all chan-
nels, servo con-
trolled capstan
modularelectron
ics, variable speed
loptional), relay
solenoid operation
Compact presenta-
tion for easy porta
bility

£1 790 ‘;‘ VAT Full console optional extra -
Compatible 8-output Mixer available

£1260 + vAT

Industrial Tape Applications'l]rl;

THESE
DUCTS AND SUBJECT TO 8% VAT

OTARI DP-4050
CASSET

TE COPEE

I ' g

o

e 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

#

INDUSTRIAL PRO-

2%y

ITEMS ARE

5 Pratt Street, London NW1 OAE
Telephone: 01-485 6162. Telex: 21879

WW — 132 FOR FURTHER DETAILS
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g SN74H51 036 0.35 0.33 - .
NEW PRODUCTS HIGH-SPEED Some S o B HIGH- BRIGHTNESS L.E.D.s
TTL SN74H53  0.36 0.35 0.33 .200' dia. 125" dia.
PROTO BOARDS 1 25 100+ §N74u54 0.36 g.;s g.g;
5 SN74HOO 0.34 033 0.30 N74HS5  0.36 0.35 O.
Build & test circuits as fast as you think| SN74HOT 038 033 030 SN74HB0 036 035 033 - g
ETGTas SN74H04 0.38 0.37 034 SN74H61  0.36 0.35 0.33
PBIO0 10 IC cap breadboard ki. 4.5x 6.0 x t 3" d SN74HOS 0.37 0.36 0.33 SN74H62  0.36 035 0.33 E05053 = RED £D 209 = RED
PBIO1 1D 14-DIP cap. 5-way post. 940 solderless oo o SN74HO8 0.40 0.39 0.37 SN74H71  0.80 0.78 0.75 EDS0S3Y = YELLOW ED 209Y = YELLOW
te ponts. 5.8 x 4.5 : SN74H1D 0.36 0.35 0.33 SN74H72  0.74 0.73 0.70 ED5053G ~ GREEN ED 209 G = GREEN
PB102 12 14-DIP cap. like PB1D1 with 1.240 tie SN74H11 0.36 0.35 0.33 SN74H73 0.0 0.88 0.85 ED50530 - ORANGE 0C.1 = CLIP FOR ED5053
ponts, 70 x 4.5% £34.90 SN74H20 036 0.35 0.33 SN74H74  0.87 0.85 0.81
PB103 24 14-DIP cap. 4 S-way posts. 2.250 ne £52.35 gN'MH%; 036 035 033 SN74HT76 0.90 0.88 08§
ponms. 6.0 290" . N74H 036 035 033 SN74H10t 0.80 0.78 0.75
PB104 32 14.DIP cap. 3.060 soiderless tie points SN74H30 0.36 0.35 0.33 SN74H102 0.80 0.78 0.7S STAN DA R D
80x9.76" £69.80 ZNNHAO 036 035 0.33 SN74H103  1.10 1.08 1.05
N74H50 0.36 0.35 0.33 SN74H106  0.95 0.93 0.90
LOGIC MONITOR  pROTO.CLIP ; MICROSYSTEMS
Simuitaneously displays For power on/hands o X
O i oot signal tracing Bring 1 LOW-POWER WIRELESS WORLD 1up 25.up 100-up
states of DTL, TTL. HTL or leads up from PC board TTL COM2502 £6.60 £5.30 £4.62
CMOS DIP ICs Pocketsize  surface for fast trouble ) 25 100+ TELETEXT COM2502P £4 65 £3.95 €350
M P, SRR £3.25 SN74L00 034 0.33 030 COM2017 £7.05 £6 00 £5.00,
(elg = Kot b SN74L02 034 0.33 0.30 A S o -
PC16  16pn  £3.40 SNJalos 033 037 03a DECUDER COr*2017P £4.75 £4.15 £3.75
Sn74L04 039 037 034 COM2502H £12.80 £11.26 £10.30
SOCKETS & BUS STRIPS ‘sN74L10  0.34 0.33 0.30 1024-bit Static COM2017H £1 2.80 7:1 125 510.30
Plugin, wir. test. madity or expand without patch SN74L20 ?gg ?g; ?gg N-Channel Ram COM2601 £16.40 £14.25 £13 18
cords ot soider. Snap together 1o form breadboard SN74L42 034 033 03 COMB016 £6.70 £6.15 £5.6
needed o) by WD WER Type 2602 B KR2376-ST £11.50 £9.20 £8.19
e BN D5ecloiion Blieioas P Price SNI4LI3 089 087 080 (1000 ns) KR3600-ST £12.00 £10.20 £9.25
— = Q1598 -3 -Hole ) i i . : ; ;
‘]E = | r3bdad 65" 62" 118 “Eg_gu 335333 :.% :_5;? :.:g 16-pin Mouided Dip NMX5010 £6.70 £6.15 £5.5%
== Q1698 Bus 6.5 6.2 20 .20 2 VIh 1o h
== s SN74L95 1.62 1.58 1. £2.75 eac
= — ‘ Socket 53" 50" 94 5:(7):
= Q14/8Bus 53" 50" 16 !
=Ml o2 L. se 705 WAVEFORM GENERATOR KITS INTERFACE
i QU3BBBus 417 38 12 £1.75 y MODULES
i art8s Here's a highly versatie instrument at instr Amp... Bipol " £18.98
B l‘ Socker 24" 217 36 (68 a fracuon of the cost of conventional g:g:?A |:::: A:ﬁ BIL‘::,’,:‘:; £31.90
“ ; ’ ari2s . a0 XR-205K  umit. Kit includes two XR205 IC's, V1020 Instr Amp. FET Inpu £22.00)
jrin i) Socket 18 157 24 : €12.30  data & applications. PC board (etched Y1029 et Amp. FE Input €31.90
q 10 QTBS Socker 14 11 6 £2.85 & drillud. ready for assembly}) and CY1021A  'nsw Amp.. FET input £38.50
Qr7s Socker 13" 1 14 £2.65 detailed instructions v2137 DAC. 10 Bit. Low Drift £30.80
Cv2218  DAC. 12 B, 2 Qluad Multiplying ésg_go‘
Cv2237 DAC. 12 Bit. Low Dnift 46.20
3 TJTL £¥2735 DAC. 4 Digit BCD. Low Cost £57.75
7400 Series " The Function Generator Kit features sine, triangle £vy3035 ACD, 8 Bit. Secr. Counting. Low Cost £57.75
e, and square wave. THD 0 5% typ.. AM/FM CY3635 ADC. 3 Digit BCD. Sect. Count. Low Cost £77.55
| 25 100+ §N7494 0.48 g.us u.gg - ] capability
. 014 013 012 N7495  0.60 0.56 0. R-2206KA FUNCTION GENERATOR KIT
SNTA)Y 014 013 012  SN/496 070 067 0.60 73 L3 L] L
SN7402 014 013 0.12 SN7497 070 0.69 068 Includes monolthic function generator IC. PC C-MOS Types
SN7403 014 0.3 0.12 SN74100 1.35 1.30 1.25 board, and assembly nstruction manual
SN7403 ©0.15 0.14 0.3 SN74104 0.31 0.29 0.26 | XR.2206KB FUNCTION GENERATOR KiT 1 25 10G+ 4030AE 0.46 0.37 0.31
$N7405 0.15 014 0.13 SN74105 0.31 029 0.26 FunETOn !-'_W £16.00 4000AE 0.17 0.i4 6.12 4033AE 1.14 0.92 0.76
SN7406 0.30 028 028 SN74107 031 029 026 | [gineedion Same as XR-2206KA above and includes 4001AE 0.17 0.14 0.12 4035AE 0.97 0.78 0.64
SN7407 0.30 0.29 0.28 SN74109 1.00 0.87 0.95 T (o (e G 2002aF 017 0.14 012 4040AE 0.88 0.71 0.58
SN7408 0.5 0.3 0.12 SN74110 0.55 050 0.45 aoonE 003 Tas V33 20a1af 0.69 056 0.46
SN7408 0.15 0.3 0.12 SN74111 0.81 0.80 0.76 ! . . oA e R dl
SN7410 0.4 043 0.12 SN74114 1.00 0.97 0.95 PICO-PAC 4006AE 0.97 0.78 0.54 K s b
SN7419 023 022 o1 SN74115 1.00 0.97 0.95 - . Volts mA 4007AE 0.17 0.14 0.12 4043AE 0.83 0.67 0.55
SN7412 019 018 0.7 SN74118 1,06 0.95 0.90 . THE SMALLEST 5 :?g 4008AE 0.79 0.64 0.53 4044AE 0.77 0.62 0.51
SN7413  0.30 0.29 0.28 SN74121 031 0.29 0.25 . REGULATED 8 o 4009AE 0.46 0.37 0.31 4047AE 0.74 0.60 0.50
SN7414 0.71 0.70 0.69 SN74122 044 041 037 ’DC POWER 10 10! 0.46 037 0.3 4048AF 0.46 0.37 0.31
SN7435 030 028 0.27 SN74123 0.62 0.58 0.50 AC/DC 12 90 4010AE 0.46 0.37 0.31 d - .
SN7416 2 ©0.28 027 026 SN74125 0.70 0.65 0.60 SUPPLY EVER! 15 70 4011AE 0.17 0.14 0.12 4049AE 0.46 0.37 0.31
SN7417 028 027 0.26 SN74126 0.75 0.70 0.65 Only 1 70" x 1.00" 18 50 4012AE 0.17 0.14 0.12 4050AE 0.46 0.37 0.31
SN7a20 0.4 013 0.2 SN74128 1.40 1.35 1.30 S . 0.85", output pre- 20 35 4013AE 0.46 0.37 0.31 4051AE 0.77 0.62 0.51
Sn7421 095 094 0.93 SN74132 210 205 2.00 - set + 5%, 9 models 22 fg 4014AE .83 0.67 0.55 4052AE 0.77 0.62 0.51
T e 035 22 Snraiso 280 2as 240 €15.00 sach 2 4015AE G.83 067 0.55 4053AE 0.77 0.62 0.51
TR R R 1010A S48 037 031 4055AE 108 b7 073
SN7426  O- . : : : : 4017AE 0. E .55 d . b
SN7427 0.26 g-ZS 3-’§ g“””; 2.95 2.90 g-ag PREMIUM QUALITY 4018AE 0.83 0.67 0.55 4060AE 0.92 0.74 0.61
sn7428 0.39 038 0.3 N74148 230 2.26 2.2 20194 046 0.37 0.31 4066AE 0.58 0.47 0.39
SNIa30 O0F 034 023 SNrarey e bas osf COMPONENTS 4020AE .92 0.74 0.61 4069AE 0.18 0.15 0.12
SN7433 0.36 0.35 0.34 SN74152 1.86 1.50 1.45 We've been buying and selling 4021AE 0.83 0.67 0.55 4071AE 0.18 0.15 0.12
5 0.27 026 022 SN74153 0.68 0.62 0.55 5 022AF © 0.64 0.53 4076AE 1.27 1.02 0.85
7837 top quality components for 4 Al .79 0. &
Sn7438  0.27. 0.26 022 SN74154 1,55 150 1.45 5 e A 4023AF 0.17 0.1 0.12 A40B1AE 0.18 0.15 0.12
SN7439 110 1.08 1.06 SN74155 0.68 0.62 0.55 nearly ten years. We handle only AE O 052 043 4510AE 1.27 1.02 0.85
SN7440 018 013 0.2 SM74156 0.68 0.62 0.55 original parts, from the world’s 4024AE 0.64 0. 4 S16AE 1.27 1.02 0.85
SN7441 0.70 069 0.66 SN74157 0.90 0.85 0.80 leading manufacturers and our 4025AE 0.17 0.14 0.12 4516AE 1. E g
SnN7442 0.63 060 0.53 SN74158 1.0 1.45 1.40 customers include some of the 4026AF 1.42 1.14 0.94 451BAE 1.82 1.46 1.21
5N7443 1.00 0.99 090 5N74160 095 080 0.80 | o and q 4027AE 0.46 0.37 0.31 4520AE 1.82 1.46 1.21
SN7444 1.08 1.07 1.05 SN74161 0.95 0.90 0.80 pgestisncimos 2028AF 0.74 0.59 0.39 4901AE 0.35 0.32 0.30
SN7445 0.85 0.83 0.70 SN74162 0.95 0.90 0.80 q Y P o b 4 4911AE 0.35 0.32 0.30
SN7446 1.03 1.00 085 SN74163 ©0.95 0.90 0.80 Now you can take advantage of 4029AE 0.94 0.76 0.63 - - -
SN7447 103 1.00 085 SN74164 1.60 1.55 1.50
0.14 0.3 0.2 741 1. . .
SNT4S0 O 013 o3 SN7ii70 240 230 220 ADTECH REGUL?TED POWER
0.14 0.13 0.2 N74173  1.65 1. d utput
NS 014 013 012  SN74174 145 110 1.00 . —] SUPPLIES vdc  Amps Prices
SN7455 0.40 0.39 0.38 SN74175 0.97 0.90 0.80
SN7460 ©0.14 0.3 0.2 SN74176  1.10 1.056 1.00 RED BARO : 0 28V /0.8 g0 3.0 >
SN7462 0.45 0.44 0.42 SN74177 130 1.05 1.00 APS5.3 5 30
SN7464 0.45 0.44 0.2 SN74180 1.10 1.05 190 N ‘:’_\M APS12-1.6 13 16
SN7465 045 044 042 SN74181 350 3.45 3.35 RElE i 18 =B
SN7470 ©0.30 027 0.25 SN74182  1.10 1.05 1.00 Al » 52 18
SN74771 ©0.60 0.58 0.58 SN74184 160 1.55 150 Solal' APS 24-1 5 08
SN7472 025 0.24 g.u SN74185 2.30 2.25 i.zo APS 28.0.8 -
030 0.27 0.26 SN74)88 4.90 4.85 4.80 G - o p
Wl om0k auhte 1% 1% ii |Powered XL Vil
SN7475 0.40 039 0.38 SN74191 170 1.65 1.60 watch 2224 12 a
SN7476 0.31 0.29 0.26 SN74192  1.25 1.05 1.00 APS1 e 15 3 £35
5N7478 0.65 0.63 0.6% SN74193  1.25 1.05 1.00 ﬁpsu'z 2 22 22
SN7480 043 0.41 0.36 SN74194 110 105 100 |\ ek AR agis 58 5
SN7481 1.00 095 0.90 SN vangg 0.90 0.5 g.:g | H
Sn7482 0.75 0.70 0.62 SN74) 105 1.00 O. X 0 g 1o 10 5
sz;:aa 0.81 0.80 0.68 SN7:197 105 100 095 |1 00-YEAR AL 3 i)
0.90 0.86 0.85 SN74198  2.06 2.00 1.70 ) B
2:333‘; 135 735 Voo swraiss s0s 200 170  CALENDAR: ﬁSS}%:Z; :% g £54
SN7486 0.31 0.28 0.25 SN74200  6.00 5.95 5.80, ARRITE 22 2
SN7489 3.50 3.20 3.00 SN74221  1.80 1.75 1.70 APao8.a 58 5
SN7490 045 042 0.35 SN7425)  1.80 1.7 1.70 o the sum (10 10 15 o0 581 o) o fromm ‘ i
SN7491 1.00 095 0.90 SN74278 3.00 280 280 Solar cells draw power from the sun (10 10 15 minutes per day o 26 0 p =i
SN7492 045 042 0.35 SN74279  1.20 1.15 1.10 ambient light {slightly longer) to keep batteries fully charged Batteries APS5.25 3 25
SN7493 0.45 0.42 035 SN74293 1.00 0.95 0.90 operate up t0 10 years. LSI circuitry is orogrammed 1o provide a AP38.23 6 22
SN74298  2.60 2.66 2.50 catendar to the year 2100, automatically adjusting for 30 and 31 day 22, ne 22
o months. even leap years. Automatic brightness control adjusts LED far ﬁgg} ‘25 } & 18 15 260
. . Q 8 perfect viewing even in cutdoors Shows minutes and hours, Counts out : P
LS and S Se res TTL also secondswoc slhows the date Easily adjusts to reset hour or date without APS20-11 %g :(1)
H atfecung calendar. Shock and water resistant Accurate to § seconds per APS24-10 b S
available ronth Pace: £298.50 each. APS28-9

All goods new, to full manufacturer’'s spec.
Visitors welcome, by appointment. Colleges,
welcomed

No substandard parts sold
Govt. and Account orders

TERMS: Non-Account Customers, Cash with Order. Standard P&P
50p. Please add VAT to overall total.
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TRANSFORMERS

30 VOLTS
PRIMARY 200/240Y

CASED TRANSFORMERS

Housed in smarl resin costed stesi cases with 3 core
power cabie and oullel sockel. lusad primary winding.
Isolation types are fitted with 3-pin ouliel sockels and
are avatlabie with 110 voll or 230 vott owtpul [Pleass
slale]. Awto fypes are fifted with 2pin flat style
sockets up to 500 VA. 3-pin seckets from 750 to 3000
VA See Auto and Isoiation sechions for prices. Plugs
extra.

BRIDGE RECTIFIERS

SECONDARY 12. 15, 20, 24. 30 DNEAMP FOURAMP

i:t. Price S50PIV 100P.LV.
o. £ 100P1V. 200 PV,
I 400P1V.

1
o2 " 200P1V. 028 V. 065 2"
BOOPLV. 030 600PIV. 0.75 SIZE: 60mm Wide X 43mm High

Zg g a x 40mm Oeep. -
SAFETY ISOLATING Movemenl i
Prim. 120/240V. Sec. 1207240V Centre Tap with screen 2 9SPECIAL OI-'FERIz

%0
I [ 2
';; T 7 2 KVA ISOLATORS

89 ; Fully impregnated & scresned

580
2 primery windings 110V egch ¢
2 secondary windings 115V each }

2" AND 4"
PANEL METERS
4”
SIZE: 116mm Wide x 82m High

X 43mm Daep.
Movemant LA

NEW!

Pnce
028
0.26

Price
0.55
0.58

0-50 micro &
0-100 micre A.
0-500 Micro A
Bt mh

b5 ma
0-10mA

0-590 mA
0-100 mA
0-500 mA

0-1 AMP

0-2 AMP

0-25 volt
0-50 voi
0-300 Voit

0-50 micro A
0-160 micro A
0-500 micre A
01 mA

PRICE
Opes

BIRmE

375
470
535

50 VOLTS A
PRIMARY 200/240¥ (2 matching transtarmers)

SECONDARY 19, 23. 33. 40. 50¥ £29.50 plus carr. & VAT
Rel. ) >
ANPS y Price. Prce  SIX AMP i
05 ;g 035  50PLV. 0.65
: V. 040 100PLV. 0.70
200P.LV. 046 200PJV. 0.80

AP s — 0w

POWER UNIT

TYPE
CC12-05
British
Made

5.30
6.10
797
1293
1375
17.18

Ty Meler
VU Meler

= ]
8BBesudaes 3=

9250 YU Moter

3000
MINIATU
Primary 240V with Screen
“ s MILLAMPS
Sec. | Sec. 7
200

VU Meters are complele wilh delectors. Modern wide view. Price 2 £3.20
Post 10p. Price 4 £4.00 Post 10. Lamps 60p per sel. Phus 8% VAT

Sec. 2
C1000 MULTI-METER

Compacl  Genera) Purpose  Memi Mulimeter
inpul Rasistance 1000 abms per volt
Rarges AC Volts 015 50 250 1000 Valls
OCvolts 010 50 250 1008 Voils
DC Current (-1 mA  0-100 mA
Resistance  D-150K ohms
Size 60 X 24 x 90 mm
Comgplete with Batlaries. Tast Prods. lastruclions

500 500
1000 1000
100 =

500
1000

200

SAVES BATTERIES i
SAVES MONEY v
Housed in smarl steel case. finished in hard
opaxy costing. Screeasd lor stety.

150
500

Oatput switched 3. 4.5.6. 7.5. 9 and 12 Volis at
500 mA 0.C. Operales from 240 ¥ mains. suitabie
for Radies. Yepe Rocorders. Record Players sir.
Size 15 x 5.0 x 4.0 cm. Price £4.15. Post
35p. Pius 8% VAT.

Special price £3.356 Post 30p Plus 8% VAT

300
Mo Screen
E Ya-WATT CARBON FILM RESISTORS
also available % watt at 70" CE 12 range 100 —1M( 5% 1ol above
470K 10% tol. at 95p per 100. Plus 25% VAT

c 12.87
01520
61527
01527

12 and 24 VOLTS PRIMARY 200-240 Vorts

1000
500

61527 1000

MINIATURE NEONS

6mm dia.. 12mm length leads lengtit approx. 20mm. Recommended
ballast resistor 150K ohms for 240, Volt opetation Price: Packet of
<10 for 80p. Postage 15p. Piys 8% VAT

PLEASE ADD 8% VAT ON ALL
TRANSFORMERS

Send 25p for Catalogue

-A--Sl P LTD.

SIMMONDS ROAD, WINCHEAP,
Tel: (0227) 52436

AUTO TRANSFORMERS

PRICE
PRICE Plugs
Cased 2 & 3 pin
£

VA
(Watts)

Ret

20y (>

Tapped at 115, 220, 240 voits
20 113 4.3%
Tapped 8t 116, 200. 220. 240 Vous

150 6.99
200

o
@

500

r@DOON

DEPT. WWI,
CANTERBURY, KENT.

BEERE RS manr ~2Ff
EBEFSaxonmwn -5 f
Qoo =—000
Prp BN @uN

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

Hanover
makes Markets
afreshevery year
28 April-6 May 1976
Hanover Fair

* 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
Cables RAHNO Tring
Telex 82362

A/B Batelcom Tring

WW—043 FOR FURTHER DETAILS

® Day visit by jet fiight 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 toursinclusive of
scheduled flights

First and tourist class accommo-
dation in central Hanover from
£68 fortwo days (one night),
Price includes entrance ticket;

wwWw_americanradiohistorv com

® Goodclean private accommo-
dation in centralHanover for two
days by scheduied flight from £67.
Also sieeping carberths available
at the fairground itself for two
days by air from £89.

OFFICIAL UK AGENTS

FOR VISITORS

Telephone No:01-499 8636

(ask forlan Stewart forimmediate
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 atarm. snocze and automatc
intensity comrol, tugh 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. toudspeaker. mans
plug and lead. perspex panel. and full instructions With 0.5 JUMBO FNDS0O Displays £27.31

SEND LARGE SAE 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 50Hz CRYSTAL

TIMEBASE KIT FOR CLOCKS INCL ADVANCED KIT ABOVE £6.28

C€MOS ICS €D4031 1.82  CDA0B2 7.33  CD4518 1.03  DISPLAY INT.

RCA MOT. ONLY  CD4032 0.88 CD4063 0.90 CD4520 1.03  SN75491  0.81

CD4000  0.17  (D4033 114 CD4066  0.58 CDAS527 130 SN75492  1.02

CD4001 0.17  CD4034 1.56  CD4067 2,95 C€D4532 116 7447 1.05

€04002 0.17 CD4035  0.97 (CD4068 0.18 CD4555  0.74 7448 0.85 .

CD4006  0.87 CD4036  1.82 CDAOSS  0.18 CDASS6  0.74 nes| ned b

CD4007 0.17 CD4037 0.78 CD4070  0.18 MC14508 2.37  FLAT CABLE ’

€04008 0.79 CD4038 0838 C04071 0.18 MC14528 0.86 20WAYIM 1.00

CD4009 046 CD4039 2,88 CD4072 0.18 MC14534 6.04 10Mfor 8.50

CD4010 0.46 CD4040  0.83 CDA073  0.98 MC14553 4.07 10WAYIM 0.60

CD4011 0.17  (D4041 069 CD4075 018 MC14566 1.21 1OMFOR 4.80

CD4012 0.17 CDA042 0.83 CD4076 1.27 MCM14552 8.05

CD4013 046 CD4043 0.83  CD4ap77 0.18 1C SOCKET PINS

CD4014 0.83 CD4044 0.77 CD4078 0.18 ¢\ 0cK CHIPS 100 0.50 " Ry

CD4C15 0.83  CD404S 115 CDA081 018 CLore  se0 1000 4.00

CD4016  0.46 CDA046 1.0 CD40B2 018 WLAMSES G 3000 10.60 pnACTICAl WIRELESS

CD4017  0.83 CD404) 074 CDAOBS 059 Y30 ygg ﬂtul‘e v

CD4018 0.83  CD4048 046 (CD4086 089 21200 are LS SOCKETS

€D4019 0.48 CD4049 0.48  CD4089 127 A . PINS +8UP- X

SOLE U.K. DISTRIBUTORS - HENRY'S

€04021 0.83 CD405} 0.77  CD4094 1.63  cmOS BOOKS 24 PIN 0.30 M\™

CDa022 0.79 CD4052 0.77 CDA09S 0.86 No VAT or P&P 28 PIN 0.30 "

Cg4g§3 2;7 CDA40s3 0.77  (CD4096 0.86 RCA1975  2.67 40 PIN 0.30

€Da024 .84 CD4054 0.95 < .50

D 8% (haood 935 CDads%  Ghe MOMOS 277 yeapcases Build the Texan starec amplifier, than you can be doubly proud ! For a start,

ggagge a.:g coaoss; 22).0:! o510 142 ;gm% §-;: vou'll own a superb home entertalnment

4027 X €0405 .35 1 1. PLAYS I .

Tl o8 TP 2 SN B a6 580 781412k 400 :nllt. And have had all the pleasure of % Can he-baift Stage by stage

C04029 0.94 CD4060 082 (D4516 258 DL7O4E 085 olng it yourself, with the Henry's kit, Ask for leaffet 20.

€D4030 0.48 CD4061  16.43 CD4516 1.12  FNDS0O 1.50 ip. ) # Evarytning necessary
Look at the Texan specification suppiied_Foll alter sales seqvice
Incorporating fully integrated sterec preamp and guarantees.

ADD VAT m 8% (Higher rate does not apply to eny of above) 16p P&P on orders under £3 — Despatch and power amp, with81C's 10 transistors

ia by 1st Class post Price list and data sent FREE with an order. or on requast (an SAE help) Ofticlal 6rectifiers and rener diodes. Plus stabllisad, KIT P'“GE

orders walcorv;)ed (written or phoned) — Univs  Polys. Govt. Cos. utc Export orders. No VAT, Add 35p lpéolerc.elleddlzlrcnmyr,naall:sslﬂb o'cb'; Gan’rcla“ners Builtand tested

£ 1 (Over: tor Aimai w-ft w-line s hhansformer;

e § L | PuF faclilties and controls. Shm design, chassis £35 un £46.00 inc. VAT

144" x6” 12" overall, 20 watts per channel . +£1.00p&p.

RMS {essthan 0.1% distortion at 1 kHz. nc. VAY + £1 pBp

SI NTEL 53C ASTON STREET, OXFORD
TEL. 0865 43203

R Build the matchirg Texan stareo tuner | Features
KIT P IGE advanced valicaptuning. Phase ieck loop decodar

Piofessionally designed ciscuir Evervthing you needis
n tn the kit. From the glass fibre pcb 1o the cabinetitself.

Excellentspec: 2.5 uV aenal sensitivity. 500 mV output
INCAVAT A, (adjustable}. Tumngrang2 87-102 MHz. Mains
60p pBp. poweted. cma—

T Buiitand tested £30.95 inc. VAT +50p pErp

HART ELECTRONICS D SPO

S
. q o H . w electronic excitement
Audio Kit Specialists since 1961 o0 e S (e

Anup-to-the-minute game. Plugs
into yourown TV aetial sacket
Switchon. Andyou're away !
Choose youryame - foothall, tennis
orhole-in-the-wall Absalutely
safe. For you. Youtr childien. And
your TV. Mains powzared
List Price £42.50

inc. VAT +

HENRY’S PRICE-ONLY £29.50 5o, 6. , j
WHATEVER YOU DO, DON'T FORGET ;

vourtatesT HENRY'S GATALOGUE

Forthis new edition. we have made

STEREO BAILEY 30 WATT TUNER AMP.

This complete tuner/amp unit 1s of the very highest quality and is the amalgam ot our hundieds of Changes and adattions.
Compact FM Tuner. Bailey 30watt power amps and the Bailey/Burrows/Quilter pre | 1t has over 200 pages. containing
amp. The wooden sleeve is available in either teak or sapele tinish to blend with existing ) virtuaily everything for amateurs and
equipment or furnishings i professionals. And you'll have na
bother at all finding @verything you

The combination of our excellently designed printed circuits and the high quality want, because there's a complete
components used makes this unit unequalled on the kit market and approached in a|pv|ébel\callndexa> well as a section
quality of performance and durability by few made up tuner amps be index. Together. they put you 1ight on

tullluetailslarebploUgiieelists coutse tor the -lems you need. From
| Sinclair projects to =ducational kits
Oscilioscopes to panel meters. Couls to
capacitors. Transistors to valves.
Loudspeakers to microphores - alt at
compettive prices. Over 200
pages of vital statistics - just “or
FURTHER INFORMATION ON ALL KITS FREE if you send us a 9 in. X 4 in. you' So serd now teryout copy.

S.AE FREE to Educa
REPRINTS Posi free. no VAT ordered on off

STUARY TAPE CIRCUITS. Our printed circuits and components offer the easy way to
convert any suitable quality deck 1n10 a very high quality Stereo Tape unit. input and
output levels suit Balley pre amp Total cost varies but around £35 is all you need. We
can offer tape heads as well if you want new ones

All avove kits have fibreglass PCB's. Prices exclude VAT but P&P is included

Bailey 30W 18p.

STUART TAPE RECORDER. All 3 anticles under one cover 30p.

BAILEY /BURROWS /QUILTER Preamp circuits, 1ayouts and assembly notes 15p.
Alf prces exClude VAT

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, HOTTINGHAM. 0602-40403
Penylan Ml“’ OsweStry9 SalOp ‘All-mail-to Henry's Radio. 303 Edgware Road, London W2

Personal callers are always welcome. but piease note we are closed all day Saturday

WW—090 FOR FURTHER DETAILS
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* Filter Design
NOW APPLICATIONS * Decoupling and Coupling
* Precision Timing Circuits
CAPACITORS OF * Tuned Circuits ¢
ARE EASIER C-METERS * C-R Networks
TO h‘I/"EﬁiURE * Fault-Finding. Quality Control
RESISTORS * Less than a second to measure a capacitor
* Six ranges 1pF to 10uF
* Accuracy 2%
* Robust construction. Long battery life
N L .
OPTIONAL: MAINS/BATTERY + £5.00
m m SUPPLIERS TO: Ministry of Defence, G.P.O., B.B.C., Government Dapts.
. and Electronic Laboratories world-wide
£P3F;;%Eo Electronic Services & Products Ltd.
+ VAT ESP Braunston, Daventry, Northants NN11 7HH
Ex-Stock Telephone: Rugby 890672
WW — 129 FOR FURTHER DETAILS
TTLs by TEXAS [ c-lMé)S LOGIC OP. AMPS ~ TRANSISTORS
7400 13p 7483  80p .Cs NEW . AC125 16p | %8U105 140p N3702 11 PUJT
7401 Mp | 7484 s5p | | Qw PRIGES 00 B oy T GO Je | ACIZS 12p | 'BUIOS 250p | Manazos 1an| wNE027 4gp
0270130 7485 120p 3130 COSMOS/Bi-Polar MosFer B pin DIL 100 AC127  12p | #MJE340 45p | #2N3704 11p
7403 16p 7486 30p CD“OgOAE 19 D e taemoi 05 | ACI28 1B | MJ7955 70p | xn3705 115| DIODES
7204 ::" 7489 270p C080) ’AE 129 5367 FETOp Amp 1099 2750 ACI41 1Bp | MJE295599p | %2N3706 10p | siGNALs
7405 P 7490 40p CD4002A 19p 709 Ext Comp 8/14pinDIL  30p AC142 18p MJE305565p #2N3707 11p 0Ad7 75
7406  38p 7491 75p CD4007AE  19p 741 imt Comp 8/14pinDIL  22p AC176  11p | #MPSAO6 30p | *2N3708 9p 0A70 9
7407 36p 7492 45p CD4009AE  67p 747 Dual 741 14 pin DIL 70p AC187  13p | «MPSA12 50p | %2N3709 9p 0AB1 8p
7408 16p 7493 40p 1 748 Ext.Com - 16, AC188 12p *MPSA56 32p |  2N3773 220p
7409  20p 7494 75p CD4011AE 19p P 8/14 pin DIL P AD149  43p #MPSUOG 62 0ABS 10p
7410 130 7495  o5p CD4012AE 19p 1776 Programmable Op. Amp  TO-5 140p ADT61 36p | ampotiog o2P .5:3383 ?gP 0A90 7p
7411 22p 7496 78p CD4013AE 55p e Ic AD162 36p | OC28 65:: ON3904 20: 8/-\3; ;v
7412 23p 74100 108p CD40T6AE  50p LS. AF114  18p 0C35  55p | %2N3905 18p 02200 4
7413 32p 74107 30p CDA017AE 120p | *CA3028A  Diff Cascade Amp 705 90p AF115  18p 0C36  60p | %2N3906 20p 0A202 100
7414 60 74121 30p +CA3046 5 Transistor Array 14 pin DIL 50p AF116 18 P
P CD4018AE 175 1 P | #0C41/2 15p | «2N4058 15p
7416 33 74122 48, P *CA3048 Quad. Low Noise Amp 16 pin DIL  200p IN914 ap
P (4 CD4020AE 250p | *CA3089€ FM IF System 16 pin DIL  200p AF117  18p | #0C45  15p | w2N4059 10p IN9TE  9p
7417 - 30p 74123 68p CD4022AE 170 *CA3090Q FM Stereo Multi. Dec 16 pin DIL  160p AF139  33p | #OC71  20p | #2N4060 13p INA148 4,
7420 14p 74141 65p P ICLBO38CC  VCO Fun. Gen 14 pin DIL  275p AF239  38p | #TIP29A 40p | %2N4123 18p B
7422 18p 74145 70p CD4023AE 19p *M380 2W Audio Amp 14 pin DIL 90p BC107 9p *TIP30A 48p *2N4124 18p RECTIFIER
T3 Son | a3 | Chscsaze | LMD RemTOTn. ol e | ecos s | TRA sah | DNGE 330 ) evico”asp
7425  30p ] 74151 72p CD4025AE 19p D rem AL Sl 8C109 10p TIP32A 58p | «2N4126 18p| *8Y126 12p
7427 37p 74153 85p CDA026AE 196p | meciory Z 2 P | BCI09C 12p | TIP33A 90p | «2N4289 20p | *BY127 12p
7430 14p 74154 150p CDA027AE  75p | #MC1314 SQ Quad. Dec 14pinoi 9s50ps | *BCY17  22p | TIP34A 115p 2N4347130p IN4001  5p
7432 25p 74155 76p TYIFAG MC1315 *BC147 7p TIP35A 225p 2N4348160p INAOO2Z  Sp
7437 ;2:: ;2:23 7gp CDa0TonE :759 MC1495 Multiplies 16 pnDIL 300p | *BC148  7p TIP36A 270p | #2N4401 27p INA0O4  6p
7440 99p P #MC1496L  Bal. Mod/Demod 14pnDIL 100p | #BC149C 8p TIPATA 65 *2N4403 27 IN4005  6p
7441  65p 74161 99p CDA030AE 55p *MFCA000B  1/4w Audio A?np Pcamn 70p *8C157 11p TIP42A 70: *2N5089 27: IN4OO7  7p
7442  60p 74162 99p CD4042AE 137p z‘;ﬁcgé)“o $:r9:;°mc Attenuatoc Pgﬂ - Zg; #8C158 10p TIP2955 70p *2N5401 50p ZENER
7443 130 | 74153 99 | (D4043AE 202p | wease Duai 555 1apnoi 100p | ¥C159 11p | 4ZTX108 10p | 40360 40p | 2GviR..
7444 120p 74164 120p CDA0AGAE 140p NES61 PLL with AM Demod 16pin DIl 325p | *BC169C 12p | #77X300 13p | 40361 38p *A00mW 8
7445 120p 74166 126p CD4047AE 1 NESE2 PLL with VCO 16 pin DIL  325p 8C177 18p | wZTX500 15p 40362 40p W 18"
7446 120p 74174 120p S4p NES65 PLL 14 pin DIL 200p 8C178 17p | %ZTX502 18p 40364 120p P
7447  75p 74175 85p CD4049AE  63p xggg? PLL Fun. Gen 8pin DIl 150p BC179 18p 2N697  13p 40409 s5p TUNNEL
7448 70p 74176 120p | CD4054AE 196p o e (40Dl 3998 | #BC182 10p | 2NG98 30p | 40410 s8p AEYT1  70p
7450 1Sp 74180 100p CD4055AE 196p SN72710  Diff. Comparator 14 pin DIL 50p *8C183  10p | 2N706 12p | 40411 225p
7451 16p 74181 298p CD4056AE 135 *SN72733 Video Amp 14pinDIL 120p | *BC184 11p 2N708 18p 40594  75p VARICAP
7453  16p 74182 82p CD406OAE 229p :gmgagr; Pwr Aud Amp with int HS 140p BCi87 30p 2N918 40p 40595 85p *88105 25p
454 16 N7 N Pwr Aud A th HS 140
Lot 15p s :Zzz CDAOBYAE 37p | «TBAGIIE  Auioame o 1apnDiL Jeen w13 ::)s 53353 fg:' NOISE
2470 27 74191 1 CD4071AE  27p #TBABOO 5W Audio Amp ai %0p | Lof%1a 14 31 1 FETs
P 44p +TBAB10 TW Audio Amp al 100p P 2N11371 18p | oo 4 28 *25)  110p
7472 25p 74192 120p CD4072AE  27p *TBAB20 2W Audio Amp ai s0p | *BC337 20p | 2N1132 18p Shn
7473 30p 74193 120p CD40B1AE 19p XR2240 Prog Timer/Counter 16 pinDIL  370p 8C478  30p | 2N1304 21p | *MPFI02 30p | pponer
7474 30p 74194 108p CD40B2AE 27 *7N214 TRF Radio Receiver 1018 110p 8CY70 18p 2N1305 21p | *MPF103 30p
7475  45p 74195 75p CD4510AE 130" Basic data sheets on above at 10p each +5.4.£ BCY71 22p 2N1306 28p | *VPF104 30p | RECTIFIERS
7476  30p 74196 100p AE P E = ~—] 8D123 100p | 2N1307 28p *MPF‘OS 30p | «.254100v20p
7480  50p 74197 100p CDA511AE 200p OPTO-ELECTRONICS 80124 65p | 2N1308 28p | *2N3B19 22p | wiagoy” 2gp
7481  95p 74198 198p CD4518AE 100p T L.D.Rs 8D131 36p | 2N1309 28p | *ZN3820 57p | 414 100v 22
7487 70p 74199 180p CDA4528AE 120p ey ORP12  s0p 8D132 40p | 2N1613 20p 2N382§ 50p | «1A 400v 25p
= 0CP71 _ 120p ORPE0  75p | 4BDI35 43p | 2N1711 20p A :gg 14 8%0v 30p
] *BD1 63p 2N1893 30p * 30p
ERIPHERAL DRIVERS by TEXAS 2N5777 40p ORP61  75p D130 70p | 3n2218 21p | *2N5459 30p | 13 100y 300
{2 TTL Gates & 2 High Current Output Transistors on LEDS CRINSE220 21N2219820p *24 400V asp
one chip} TIL209 Red 14p TIL211  Green 30p; 8F167 23p 2N2220 19p *4A 100V 60p
75450 Positive-AND 14 pin DIL 120p . BRITO0NN2 3P 21N220)1200 e O
75451 Postive.AND 8 pin DIL 725 infrared Emitter TIL 32 75p. BF173  25p | 2N2222 20p "g%f;g‘" 85 6A 100V 65p
A BF177  26p 2N2369 14 P
232 foomenaNo 6 oL 72 SEVEN SEGMENT DISPLAYS sr7s g | Iiaea 300 | N0 85 | rRiacs
75454 Positive-NOR 8 pin DIL 72;‘: 3015F  Minitron 0.3 in 120p g B [ e auy 33?4‘1‘:317 1:%', Rpvols
Applications: Lamp. Relay. MOS. Line. Core. and DL704  Com Cathode 0.3 in 150p iyl EONN 330 2N2905 20p IN202 1205 3 400120p
Power Drivers — and Logic buffers DL707  Com. Anode O 3 in 150p gi:g; gg" énggggﬁzgp 20603 58:: 6 400150p
DL747  Com. Anode 0.6 i 225, p P 6 500 180
" " P | BF1Ba 22p | «2n29268 7p | 40673 58p | ;o “gop 185p
LOW PROFILE DIL SOCKETS BY TEXAS OPTO-ISOLATORS BF185 22p | #2N29260 8p 10 500 195p
. Phototransistor TIL 112 (IL 12) 6 pin DIL 140 *BF194  10p | *2N2926Y 9p 15 400210p
8pin13p, 14pn14p. 16pin15p, 24 pin 50p. Photodarlington ILCA-SE 5 pin DIL 250n | *BF195  9p | «2N2926G 9p l 15 500 250p
INSULATORS. Mica+2 Bushes for TO3 & TO66 5p DRIVERS -eﬁgﬁ ::p 2N3053 18p UJTs 40430 99p
*BF197 P | 2N3054 45p | #TIS43  27p | 40486 99p
75491 Quad. Segment Driver 14 pin DIL 72 8F200 32p 2N3055 50p 2N2160 80, 40669 95
VOLTAGE REGULATORS 75492 Hex Digit Driver 14 ppin oL 905 Brgg; ggp 2N3439 67p 2N2646 333 DIAC ®
§ BF P | 2N3442140 *2N4871 30, 8R1
FIXED — Plastic 3 Terminals G #8FR39  30p (] P 00 25p
1 Amp Positive 1 Amp Negative SCR-THYRISTORS 1A/700V  Stud 140p | *BFR40  30p
5V 7805 140p 5V 7905  200p C106D WIS I SEMICONDUCTOR KITS
12V 7812 140p 12v 7912 200p 1A 50V TOS5 40p 4A/400V  Plastic 55p | *BFRGO  30p TR FNGRRRESRNINIINTI
15V 7815 140p 15V 7915 200p 1A100V TOS 42p *MCR101 LI I 2) Teletext Decoder
18v 7818 140p 18V 7918 200p 1A400V TOS 52p 0.5A/15V T092 25p CIZSUNEELUEIN Complete Semiconductor Kits inc  ICs Trs. LED
24y 7824 140p 24v 7924 200p 1A600V TO5 70p 2N3525 BFX84  26p Displays etc for the above “WW ~Projects available at
3A100V Stud 49p 5A/400V  TO.66 90p gi;gg i:" soecially reduced prices Please send S £
DUAL VOLTAGE REGULATOR 3A400V Stud 75p 2N4444 (4 - ——
1468 +15V 100mA 16 pin DIL 300p. 7A100V TO5+HS 84p BA/BOOV  Plastic 185p gi;‘g; FAMll SPECIAL OFFERS FOR FEB/MARCH
{Adjustable by resistors from * BV min. to * 20V 7A400V TO5+HS 90p *2N5060 8FY50 16" 555 £34/100 | 741 RCA £18/100
) 8A 50V Plastic 130p 0.8A4/30V T0.92 34p e Sl - \ViFC4000B £50, 100 8 pin DI i
- 12A400V Plastic  160p #2N5062 A P ol
VARIABLE VOLTAGE REGULATOR 16A100V Plastic  160p 0.BA/100V TO-92 37p 3 b TSl
723 2V 1o 37V 150mA 14 pin DIL 45p 16A400V Plastic  180p #2N5064 VAT.RATES: All items at 8% EXCEPT where-marked «
Basic Data Sheets on Vol. Regs. at 10p each + SAE 16A600V Plastic  220p 0.8A/200V T0O-92 40p which are at 25

Mail Order Only TECHNOMATIC LTD.

Fully pranced devices by Texas, RCA Minimum Order £2
Gowvt., Colleges, etc., orders accepted. 54 SANDHURST ROAD, LONDON, NW9
e T

Motorola, National, Mullard, etc. P&P 20p

Please add VAT to total 1.204 4333
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LYNX ELECTRONICS (LONDON) LTD IR IS G LR
* 0L704 99p DL747 €1.756 2 RED LED ONLY 13p
_ — DL707 99p DL750 £1.75 GREEN CLEAR 18p
AC126  0.18 BCI01 032 BY 206 0.16 1N4OD3 ~ 0.08°
AC127 0.18 BC323 0.60 sz% 200 g.:g- 1N4004  0.07°
AC128 013 BC327 0.18" 8YX36- .12 1N400S  0.08"
AC128K 0.28 BC328  0.18 BYX36-600 0.16° 1N4006  0.09 THYRISTORS - 104
AC141 0.8 BC337 0.7 BYX36-900 0.18° 1N40O7  0.10° 8A 1A 3a 6a 032“2D
AC141K 0.28 BC338  0.17° BYX36.12000.21° 2N696 0.1 (1092) (T05) 1C106 type) (10220) (ra220) 75
AC142 0.8 8CY70  0.12 BYX38.300 0.50 2N697 0.12 50 20 25 35 41 42 X
AC142K 0.28 8CY71. 0.8 BYX38-600 0.55 2N706 0.10 100 25 25 40 47 :3 54
AC176  0.18 BCY72 012 BYX3B-900 0.80 2Ng29 0.4 200 27 36 a5 L b o8
AC176K 0.25 0.55 BYX38-12000.85 2N930 0.4 400 30 40 50 o o e
AC187 0,18 0.36 BZX61 Seres 2N1131 0.6 600 65 70 L1 o 3
AC187K 0.28 0.40 Zaners 0.20 2N1132 0.8
AC188  0.18 g.:;: zxssor BZX88 2N1304  0.20
AC1BEK 0.25 . ries 2N1305  0.20 H
AD140  0.50 0.40 Zaners 0.1 N1711 018 TRIACS (PLASTIC T0-220 PKGE. ISOLATED TAB)
AD142  0.50 o. C106A 0.40 2N2102 044 aA 6 5A 8 5A 10A 15A
. C106B 045 2N2369 0.4 @ b @® (b @ by (a) (b} (L]
0. C106D 0.50 2N2369A 0.14 100V 0.60 0.80, 0.70 0.70 0.78 0.78 0.83 083 1.01 1.01
r C106F 0.35 2N2484 0.18 200v 0.864 0.84 078 0.78 0.87 0.87 0.87 087 117 147
CRS1/05 0.28 2N2646 0.50 400v 0.77 0.78 0.80 0.83 0.87 1.0¢ 113 119 1.70 1.74
CRS1/10 0.25 IN2905  0.18 600V 0.96 099 0.87 1.01 121 1.28 142 1.50 211 247
g:g:;:g gig g:gggga gfs N.B Triacs without internal tnigger diac are priced under column (& Triacs with internal trigger
CRS1/60 0.88 2N29260 0.09° diac are priced under column {b) Whan ordening please indicate clearly the type required
CRS3-05 0.34 2N29267 0.08°
g:gg-;g g.:g 2N2926G  0.10°
- r 2N3053  0.16 i
CRS3-40  0.80 2N3054  0.40 NG Cres
. CRS3-60 0.85 2N3055  0.80 1.24 25.99 100+ 1-24 25.99 100+ 124 25.99 100+ °
H MJ48 0.80 2N3440  0.56 7400 14p  12p 10p 7445 8Bp 71p 87p 7493 asp 40p 32p
. MJ481 1.08 2IN3442 1.20 7401 14p  12p 10p 7447 8ip 75p 66p 7485 87p 68p 4Bbp
X MJ490 0.90 2N3526  0.75 7402 14p 12p 10p 7448  75p 62p 80p 74100 €1.08 89p 72p
X MJ491 118 2N3570  0.80 7403  18p  12%:p 10p 74474 985p 83p 67p 74107 35p 28p  22p
k MJE340  0.40° 2N3702 040 7404 16p 13p 11p 7470  30p 28p 20p 74121 34p 28p 23p
X MJE371  0.60 2N3703  0.10° 7408  16p 13p 11p 7472 28p 21p 17 74122 479 39p 31p
X MJES20 045§ 2N3704  0.10° 7409 16p 13p - 11p 7473 30p 28p 20p 74141 78 83p B3p
. MJES21 0.55 2N3705 0.10* 7410 18p 13p 11p 7474 32p 28p 21p 74145 88p 58p 48p
- QAS 0.50° 2N3706  0.10° 7413 29p 2 20p 7475  47p 3% 31p 74154 £1.62 £1.48 86p
. 0A90 0.08 2N3707  0.10° 7417 27p  22Vip 20p 7476 32p 28p 21p 74174 €100 83p 67p
.. 0A91 0.08 2N3714 1.08 7420 18p 13p 11p 7482 75p 82p 50p 74180 £1.08 88p 71p
. 0ca1 0.15 2N3715 116 7427  27p  22%p 18p 7485 €1.30 £1.09 87p 74181 €3. H d
. 0C42 018 2N3716 1.26 7430 18p  13p  11p 7486 32p 26 21 74192 £1.35 £1.14 90p
0.2 0C44 0.12 2N3771 1.80 7432 27p 2V2p 18p 7489 €2.92 £2.60 £2.10 74193 £1.35 £1.14 90p
.. 0OCAS 0.10 2N3772 1.60 7437 27p 22p 18p 7480 49p 40p 32p 74196 £1.64 £1.34 99p
. 82;0 g.:g %:gyg g-;g 7421 78p 62p 50p 7491 8sp SSp 4%
.. 1 . 1 .28° 7442 85 55 43
i oc72 022 2N390s  0.16° PR B v GD AD HD
:Fvso 0.20 (S)gag 0.18 2N3906  0.16°
FY51 0,18 40A 0.73 2N4124 044" .
gevs2 019 SC40B  0.81 2N4290  0.12° LINEAR IC'S
FY64 0. 5C400 0.98 2N4348  1.20 301A 8 pin g 0 14 pnDIL  70p° 565 14 pn DIL  £2.00°
8FYS0 0.6 SC40F 0.65 2N4870  0.35 307A RED :::‘ 3383n4°pm DIL 32:' 566 8 pin DIL £1.50°
BR100 0.20 SC41A 0.65 2N4871  0.35 309K £1.80 741 8 pun DIL 28p° 5§67 8 pin DIL £2.00°
BRY39 040 SC418 0.70 2Na919 0.70" 3B0 14 pin DIL 90p 741 14 pin DIL CA3046 14 pin DIL  50p°
8Sx19  0.18 SC410 0.85 2N4920 050 381 14pnDIL  £1.60° 748 8 pin DIL 36p* CA3045 85p°
BSX20 0.18 SC41F 0.80 2N4922  0.58" 555 8 pin DIL 4sp
85x21  0.20 sT2 0.20 2N4923  0.84°
BSY85A 0.12 TIP29A 0.4 2N5060  0.20°
BT106  1.00 TIP30A 0.2 2N5061  0.25°
87107 1.80 TIP31A 0.54 2N5062 0.27'
gngg 1.38 TIP32A 0.84 2N5064 0,30
Ty 1. TIP34 1.05 2N5496  0.85
BT116  1.00 TP41A 068 HIGHAM MEED, CHESHAM, BUCKS. Tel. (02405) 75151
BUIO5  1.80° TIPa2A  0.72
eu(;gS/ 150 1IN2069 014
.90 IN2070  0.18 — 9 i . i
BUI26  1.60° 1NG001  0.04° VAT — Pleaso add 8% except items marked * which are 25 %
1N4002  0.06"

COME AND SEE

the latest in

SOUND anp 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: 39 Pound Street,
ENGINEERS a I'OnICS Carshatton, Surrey

47 Windsor Road, Slough, Bucks
Telephone: Slough 39455

Available NOW!
Exclusively from CATRONICS Ltd.!

ww TELETEXT
DECODER

The design of this decoder is being describad in a series of articles being
published by Wireless World’ (from November 1976 issue). However, all
the p ore 1] NOW — ively from C ics Ltd.

:

;

Our kit contains all the printed circuit boards and components necessary to build the

complete decoder Signal input required is a mintmum of 0.5V detected video The

output 1s approximately 4V ot 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 instalied within the
television cabinet and the main decoding control and memory CirCuitry 1n a separate
cabinet positioned on top of the television.

PRICES ARE AS FOLLOWS:
Set of 3 main PCBs only . £€12.00+V.A.T. (£3.00)
Kit (inc. PCBs) — for upper case only £87.00+V.A.T. (£9.25)
Add-On Kit for lowsr case characters £12.304+V.AT. (£1.30)
Cabinet and Front Panel (styling may vary) £€11.60+V.A.T. (£2.95)

A limited number of ready-built Decoders will also be available

Post & Packing P.C.B.s are past free — but add
£1 for component kit and/or cabinet

A wide range of other components are also available including SL80O series i.C8.. .
KVG and MURATA thiters, AERIALS for Commercial Mobie and Radio Amateur
bands. IGNITION Interference Suppression Components plus. of course. the
famous € Freq yC s snd P 8 — including an exclusive
new 500MHz version.
Send S.A.E. for current price
lists (stating requirements)

CATRONICS LTD. (Dept. 621)

PP PP P PP PP PP OOO O OO OO O OOCOOOUOOY VYWV N
e e e e e e e e aa e et e o e e e A e A A A a A A A A i A

Tel: 01-669 6700

WAV IR OO

PR O PP PP PP PP P PP PPPPP P PP PP OO OO OO OOOOOOOOV UV VN

e e e il il

—621 FOR FURTHER DETAILS

waanar amaoricanradinhictan: com
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TRANSISTORS *74 SERIES T.T.L.1.Cs L SUPER UNTESTED PAKS VOLTAGE
- B D MG UARANTEED BIPAK STILL LOWEST IN PRICE. FULL SPECIFICATION REGULATORS
TYPE PRICE BCI70 010, BFX88 %022 2N7I8A 051 .| Pak No. Description (b
ACI07 | %020 BCI7T) 010 BFY50 020 2N726  #029 GUARANTEED. ALL FAMOUS MANUFACTURERS Ul 120 Glass Sub-min G.P. Germ. diodes .
ACII3 ~ #0109 BC172 0.0 BFY5] w020 2N727 w028 | T¥P® e e 7= , Qusntities’ | Uz 50 Mixed Germanium transistors AF/RE mm‘g?sl;lasuc Encapsulation
old sub-min
AClIK w03 a0 BIve 018 aN7h w030 | 740 G140 0l3 012 s o3 03 o3 | i T CeT %rans?;g?seﬁke ocar e 5V (equiv. to MVR5V) 125
ACI2 %012 BCI75 %035 BSXI9 0.6 2N9t4 =015 | 401 014 013 012 7489 370 347 324 | s 60 200mA sub-min silicon diodes uATBI2/LIZ0
ACI25  «018 BCI77 019 BSX20 4016 INOI8 w031 | 7402 014 013 012 7490 060 058 056 | U 30 sil trans, NPN like BSY95A, 2N706 12v (Equ-v o MVRI12V) 125
ACI26 #0108 BCI78  #019 BSY2S  »016 2N929  so21 | 7403 014 013 012 749y 102 097 083 | y7 16 Sl rect. 750mA up 0 1000 ... .. ... .. uAT8I5/LI3
ACI27 019 BC179 #0139 BSY2 #016 2NWO0 031 | oot 014 013 012 749 069 066 059 | U 50 Sil diodes DO-7 250mA like OA200/202 | 15V (Equn to MVRI5V) 1.25
AC128 #0189 BCIB)  #025 BSY27 #0106 2NII3I 020 | 238 Ol4 013 012 7453 089 066 059 | Uy 20 Mixed voltages, | Watt Zener Diodes ... . ua.781
ACI32  #0.15 BCISI 025 BSY28 0.6 2NI132 w022 | 1406 036 031 028 7494 078 076 0.6 | U)o 20 BAY50 charge storage diodes DO-7 ... 18V (Equ-v to MVRI8V) 125
7407 036 031 028 74% 079 0.76 069
AC134 «0.15 BCI82 015 BSY29 #0016 2N1302 #0.15 Ull 20 PNPSil. trans, TO-5 like 2N1132, 2N2904
ACI37  *0.15 015 BSY38 019 2NI30 15 | 7408 023 022 021 759 089 086 080 | (|3 30 PNP.NPN Sil. trans OC200 &25104
Al w1y Do o YR me N304 waip | 709 023 022 a2l 74100 130 134 130 1 {4 150 Mixed silicon and Germ. diodes .. D.LL. SOCKETS
ACHIK %030 BCISIL 015 BSY40 029 2NI1305 w01s | 740 014 013 012 74104 0.56 054 051 [ ()15 20 NPN Sil. trans TO-5 like 2N696 bt
ACZ #0189 BCIS4 020 BSY4l #029 2N1306 w021 | 7411 028 022 021 74105 056 054 051 | Uig 10 3amp Sil. rect. stud upto 1000 PIV . J—
ACI42K %026 BCIBML 020 BSYS5 I3 2NI1307 w021 | 7412 026 025 024 74107 G4l 039 037 | (17 30 Germ, PNP AF trans, TO-5 like ACY . o 125100+
ACI51  #0.16 BCI86 #0298 BSYS5A =013 2N1308 w024 | 7413 030 029 028 74110 056 051 046 | )3 3 gAmpsil. rect. BYZ13 upto 600 PIV ... . Tsm 24 pin type 0.69 064 062
ACI54 %020 BCIS7 #029 BUIKS #204 INI09 024 | 7416 028 027 026 7411 083 081 078 | (519 20 Silhcon NPN trans. like BC108 . pintype(lowcos)0.14 012 0.10
ACIS6 %020 BC207 01l CIIE 051 2NI613 w020 | 1417 028 027 026 74118 083 088 083 | (29 12 1.5 Ampsil. rect. top hat up to 1000 PIV . BPSM i pin type (low cost)
ACI56 %020 BC208 011 C400  #031 2N1711 020 | 7420 014 013 012 nlle 139 130 120 | 43 30 AF Germ. trans. 2G300 series & OC71 . 815 013 o.11
ACIS7T %025 BC209 012 C407  «026 2NIB8S w032 | /42 028 027 026 74121 046 044 041 | (23 35 MADTS like MHz series PNP series ... BPS16 16 pin type (low cost)
ACI65 020 BC212L 013 C424  «026 2NISS0 w0.46 | 1423 037 036 035 74122 065 063 060 | U24 20 Germ.1Amprect. GIM upto300PIV . .. 016 0.14 012
ACI66  #020 BC23L 013 C425  ~051 2NISS3 #0438 | 142 037 036 035 74123 069 068 065 | (25 25 30MHZ NPN sil. trans. 2N708, BSY27 ..
ACIE7  #020 BC2I4L 017 C426 %036 2N2147 #0738 | 1428 037 035 033 74141 079 076 073 | (26 30 Fast switching sil. diodes like IN14
ACISS  #025 BCZ5 026 C4z8  +020 oN2i4s =058 | 1427 037 035 033 74145 120 116 L1l ) (29 10 ) AmpSCRs TO-5upt0o600 PIV ... ... .. *120 I DIODES
ACI® 015 BCz6 036 Cad) «031  2N2160 2081 o= 3‘:: o3 g*l‘; AL vt ",—;7" 120 | Uk 25 Zener diodes 400mW DO-7 333 voits mixed 0.60
AT I Bl e Cha s A el |12 037 03 am m  om om e | U3 IS PhaiclAm shrccivmene 06 |aniet  ew Bz e
ACITE %028 BC *031  C450  #022 IN214 <036 | 2433 039 037 035 7414 L87 143 148 | 35 35 Sil' trans, PNP TO-18 2N2906 ... .. 60 | AAIZ9 008 ByZig 036
ACITS %02 BChos w037 MATIO 01 ongty  acas | 17 g B O g Vil 186 102 (36 20 SilNPN trans TO-5 BFY50/51/52 . 60 | Aav30 09 ByZis 028
ACIED 2020 DOt #031 MATIOl 2020 anaale  segs | 7% 032 030 028 74156 LI 108 102 | ;7 30 St rans, SO-2 PNP OC200, WS322 | 60 | AAZ13 o0 cue -
ACISOK #030 BCa50 037 MATI20 %09 2N2219 020 | 24% 014 013 012 74157 083 088 083 | (38 30 Fast switch sil. trans. NPN 400MHz . BA100 010 (OASI Eq) 006
ACIS1 %020 3«05 MATIZI +020 INZ20 a0z | 7H 065 068 058 e 130 125 1201 Um 30 RE Germ. PNPtrans. 2N1301/5TO-5 ... 0.60 | pall6 021 o
ACIBIK 2030 BOYSL +065 MIESH 1038 Noml sodp | 742 069 065 059 74161 130125 120 [ (g0 10"Dual trans, 6 lead TO.5 2N2060 . *0.60 | BA126 022 (OA70-0AT9) 0.07
ACIST 4022 BCY3? s070 MIES5 =088 INZ2? 4020 O o e I ZhE 130 125 120 | yg 25 sil lmnsplasucTOlﬁBCllI!/lM 060 | paiss 15 s oATS) O
ACISTK %023 BCY33 «0.60 MIE3055 #057 2N2368 w0.18 | 7445 148 144 139 74164 167 162 155 | Y 2 Siltrans plastic TO-5BCLIS 0.60 | Ba154 0.12 | ea, 021
w0, Y E344/ .. .. - y - . - U45 7 3ASCRTO66upto600PIV .. *1.20 155 0.15 Y
ACIEK 033 Bovie ot NPFIor w04l anmeda S01s Byl L ")'g R 165 161 182 135 | U46 20 Unijunction trans. similar to TIS43 . «0s0 | paie 01f oAl e
¥ § g y b 47 10 TO220AB plastic triacs 50V 6A . g
ACYIS lum Boyn IS MPAG e dnaia e |8 A% 0% ew o s a3 | GRS S e e s BBIN ol oam 3%
3 g : : U4 12 NPN sil, plastic power 60W like 3N5234 . #1.20 i !
el o B o &5y o IN2AE w048 | 7q5) 014 013 012 7417 L6 LIl 106 LRI B0 s oS o
ACY2] «024 BCZI2 050 OC2  «047 2N2712 021 ;j:gi g 3R B a7y L& Ll 106 | Code Nos. mentioned above are given as a guide to the | By1g5 018 Onoe o7
ACY22 #0.24 BDII5 #0683 0OC23 *0.49 §N27H 211; 7480 014 043 012 ;4:81 366 356 347 | WP :lflyd:rrf‘cmreé‘he pak. The devices themselves are gm;: g.:g 0A91 0.07
ey ohy IO ool GEn i AES oD | g 030 027 025 7a82 16 L1 106 | ™ Byi2 oty 9a® ae:
ACYZ 019 BDI2l  #061 OC25 039 2048 =021 | 7577 00 027 025 e B B RS BY1% 015 Qa0 0.07
AYR +o2> BDIN 0T O soal INmoA soay | 7973 oae o3 0B 7ai0 181 L7671 'UNT TT KS* BYI28 016 952 oa
ACYS! T079 BDIN 03l OCm  sesl INmen sbis i e 0 B i3 R ESTED TTL PAKS BY130 017 3pis 00
RN mE m osn e ommeen AR G H SR MR W M N e o e o e B8 B 00
ACY36 #0239 BDI% 04l OCAl %020 2N20TA =022 | 740 = B e i 35 | e S B F4 ez ] 080 |Byx38m0 043 jnors 0.06
o S B on oeoa o EE || e 083 079 074  741% LI 106 102 [ UICO2 = 12x7402 060 UiCT3 = mra73 oo | BYZIO o3 nNat 0.06
Al 019 BDI g2l 2B = oz | g L1106 102 7483 L1l 106 097 | UICO3 = 12x7403 060 UIC74 = 8x7474 0.60 [ Z0%o o3 |N4las o0
a0 33 ED1 S SELROC sl 08 7aim 235 250 245 7484 093 090 088 | UICOI = 12x7404 080 UICT5 = Bx7475 060 | gyZ12 o2 S0z o0
AD > BDI40 061 OC70  #015 2N2926G 0. 74199 231 221 211 7485 148 144 139 | UICOS = 12x7405 0.60 UIC76 = 8&x7476 0.60 2515951 .
ADI40  #0.49 BDI55 «081 OCT7I «0.15  2N2926Y 0.1 UICO6 = 8x7406 0.60 [UICB0 = 5x7480 o
ADI42 #0439 BDI75 #061 OCT2 '3-'2 2260 010 | Devices may be mixed to qualify for quantity price (TTL 74 series | UICO7 = 8x7407 0.8 UiCgl = sa7dsi 0.60 I SIL G.P. DIODES
ADlI 030 BDIE  #061 OCH4 *oie INZZER 010 | only) datais available for the above series of | C.s in booklet form. | UICI0 = 12x7410 060 UIC, - 3x7482 060
ADlal a3 DD @ OCH ke INzaR 010 | pRiCE 3p. UICls = Boaid 080 UICK - S8 080 300mW 40 PIV (min) SUB-MIN
ADIE2Z %036 BDI73 071 OCTT =026 2N30U1 %015 — = = UICI0 = 12x7430 060 UICS0 = Sx7490 ,,_“‘ - ﬁ?;LOrTESIEEIers
ADI61 & BDISORNRS07IRNOCEI G 0 16 QN5 P01 [ D.T.L. 930 SERIES ' UIC40 = 12x7440 080 UiCS1 = 5x7491  0.60 e 8an bu
ADI62(MP) BDI8S  #0.67 OCBID 016 2N3054 w0.47 = — UIC4l = 5x7441 080 UICm = 5x7492 060 30for 50p, 100 for £1.50, 500 for 5
*0.69 BDISE #0.67 OC82 #0.16  2N3055 #0.42 Type Quantities Type Quantities UIC42 = 5x7442 0680 Ujco3 = 5x7493 0.60 1,000 for £9
AAgT“l:O :ﬁ; gg:gg ':;': %gb 'gég %:%?A &:; 1 25 100+ 1 25 100+ UIC43 = 5x7743 ao'g UIC94 = 5x7494 0.60
#0. * 014 013 012 BPMS 028 026 023 | UIC44 = 5x7744 0.80 UjC%5 = 5x7495 .60
AFIIS  #025  BDI189  #077 OCI39  #020 3N3392 615 g% 015 0.14 013 BP95I 0.65 0.60 0.56 UIC45 = 5x7745 0.60 UIC96 = 5x7496 3_50 G.P. SWITCHING
AFLI6  «025 BDIS0 4077 OCI40 #0.20 3N3393 015 | ppoy3 015 014 013 BPIR 014 013 012 | UIC46 = 5x7746 060 UICI00 = 5x74100  0.60 TRANS*
AF117 %025 BDIS5  #087 OC169 «026 2N3394 015 BPW®S 015 0.4 013 BP9093 042 040 038 UIC47 = 5x7747 0.60 UICI2] = 5x74121 0.60
AFLI8  «036 BDI9%6 #0.87 OCI70  #026 32N2295 048 | ppogg 015 014 013 BP9oSd 042 040 038 | UICe8 = 5x7748 0.60 UICI4l = 5x7414] 0.60
AF124  «031 BDI97 #0982 OCI7I %026 2N3402 »0.29 BP944 015 0.4 0.3 BP90S7 042 040 038 | UIC50 = 12x7450 0.60 UICISI = 5x7415] 0.60 TOI8 SIM. TO 2N706/8
AF125  +031  BDISS  #0.92 OC20 #0.26 2N3403  #029 | pposs 028 026 023 BEPgoes 021 040 038 | UICS] = I2x7451 080 UICIS4 = 3x74154 060 | BSY27/28/95A. All usable
ﬁgg :ﬁg SB% -g.gg gccg; :g-;g g:% :gﬁ: BP346 014 013 0.2 : UIC53 = 12x7453 080 UICI93 = 5x74193 0.60 | devices. No open and shorts,
. N I - i z -
AFI39  «031 BDX5  #081 OC23 026 2NMI4 016 | Devices may be mixed to qualify for quantity price. Larger | UICH = 1217404 e Dl = XTAI% ks eo | ALSO  AVAILABLE IN PNP
AF178  #051 BD206 «0.81 (OC24 026 2N3415 0.16 quantity pnces on -pphauon (DTL 930 Senes only.} & similar to 2N2906, BCY70.
AFlBD 031 BDaos  somy OCHS  ubd6 2NMIC = = 20 for 50p, 50 for £1, 100 for £1.80,
BD28  » 308 #041
AFIBL 030 BDYE a0z OGN oW Inem eoh [ *THYRISTORS ] 500 for £ £1.000 for £14.
AFIS6 %051 BFII5 025 ORPI2Z w060 2N3614 #0.69 V A L I S en ordering please state NPN
#038 BFII7  #046 ORPS0 #0.60 2N3615 «0.76 |PIV 06A 08A 1A 3A 5A 5A 7A 10A I6A 30A e Y9 or PNP
ALIOZ 4068 BFIIE 4071 ORPSI 080 INHIE 076 TOIB TOT TOS TO8 TOG6 TOS4 TO48 TO4s TO46 T043 -
ALI03  «068 BFII9  +071 P20 #0510  2N364 10 813 0.5 = - - - - 9
RSvas ".}j‘ anzl, 3;? . 'u:g %,’33;% g_g DS =2 =2 2 2 =2 = All prices EXCLUDE V.A.T. I; GP 300
ASY27  #031 BFl 51 P97 wD. I 0 019 022 - — o~ — o - = .
ASY28 %026 BFIZ5 046 STI40  #043 283704 013 | 5 022 028 020 025 035 036 048 051 054 118 Please add 8% to all prices 115 WATT SILICON TO3
ASYZ0 %026 BFI27 051 STI4l =018 2N3705 0.2 | 100 025 030 025 025 048 048 051 037 058 143 marked *
Ygo -a%: BF1§§ :.45: TIP29 :_;; ;.:g’;gt; :.:; 150 :_g—;— :33 g o 05 =22 = e ~ METAL CASE
ASY5l = BFI 46 TIP3O .13 (200 038 044 025 030 050 050 057 062 062 L . Vcbo 100V, Vceo 60V, IC 15A,
ASY52 %026 BF)54 046 TIP3IA %056 2N3708 008 f40 — — 030 039 055 0.57 0.62 071 0.77 1.79 Remainder add 25% Hf:%o.lw suitable re |accer,l,em
ASY54 #026 BFI155 %0.71 TIP32A «0.68 2N3709 0.09 600 — — 039 048 069 069 078 098 090 — for 2N3055, BpD 2
ASYS5  #026 BFI56  #0.49 TIP4IA #068 2N3710  0.09 gy — — 058 065 08I 081 082 [22 139 4.07 or BDY11 or BDY20.
ASY56 .02: BFI57  #0.56 TIP42A .os]l 2N3711 %log - 1-24 228 -39 100+
ASY57 026 BFIS8 056 TIS43  «031 2N3819 w 48,
ASYS8  «026 BFI®9 061 UT46  #0.28 2N3820 051 LINEARI.C.s BVDEL BOND l 50p & i
ASY73 %026 BFI60 041 ZN4l4  #L1l 2N382) 050
ASZ21  «041 BFI62 041 2G301  #0.19 2N3823 #0289 | Type Quantities Type Quantities
BClO7  #0.08 BFI63 041 2G302  *0.1% 2N3903 029 125 100+ 25 100+ SOLVE THOSE
BCI08 %008 BFl6s 041 2GH03  #0.19 2N3904 031 | 77702 046 044 042 TAAS0A L7 167 157
BCI03  #0.08 BFI65 041 2G304  #0.25 2N3905 029 | 72709 023 021 019  uA703C 026 024 022 STICKY PROBLEMS!
BCII3  0.10 BFI67 0.2 2G306 041 2N3306 028 | 72709P 0.19 018 017  uA709C e19 018 017
BCIl4 016 BFI73 022 2GX8 036 2N4058 012 | 72710 032 031 028 uA71IC 032 031 028
BCI15 0.16  BF176 0.36 2G309 0.37 2N4053  0.10 72741 028 027 026 uA712C 032 031 028
BCl16 016 BF177 #0.36 2G33Y 020 2N4060 0.12 T2741C 0.26 0.25 0.24 uA723C 045 043 0.40
BCII7 018 BFI78  #031 2GX9A 0.7 2N4061 012 | 7274)p 028 027 026 76003 139 134 130
BCIIS 010 BFIT®  «031 2G4 019 2N4062 0.12 | 72747 079 074 061 76023 139 134 130
BCII9  «031 PBF180 031 2G345 0.17 2N4284 0.8 72748P 035 033 031 76660 088 086 0.83
BCI20  «081 BFIB1 %031 2G371 017 2N4285  0.I8 | SL201C 046 042 037 LM380 093 090 0358
BCI25 012 BFIS2 041 2G¥7IB 012 2N4268 0.8 | SL7IC 046 042 037 #NESS 045 043 0.40
BCI26 025 BFI83 041 2G373 018 2N4287 018 | sL7020 046 042 037 *NE55% 0.8 086 053 CYANOACRYLATE G2
BCI32 012 BFIB4 %026 2G374 018 IN288 018 | TAA26 074 065 056 TBABOO 139 134 130 Y
BC134 :.w BF185  #0.31 2G377 o.s_ll 22% :}g TAA293 033 088 083 ZN4l4 L - = ADHESIVE
BCI35 12 BFIS7T  #028 2GI’®8 0.1 .
BC136 0.18  BFI88 041  2G38] 0.17 2N429] 0.18
BC137 018 0.2 2G382 0.17  2N4292 0.18 L The wonder bond which works 1n seconds — .
BCI39 %041 g;& 012 2G40 031 2N4293 018 SILICON RECT]F]ERS bonds plastic. rubber, transistors, components Postage and packing
BCH40 %031 BF196 015 2G414 031 2N5172 012 | ply 300mA 750mA 1A 15A  3A 10A 30A permanently, immediately! add 25p. O_Vﬂ's?as ?dfj
BCMI  +031 BRIl 15 2Gai7 026 INOIM 0% (DO7) Plastic (sow) (sms)(som) (SO10) (TO48) extra for airmail. Mini-
Sl CH b obe b e g G T sy % | OUR PRICE ONLY 70p mm order €1
. 2N388A 100 05 007 INOY 608 00 0.l6 #0210  #0.69 .
BClM7 010 BF257  #048 2N404 020 2N5457  #032 | o5 g0d 003 IN4003 007 012 020 #0323 093 for 2gm phial
BCMs 010 BR2S  #061 2N4MA 020 INSB ¥032 | 5y 067 g)g INGOO4 008 014 028 #035 %025
BCl49 012 BF259  #0.67 2N524 043 NS0 w04l | gy 008 16 IN40S 0.09 0.6 033 %042 176
BCISo QI8 BF262 056 2NS27 050 2N612 «0.89 | g0 o)) )8 IN40OE 0.10 0.8 035 0.5 194 .
BCIS] 020 BF263 056 2Nse8 043 2301 - #031 | 500 g3 928 IN4007 011 023 044 #0.60 %231
BCI52 018 BF270 %036 2N599 046 253024 %043 [ 00 TTT gu Na007 028 054 w0.63 2.8
BCIS3 029 BFZ71  +031 2N6¥%6 013, 25302  »0.43 :
BCI54 021 BF272 081 2Ne7 0.4 2SN03 %056
BCIS7 019 BF273 036 2N 025 25304  #0.71 *TRIACS
BCIS8 012 BFz74 038 2N 038 25305  #0.80
BC159 012 BFWI0 w061 2N706 o:; ;g&g ::-z 9D
*0.46 i . .
Bigr  sas) Biagr w02 aNwe.  0Ni 2% w073 | Case 100V 200V 400V #0.23
BC167 612 BFX8 %031 2N711 031 2832  #0.43 gmp }‘ggs gg: :*le 8?]; (These (w:’)edda?cs are |
BC168 032 BFX86 022 N717 0.36 P - d recommen or use
BCIGS 012 BFXET 2075 NTIA  +028 10 Amp  TOM8 077 082 112 with triacs) PO BOX 6, WARE, HERTS

wnany amaricanradiohictaorny com
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High quality modules for stereo, mono and
other audio equipment.

127

PUSH-BUTTON

\‘\' rl\snTTEglflgn

Fitted with Phase Lock- -loop Decoder |

* FET input Stage

* VARI-CAP diode tuning
* Switched AFC

* Muiti turn pre-sets

* LED Stereo Indicator

OUR PRICE ONLY . 3

£19.9

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

Typical Specification:
Sensitivity 3 volts

Stereo separation 30db
Supply required 20-30v at

easily installed using the simple instructions supplied 90 Ma max.
STEREO PRE AMPLIFIER pA ]0 n
OUR PRICE

£13.50

-~ AL10-
oo 20-30

Frequency Response + 1dB 20Hz
20KHz. Sensitivity of inputs

A S
top quality stereo pre-amplifier {7 0 N0 N0 T e 100K ohms

and tone control unit. The SiX 5 Radio Tuner 100mV into
push-button selector switch pro- 100K ohms
vides a choice of inputs together 3. Magneuc P.U 3mV into
with two really effective filters for 50K ohms

P.U. Input equalises t0 R1AA curve with

high and low frequencies, pius tape
g 4 P B 1dB from 20Hz to 20KH2

output
Iy — 20-35V

MK. 60 AUDIO KIT: Comprising """ at 20mA

2 x AL60s. 1 x SPMB80O 1 x PRimensions

BTM80. 1 x PA100. 1 front panel 22om™ x 89mm x

and knobs. 1 Kit of parts to include Sl /A

on/off switch, neon indicator,

stereo headphone sockets plus AMPL'F'ER MODULES

instruction booklet. COMPLETE The AL10, AL20 and AL30 units

PRICE £27.55. plus 62p are similar in their appearance and

TEAK 60 AUDIO KIT: postage in their general specification
However, careful selection of the

Comprising’ Teak veneered cabinet
size 16%''x11%2"'x3%"’, other
parts include aluminium chassis,
heatsink and front panel
bracket plus back panel
and appropriate sockets
etc. KIT PRICE £9.20
plus 62p
postage.

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-
SPECIFICATION: tridge tape players in the home.

@® Hamonic Distortion Po=3 watts f=1KHz 02.5%

® Load Impedance 8-16ohm ® Size: 75mm x 63mm x 25mm
@ Frequency response +3dB Po=2 watts 50Hz-25Hz

@ Sensitivity for Rated O/F — Vs=25v. RL=8ohm f=1KHz 75mV.RMS

AL10 £2-30 5 AL20 £2-65 AL30 £2-9

3w R.M.S. w R.M.S. 10w R.M.S.

MPA
30

Enjoy the quality of a magnetnc cartridge with
your exlstmg ceramic equipment using the new

. 30, a high quality pre-amplifier enabling
magnetnc cartridges to be used where facilities
exist for the use of ceramic cartridges only.

It is provided with a standard DIN £2 6

input socket for 2ase of connection
—

Full instructions supplied

!

POSTAGE &
PACKING

Postage & Packing add
25p unless otherwise
shown. Add extra for
airmail. Min. £1.00

STEREO 30
s

COMPLETE 2UDIO
CHASSIS

| 74+7 WATTS
R.M.S.

The Stereo 30 comprises a complete stereo
pre-amplifier. pawer 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 resuits, this unitis
supplied with full instructions. black front panet knobs,
main switch, fuse and fuse holder and universal
mounting brackets enabling it to be installed in a record
phinth, cabinets of your own construction or the cabinet
available. Ideal for the beginner or the advanced
constructor whc requires Hi-Fi performance with a
minimum of installation difficulty (can be installed in 30
mins)

A_r Bu 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.

In
re

Frequency Response 20Hz-20KHz
{—3dB). Bass and Treble range
12dB. input Impedence 1 meg ohm.

x 84mm x 33mm.

TEAK CASE £3.65 plus 62pp & p
for use with AL10/
with tape output.

vew-PRNZ =
£6.50

put Sensitivity 300mV. Supply
quirements 24V .5mA. Size 152mm

Especially designed 10 a strict specification. Only the
finest components have been used and the latest
solid-state circuitry incorporated in this powerful little
amplitier which should satisfy the most critical AF
enthusiast

Stabilised Power Supply Type SPM80

SPM8O is espectally 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 upto 1.5A at 35V. Size: 63mm. 105mm. 30mm.

Incorporating short circuit protection. £3 n
[ 0

Transformer BMT80

£3.95

£2.60 + 62p postage

www. americanradiohistorv. com

PS12

input voltage 15-20v A.C_ Output voitage 22-30v D.C.
Output current 800 mA Max. Size 60mm x 43mm x 26mm

Transformer T538 £2.30

TRANSFORMER £2.45 plus 62p p &p
Pre-Amplifier com-
pletely redesigned

Modules. Features include on/off volume.

Balance, Bass and Treble controls. Complete

Power supply for AL10/20/30,

PA12, SA450 etc.

OUR PRICE £I 20

3I-PAN

P.0. BOX 6, WARE, HERTS.
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DEMA ELECTRONICS INSTANT ANSWERS!

INTERNATIONAL The Realtone SC44 is the only single key, double

ELECTRONIC COMPONENTS DISTRIBUTOR bracket machine at this price — 3 seconds for the
FOR INDUSTRY AND HOBBYIST longest calculation!

MONTHLY SPECIALS £32-00 + VAT

— Ciose out Sale Special Purchase While They Last —

CT 5001 12 Digit 4 Funct, 59 CT 5006 12 Digit 4 Funct. w/Mam i
CT 5002 Batt Oper 5001 89 CT 7001 4 or 6 Digit Alerm . * iﬁ functions
— Memories Are Made of Thess Specials ~ * keYs. .
1101 266 it Ram Mox. 99 5262 2048 - Bit Rem X * Algebraic logic
1103 1024 - Bit Rem Mos, 146 1702A 2048 - Bit Prom i f
5260 1024 - Bit Ram 145 5203 2048 - Bit u/Violet Proms 8. * Two parenthesis levels [{]]
5261 1024 - Bit Ram L/power 1.45 2102 1024 - Bit Status Ram A x 8 dm“ mantissa: 2 mg" OXPDHEI“
™ e e LR L * Full chain calculation with any
7447 59 74123 39 by : ;
s s s S0igt LEO diplsy Comm function sequence
: hy
2490 35 e | * Works to 10. rounds to 8
Y70 7400 SERIES * Basic arithmetic (+. —. X, +)
7400 €011 7440 £0.11 7486 £085 74155 :  Trig functions sin, cos. tan. and INVERSE
7401 on 7441 160 7486 0.24 74156 . "
7402 omn 7442 055 7488 250 74157 i * Logarithms {Inx and log)
7403 o 7443 055 7489 1.50 74158 ! i i X
7404 013 7444 0.60 7490 0.40 74160 I * Anti IOga':m!ms (e’ and 103
7405 013 7485 075 7491 055 74182 i * Exponentiation {y)
7406 0.22 7446 0.85 7492 043 74163 . w Fac'ona's [ nl'
7407 0.22 7447 0.75 7493 0.43 74164 . 4 . 1 2
7408 014 7448 065 7494 0.49 74165 d * Convenience functions [ /x. x°, \/x.
7409 014 7450 012 7496 0.49 74166 Pl ke ’
7410 on 7451 013 7496 055 74170 .
7411 016 253 013 74100 089 24175 g * Full feature memory (ST0, RCL. M +)
7413 0.26 7454 0.14 74107 027 74180 . " S
7416 022 7460 on 4121 027 74181 ! * Exchange operations (xy} ‘
7 i i i -
%o on e on P em e o * Degrea/Radian Selection (Trig or - —
72426 023 7473 0.25 74145 0587 74193 X Inverse Trig) S - VR
7430 0 7474 025 74150 0.59 74194 . : [ rechargeable batteries adaptor
7432 02 7475 037 74181 059 74195 * Ad!'lo"“al'c error detection and charger. Realtone SG44 instruction book
7437 .25 7476 0.26 74153 069 74198 5 1Spiay Size: 6% x 3%" x 1% Weight
025 . .
7438 7483 069 74154 1.05 74199 * Clearmg Dperahons (CA CE] 133(32' arranty. parts and fabo
-y warranty and fabour
HIGH SPEED 74H00 * Plus much more
74H00 £016 |74H20 £016 74H52 £0.16 74K Leatherlook Cauvjcase
74H0Y 016 74H21 016 74HS3 0.16 74H72 . f i
74H04 016 74H22 016 74H54 on 74H74 gAE Dfdgzleaoll‘lso 10(2 SCSO istical . ifi
24H05 021 24H30 016 24H56 016 74H76 -memory an: -memory statistical and scientific calculators.
74H08 016 74H40 0.16 74HE0 0.6 We repair _ .
T o e e o e repair most makes of calculators—S . A_E. for quotation.
s e oOFE0 oo _FT—_d—__—EAA—@_;.O.B.__—z_SS_——
ease send me . . £ + VAT £256. Total
CMOS 4000 SERIES £34.566 + 51p packing.
4000A £019 4014 £1.0 4028
4001 0.19 a015 110 14030 0.50 NAME
0.19 4016 055 4042 095
090 4019 067 4043 120 ADDRESS ! .
o fem e o 1w | Orders ©© KRAMER & CO., 9 October Place, Holders Hill Road,
).49 4023 019 4050 048 X London NWA4 1EJ. Tel. 01-203 2473. Telex. 888941 attention
4010 0.49 4024 085 4066 075 . KRAMER. Registered No. 1797716. Export orders invited. £2 50 P&P

4011 019 4025 019 4068 0.23
4013 0.39 4027 075 4069 023

oTL
930 £010 936 £o10 944 £010 962 £0.10
932 010 937 0.10 946 010 963 0.10

LINEARS

AP 0.59 560 BDIP 2.55 LM3900 A DiP 035
TO99 0.79 (561 B P 2.55 75450 v oip 045
TO3 1.45 | 562 B Dip 255 75451 vV DIP 0.45
T pkg 065 |565 ADIP 1.25 75452 V DIP 0.45

LM300 TD99 045 (310U TO92 £126 | 739 ADIP £065 ]
301 voIP 029 | 380 ADiP 80 741 VOIP 022
302 1099 045 | 381 ADIP 105|747 ADIP 044 !
304 10100 050 | 546 VDIP 085 748 vDIP 027
308 1099 060 |550 ADIP 055 [5556 (1456) VDIP 065 -
307 v OIP 038 | 555 VDIP 045  |5558 {1458) VOIP 065
1099 0.45 | 556 BOIP 075 |ULN2111  ADP 095
vV DIP 090 [566 Vv DIP 1.20 75453 VDIP 045 y
TO INEG | 567 VDIP 125 | 75454 vDIP 045
62,1216 1.25 | 709 ADIP 022 |7549) Apkg 065
ADIP 1.07 (710 A DIP 0.25 75492 A pkg 0.75
ADIP 149 |71 ADIP 030  |iCLBO38 Funct Gen 195 |
103 210 723 ADIP 038 Voit Contr

12V 1 AMP Oscillator. Sine. Sg
Data tosers e on remusst, A 26 oo, excomncs s e || T Hesder Day-by-day usefulness throughout 1976—that's
wewOmESwoATa | | CALCULATORS S CLOCKS woATA the keynote of our new, completely revised
50! al Chi .99 -
el Dl 02 c gh.Z ¢ 1 Yearbook. New features include a week-at-a-
: al Chy| .
7489 (8225154 Bit Ram TTL 150 5311 Clock Cnip 295 glance desk diary, and a fact-packed
8223 Programmable ROM 250 5312 Ciock Chip 295 ~ , 8 7 )
SHE0 R iR SeE T e 295 Serviceman's Section. Plus the industry’s most
Ceos ] S GukEp o comprehensive buyers’ guide, big legal and
MV 5020 Jumbo Red or Clear £ 016 Refundable Against Purchase technical sections, and pages of valuable trade
AN | Red 7 Seg 270 1.30 [TRANSISTORS
CADE Il e ,Blan2219a 705 £0a7) 28 4124 T092 010 names and addresses. Order your copy now!
NG ss’:uas: 250 |2N 2222 TO18  0.15{2N 4126 T092 0 10
9 Digit Array Fairchiid 37 ;:g;g; Ig;s g;g g:g;g; Igggg:g .
with clear magnifying lens 295 o0 3227 1018 032| 2N 5226 TDS2 010 I To:General Sales Dept.. IPC Electrical & Electronic Press Ltd.
DISCOUNTS: e Al 1o Now randes 1 Room 11. Dorset House, Stamford St.. London SE19LU.
Eametae F | e Guaranteed By DEMA ELECTRONICS | Pieasesend me. copies of Electrical & Electronic Trader
2 | Year Book and Diary 1976 @ £5.50 each. inclusive of
PRICES LISTED ARE BRITISH POUNDS & PENCE. | EOSEYSEe PEEEring, | GHCED EREes @Al el
SEND CHEQUE WITH ORDER. Name
MASTERCHARGE, BANKAMERICARD, BARCLAY Address

CARD ACCEPTED. TERMS OFFERED TO
SCHOOLS & INSTITUTIONS.

POSTAL AND HANDLING CHARGES
SHIPMENT VIA AIR MAIL

under 4.99 add 0.35 £ 10 and over
5.00-9.99 add 0.25 No Charge

“Cheques should be made payable'to
IPC Business Press Ltd

DEMA ELECTRONICS INTERNATIONAL Imder

0. 4 , Ca.
P.O. Box 407 San Ramon, Ca. 94583 USA Company registered in England Registered No. 677128
Cable DEMAELINTL L Registered address Dorset House. Stamtord St . SE1 9Lt

—— — ——— — ——— o — e
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SPIT MOTOR WITH CARTER GEAR BOX,
probably one of the best spit motors made Originally
mtended t© be used i very high priced cookers,
however, this can be put to plenty of other uses for
nstance your garden barbecue or to drive a colour disc
for a dance of display or to drive a tumbler for stone
pohishing 1 fact. there 1s no end to s uses Norrmal
mains operaton Special price duning January and
February £2 50 + 20p. post 30p + 2p
MULTIPLE CONTACT PANEL, size approx 4%'" x
2'%". tms has 200 contacts each cross reterenced
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 1s spring loaded and has a gold “"pip * Ideal if
you wart to make yourself a computer or tor circuit
bread-boarding {resistors etc  plug straight in) or for
working out prnnted 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 oul to only 1p per
contact. probably less than the value of the gold pip
Post 15p + 1p

7.029? € of the old schoot

most certainly will. and most will agree how much
better thss 15 than its modern replacement 1 5 mm 1
has greater current carrying capacity {20 amps against
13 amps} and being stranded 1t will not break so easily
and bexng larger 1t 1s easier to use A fortunate buy
enables us to offer 3 core 7 029 cheaper than we
oould offer 3 core 15 mm. namely £8 agamnst£11 If
you are contemplating nstaling a nng mam. an
immersion heater storage heaters or fues then you
should detinitely buy some of this cable It s pve
covered correctly colour coded and up to all British
standards, n fact. was made by one of our most
famous cable compames Price £8 + 64p per 100
metre coil Carnage £2 50 + 20p
REED RELAY IN SOLENO!D. Resistance 1 5K, this
will operate from voitages of 10v upwards or a currem
of 12mA upwards The flow ol the contral current
doses the reed switch but f you bias this with a small
magnet of an 0pposing current then the flow of the
control current could be made to open tha reed switch
Prce 75p + 6p
MULTI-TURN POTS, American made " il 2K-20K
These are an expensive control hut perform a most
useful funcnon Limited stocks £1 00 + 8p each
19-PIECE SOCKET SET. These were a very popular

TANGENTIAL HEATER UNIT

This heater unit is most efficient and quiet runming. Is as fitted in
Hoover and blower heaters toslinF £15 and more. Comprises motor.
impeller, 2k W element, and 1kW element allowing switching 1.2 and
3 kW and with thermal safety cut-out. Can be fitted into any metal
line case or cabinet Only needs control switch. £5.82 plus post &
VAT £1 2kW Model as above except 2kW £4.25 plus VAT & post 75p.
Don’t miss this Control Switch 44p. P.&P. 40p.

CENTRIFUGAL BLOWER

Miniature mains

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

AUDIO AMPLIFIER

Part of the famous Rediune background music system secondhand
but believed in good order However no guarantee. we are selling for
spares value only These are 6 valve amplihers the output valves are 2
x EL 84 in push/pull complete wih mams transformer, rectibes and
ample smoothing equipment The mains transtormer alone, today would
cost al leasttd Size 15 9%:" x 52" x 42" Prce only £2.00 + postage
& VAT 1.1 50

15A ELECTRICAL PROGRAMMER

B me——— = ]
209 /L 20 "‘
glass fron1 chrome bezel €1.50 exira

SMITHS CENTRAL HEATING CONTROLLER

driven blower centrifugal type blower unit by
Woods. Powerful but specially built for quick running—driven by
cushioned induction motor with specially built [ow noise bearings.
Overall size 44" x 44" 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
hood. film drying cabinet or for removing flux smoke when
soldering. etc , etc. A real bargain at £3.30 + 60p post & VAT

meta | anda , s DI ENENEN
of flex cable Wired up ready to work. £2.75, VAT & postage - )
65p

Learn 1n your sleep Have radio playing and kettle boiling as you awake —
switch on hights to ward oft mtruders — have a warm house to come home lo
All these and many other things you can do if you invest in an electrical
programmer Clock by famous maker with 15 amp on/off switch Switch on
time can be set anywhere 1o stay on up to 6 hours Independent 60 minute
vi memory jogger A beautrful unit Price £2.95. VAT & Postage 60p or with

Push button gives 10 variations as follows (1) continuous hot water and continuous central heating (2)

THIS MONTH'S SPECIAL OFFER s a very varsatite
transformer which can be used for many purposes.
Rated at 250 watts it 15 very well buift with frames for
upnight mounting and 15 varmish impregnated Its
prmary 1s for 2307240 volts 50 cycles. it has four
secondaries each 10v very high current windings. Just
a few of the circurts it can power are 10-0-10v atup to
12 amps, 20-0-20v at up to 6 amps, single 10v at 25
amps. single 20v at 12% amps, single 30v at 9 amps:
single 40v at § 5 amps The transformer can be used
for power circints | ging. etc) or for it
there being ar earth screen between primary and
sacondanes A iranstormer ltke this today would cost at
least £15 from the makers. however. we are making a
special offer 31£3:50 + 28p, post£1 + Bpeach Grab
some while you can, our stock may not last long.

12V MINJIATURE RELAY with plastic dust cover
Thss has 4 sets of gold plated change-over contacts. the
otfical rating of which we are not sure. but they look
plenty big enough for 5 amps Size of the relay 1%"’
fugh x %4’ wide x 1%’ thick Price£1 + 8p

110V OPERATED CONTACTOR. This has 4 sets of
10 amp contaczs. This is really a relay but much more
robust than the normal type and with bakelite
separators between the contacts to prevent flashovers
I 1t 15 not convenent to work two of these mn series
230/ 240 volts. then use a condenser In seres to Cut
down the voltage A reai bargain at£ 1 50 + 12p which
15 less than halt manufacturer s price.
FLUORESCENT DIMMING. Fluorescent lighis
cannot normally be dimmed unless the cathodes are
maintained at ther rormal voltage We have a Philips
baliast designed especially to do this and with this
bailast a 40 watt lamp may be dimmed using a vanac
or thynstor dintmer Price £3 + 24p, post 60p + Sp.
= PULSE TRANSFORMER with circwit for sound to
hght unit 1t 158 @ very simple circurt and all parts are
readily obtainable trom us or you may already have
them in your junk box Price of the transformer with
crcunt 75p Postand VA T pawd

ORP 12 LIGHT CELL. This device has been going for
some years now but 1t has not been bettered and new
applications keep being found for 1 We have good
stocks. pnce 65p + 5p

METERS WITH BUILT IN TRIP. A most unusual and
nteresting pansl mounting nstrument American made
these are flush mounting. full wision, moving coil
meters, face size 2%2'' x 2%" with two front settings

hne when we last had them, we have |ust secured a
further delivery Covering sizes from 4" to 15/16"
with rawchet handie and two L shaped handies
altogether 1n a wall mounting holder A must for every
man s bench, also useful for carrying in your car Price
£1.40 + 11p, post 50p + 4p

continuous hot water but central heating off at might {3) contnuous hot water but
central heating on only lor 2 periods duning the day {4) hot wate and central
heating both on but day time only {5) hot water all day but central heating only tor
2 periods during the day (6) hot water and central heatind on for 2 perods dunng
the day ume onty — then for summer time use with central heating off 17) hot water
continuous (8) hot water day time onty (9) hot water twice daily 110) everything ofl

which enable an external circuit to be tnpped. a light ht
or an alarm sounded 8t any pre-set voltages within the
range ot the meter We have meters covering the
foliowing DC voltages 0 10 2v. O 1o 6v: O to 15v: 0 10
25v.0to +25% Oto +150 Price £6.50 + 52p

PAPST MOTOR. These are German made but a very

CAR ELECTRIC PLUG, another item which we have
been out of stock for some time but which has just
come in again Fits in place of a cigarette lighter 50 15 a
useful method of making a quick connection into the
car electnic syStem for a mini immersion heater, razor
cassette player. etc Price 58p + Sp each

NYLON DRIVE CORD. We are always getting asked
for this 1n the shop so we expect quite a ot of our post
customers are needing it 100 Standard 6 ft lengths
suitable tor most recewvers Price 20p + Sp per length
LUBRICANT AEROSOL. You have probably often
found the need to lubricate 1naccessible places the
aerosol we have is yust night for this, you can direct it in
3 tine spray The lubricant torms a dry film, 1t s i tact
ICt Fluon L1689 Prce 45p + 4p percanor 12 canst4d
+32p

A handsome Iookmg unit with 24 hour movement and the switches and other parts necessary to select the
desired programme of heatiny Supphied complete with wirtng diagram Onginally sold we beleve at
over £15 — we offer these while stocks last at £6.95 each VAT & Postage B5p each

special feature about them which has made them
popular for use in tape recorders and other apphcatons
requinng 3 very constant speed 18 that nstead of the
centre rotating 11 1S 1n tact the outer which rotates and

offset packing expenses

TERMS: Where order is under £5 please add 30p surcharge t0

this being a fairly heavy casting acts as a flywheel or
capstan These motars are also Capacitor Start so easy
© reverse We have just receved dehivery of a
200-240v AC papst motor. maker's ref KLZ
32-50-4-3500 which we estimate 1o be 1/40th HP,

CROYDON CRO IXX

J. BULL (ELECTRICAL) LTD.

(Dept. W.W.), 103 TAMWORTH ROAD

size 1s 3 damster 3" high Price £6 + 48p, post 40p
+ 3p We also have a similar, but slightly larger
motor (esimated 1/20th HP). 116v working. price
£2 50 + 20p. post 30p + 3p

110 R.P.M. MOTOR. We have good stocks of very
well made (Armencan) induction motor coupled to gear
box reducing speed to 100 r.pm

Varisble OQutput

VOLTAGE REGULATORS

DIODES
Rectifier Diodes

from
'MOTOROLA @ MULLARD @ SIGNETICS

MC 1469 R 500 mA 2 5-37 0V Positive €1.83 1N 4001 Series 1 AMP
MC 1463 R 500 mA 3 37 0 V Negative €2.50 1N 4001 v €0.04
MC 1723 CP2 150 mA 2 0-37 0 V Positive €0.50 .24%2 138\/ ;3 06 MONSANTO @ FERRANTI @ GIM
MLM 305 G 20 mA 4 5-40 O V Positive €1.25 1N 4003 200 v £0.07 ===
mm Jé)g G 20 mAg 140 OVV Negative £1.25 1N 4004 400 v €0.08 Mullard Audio and Radio Modulou
466 L Floating Current/ ollage.regulalor £3.53 1N 4005 600 V £0.09 #LP 1173 10 Watt Audio Amp £6.68
Fixed Output . 1N 4006 800 v £0.10 *lP 118472 Very low distotion stereo pre-amp £7.16
|5~an Positive Voitage—£1.20 N?mv; Voltsge—£1.60 1N 4007 1000 V £0.13 #LP 1185 FM 1F Amphtier £5 5:‘
volt MC 7805 CP MC 7905 CP i #LP 1186 FM Tuner Module 5 . €68
12 volt MC 7812 CP MC 7912 CP m; 55(% Sortes 3 A?gv £0.16 *LP,1400 Stereo Decoder Module o . £7.22
15 vott MC 7815 CP MC 7915 CP MR 501 100 v £0.17 ‘Special ‘kit'" offers
;g o m ;g;g 8: mg 58;5 g;‘ MR 502 200 v £0.18 (1) 10 Wart Stereo amplitier compraing -
volt MR 504 400 v £0.20 1% LP 118472 ND 2 x L
0.7 Amp Positive Volage— £0.77 MR 506 600 V €0.25 «NORMAL PRICE uo.sz *KIT PRICE £15.00
5V MC 7705 CP TO3 Voit Positive Regula- MR 508 800 v €0.29 ) G0
tors R unec compnsing —
BY xg ;;:2 g: ) ol G ) MR 750 Series 6 AMP 1Tx(P1185 1 xLP 1186 1 x LP 1400
MLM 309 K — £1.53 MR 750 50V €0.27 «NORMAI PRICE £19.88  +KIT PRICE £15.00
MR 751 100 v £0.29 Data Sheets on each module 10p extra
DISPLAYS AND LED'S m ;ig ggg\‘j €0.33
All from Monsanto MAN Senies L e ooty iy MULLARD TRANSISTORS/DIODES
7 segment displays — Red yellow green orange ’ AC 126  €0.21  BAX 17 €014 BD 160 £2.00 BF180  €0.33
Type | Common anode RH decimal 03 neh 0 4 ch e DGl EA7 s, AC127 €018 BC107 €012 80181  £0.65 B8F181  £0.33
Type 2 Common anode overflow [+ 1) , £1.34 £1.66 General Purpose Diod AC 128 £0.13 BC 167A £0.13 BD 182 €0.70
Type 3 Common cathode LH decimal e e C 15 8C 1€ £0.80
IN 4148 €0.04 AC 153 £0.08 €78 £0.09  BD 183 .8 MOTOROLA
Please specify colour height and type number reqd Tuning Oiodes - AC176 €018  BC 1(8 €0.10 gD 201  £1.00 B
Type 4 0 12" Red display - £0.35 BB 105 A VHF €0.59 AC 188  £0.32 BC 10BA  €0.11  BD203 £1.00 h2;1 ?;2%? g)-;g
Light emitting diodes — Red yellow green orange +BB 105 B VHF £0.63 :g: ‘28 go.ag gg :ggs 008 Bg 22 :g:é Mj 2966 €0.78
Type 1 02 inch drameter panel mounting €0.38 #8B 105 G VHF £0.44 ey ol o loe o3 BDI33  fos2 M 3001  £1.86
Type 2 0 125 inch diameter PCB mounting €0.15 Red only MVAM — 1M MW/ LW £€2.70 g i el 08 D232 0187 sMJE340  £0.81
Type 3 0125 inch diameter high intensity £0.32 i (5 (I y £€0.75
ERRA AD 140 €036  BC 148 £0.06 BD237  £0.62 MJE 371
Please specity colour and type number reqd FERRANTI INTEGRATED AD 149 £0.50 «BC 1488  £0.08 8D 238 £0.72 MJE 521 0.68
Unless otherwise specified atternate colours witl be shipped 1f ordered colour 1s not CIRCUITS AF 114 £0.25 «BC 149 €0.08 BF115 €0.14 MUE 2995 €1.18
available ZN 1040 E Unvarsal counter/display AF TS £0.22  #BC 157 £0.08 BF 167 £0.20 MJE 3055 £0.72
7 segment decoder drivers — drver €12.00 AF 116 ¢o.20 *BC 158 €0.07 BF173  £0.22 MPSAQE  9.17
CMOS common cathode MC 14511 CP £1.23 ZN 1034 E Precision timer £2.99 AF 117 €0.19  *BC 139 €0.09 8F 177 £0.43 MPSA 12 €0.33
¥ ; t common anode N 7447 B £0.75 *ZN 414 A N Radio circunt £1.00 AF 121  £0.10  *BC 327 £0.18  BF 178 €0.32 *MPSU 06 .37
common cathode N 7448 B £0.85 AF 125 £0.24  «BC 328 €0.18 BF 173  £0.38 *MPSU 56 £0.39
DATA BOOKS SOLDERING JRONS AF130 3y BOVIZ 08 weoar  SCELLANEOUS i
ctotols Litesold soldering rons 240 A a.c AF 178 €040  BD 115  £0.22  ME 0414 0.07
Orodes Transistors etc over 3500 pgs €10.50 AF 239 £0.60 80 12 -
CMOS over 400 pgs £1.50 Modet 90 12 wats £€2.75 G2 iReoY B 144 €0.70 ME 0462 £0.30
Uinear mtegrated crrcurts over 800 pgs £2.50 Modet 142 20 watt £2.80 art 016 B913)  fo37 MEo0a92 €027
Signetics Model 187 24 wea EaTo5 Bi |154 Eg.g: DR €0.50  ME 1002 0.50
Oata/ Appiications book over 1600 pgs 00 Conqueror —iight weight (35 gym) h|gh gA 122 §0'07 sobise Cg-lg ME 4003 €0.17
Booklets on CMOS. DMOS. 74LS Consumer | C shift registers RAM s £0.20 each efticiency wan 2:93 BA 18 €017  BD137  £03 o Ehroa o0
Rrecennie) Spring stand for above rons t214 oo et 30 Meaio4 £0.06
No V AT fhis section Desolderng  attachment—fits  Conqueror R £0. €0.34 T1P 29A £0.50
AT e only ales BAV 10 £0.08 BD 139 €0.38  11p 308 £0.30
RESISTORS Desoldenng braid 5 foof reel €0.79 CXo (00 ke 0K AR £0.50
¥, Wart Carbon resisters Mullard CR 37 1p esch i BAX 13  £0.06 B0 144 £2.00 TP 424 0.50
Y2 Want Metal Him resistors Welwyn MR 5 5p each
8 Wan Wirewound resistors Welwyn W 22 37p each INTEGRATED CIRCUITS
12 Watt Wirewound resistors Welwyn W 23 39p each Swgnetics Linears pA'241 CV Op Amp o €0.42
20 Watt Wirewound resistog Welwyn W 24 41p each MC 1458 Vv Duat comp op amp £0.80 pA 709 CV Op Amp £0.30
W23 and W24 are avallable up 1o 27 k!l all other standard values available #NE 540 L Audio power dniver £1.17 N
Y NE 555 V Timer £0.44 Signetics Memones
« . 1.C. SOCKETS .. NE 556 A Dual Timer - £0.95 N 827806 B 256 bit bwpoRlar RAM £4.50
€ 14 pin £0.12 1€ om £0.15 /'/l-‘w NE 561 BP L L wih AM demod €270 2102 B 1024 bit MOS RAM § £2.85
. 24 pin £0.26 28 oo €0.27 v NES62BPLL withVCO £2.70 Special Offer:
40 -n_£0.30 NE 566 VP t L funcuon gen ., £150 Motorola 14 bin 741 C £0.10

, c ’C OMPONENTS

Dept. WW, Wellington Road
London Colney, St. Albans
Herts. AL2 1EZ

Terms of Business: Cash with order
PRICES EXCLUSIVE OF V.A.T. WHICH MUST BE ADDED AS SHOWN BELOW
Postag’e/Packmg 30p + VAT V.A.T. B% except where marked thus * These nems 25%

MAIL ORDER ONLY

e e ————
WW — 089 FOR FURTHER DETAILS
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ELECTRONIC

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

R

TELEPHONE
TEST EQUIPMENT

SIEMENS

Level Meter 3D 332 0.3.1200KHz

Level Meter 3D 335 10KHz.1 TMHz

Level Oscillator 3W29 0.3-1 200K Hz

Level Oscillator 3W518

Carrier Fraquency Sweep measuring set up. Type Rel
32 M710 (to 15MHz), Comprising Level Oscitlator
Rel. 3W 518 Level Meter Rel 3D 335 Sweep
Attachment Rel 3W 933. Tracing Receiver Ral 30
J46. Used for measurement on carrier telephone
equipment tfor coaxial systems (eg V960. V1200 &
V2700) and wieband radio relay systems (e.g
FMBO0 FMANQ FM1800) P.O.A.

Octave Filter 74143A 37 6-12.800Hz For
analysing noise & interference on comms systems

Particularly usetul with P.O.A

Setectve Level Measuring Set 7418115 60 1364 KHz
£125.00

Measuring Set 748314 o]

P.O.A.
Mihwats Test Sets 74166 £50-£65.00
Noise Generator 74126 20Hz-4Kz £120-£200.00
Selective Level Measuring Sets 74832B
S50KHz-800MHz 03-3V, 0-800m V & dB scale
60mV-120mV FSD (adjustable) on dB scale W
function also as Beat Frequency Indicator & as a Freq
Deviation Meter Transistonsed & Porable operates
from an internal battery Impedence 750hms £140.00
Wrme Noise Generamr 742628 Measures basic noise
dul systems
(UD to 960 ccts ) m terms of Nosse Power RatioP.0. A

WANDEL & GOLTERMAN

Level Transmutter TFPS 42 10KHz-14MHz £375
Level Meter TFPM 43 10KHz-14MHz £375
Wandel & Goiterman VZM 2. Distortion measuring set
tor phase and amplitude mod For multichannel FM
Radio Systems up 10 12MHz base bands £350

PULSE GENERATORS

AOVANCE

Double Pulse Generator PG 56. Puise Amplitude
0.1V-10V  Sq. wave 010V Rise Time 10nsec
ftypicaity) £87.50
Pulse Generator PG 55 P.O.A.
Modular Pulse Generator Advance Type PG.52
System of 5 Signal Generating & Processing Units
Repetiuon freqs up to 20MHz & Qutput Pulses 10 20V
{500hms) Rise & Fall imes Bnsec  its versatility enables
the production of complex pulse & ramp wavetforms not
obtainabie from pulse generators £250
ADVANCE

Pulse Generator PG55

HEWLETT PACKARD
Pulse Generator 21 2A Puise width variable from 0.07
to 10usec Amplitude 50V peak +VE or —VE into
50chms. 10d8 step-attenuator. Puise rise & delay time
0 02 usec £240.00
MARCONI

Double Pulse Generator TF1400/S Min type CT434
C/w TM6600 sec Pulse gen Plug In 10Hz-100KHz
100nsec- 100usec The main pulse generator provides
Negatve pulses up to 200V E.M F 4+ VE puises up to
B0VEMF & Simultaneous +VE & —-VE putses up to
20EM T P.O.A

P.O.A.

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.

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
Swerep Oscillator 6920 2 4GHz. Sweeps from “start
t0 “stop freq SPECIAL OFFER £300
Sweep Oscillator §93B 4-8GHz

SPECIAL OFFER £328
Sweep Oscitletor 6930 4:8GHz £325
JERROLD
Sweep Signal Generator 900B. Central Fregs.
500KHz- 1 200MHz Sweep widths narrow as |0KH1 10
400MHz2 wide. 500ohms o/p impedance 400
MES.L.
Swept Signal Source MHBB3 7-12.5GHz

SIGNAL SOURCES

£480.00

ADVANCE

VHF Square Wave Generator SG21
10 KHz-100MHz. Max. 0/p 2V £35.00
AIRMEC

H.F. Signal Generator 201. 30KHz-30MHz (7 bands)
int. Xta( Calibrator o/ p level variable 1uv-1V 75ohms
impedance. Int. Mod at 1KHz Ext Mod. 30Hz-
10KHz £60-115.00
GENERAL RADIO

Unit Oscillator 1209C. Freq. 250-920MHz. Accuracy
1% Drift 0.2%. D/pin to SDohms = 150mW supplied
with Power Supply Type 1201-CQ18 as
itustrated £215.00
Unit Oscillator 1218A. 900-2000MHz. Power output
of 200mw across band £140.00
Unit Osaillator 1363 Spec on request £495.00
HEWLETT PACKARD

F.M /A M Sgnal Generator 202H. FM.AM Cw &
pulse coverage 54 10 216 MHz R.F o/p 0. 1uv-0.2v
500hms Impedance €450
Univerter 207H for use with above
U H.F Sgnal Generator 612A 450-1200MHz  £495
V.HF Signal Generator 608E 10-480MHz {5 band)
Accuracy *0.5% o/p 0.1pV-1V {vanabte) 50chms
Int AM 400 & 1000Hz Ext A M. 20Hz-20KHz

Superb condition £895
Signal Generator 614A. 900-2100MH:z o/p
0.1uv 0.2V (500hms) £395.00
SHF Signal Generator 618C. 2 8-7 6GHz = 1%
50ohms £550.00

U H.F Signal Generator 616A 1.8-4 2GHz £475.00
MARCONI INSTS.

FM./AM Signal Generator TF 995435 Ministry
type No CT402 1.5MHz.220MHz. RF o/p
2uV-200mV  Intermat & External Mod Facmnes v
good congition 85
F.M /A M Signal Generator TF 995A/5 1 5- 220MH1
n 5 bands. O KV 200mV F.M. upto *120KH: tfrom
50Hz- 15KH7 M up to 50% from 100Hz-10KHz
o/p (i) 2uv-200mV {2) with terminating  unit
TpV-100mV Int mod freqs. 400H2, 1KHz & 1.5KHz
Distornon (1) on internal F.M +25Hz (2) on
internal AM < 6% at 30% mod £300 to £350
AM Sgnal Generator TF801D/1 Freq range
10-470MHz R.F output O 1u-1V Pston attenuator
500bms Impedance Modutation Int A M. 1KHz. Ext
AM 30 Hz-20KH:z Low spurrous F.M. & dnf

VSWR 120 fess £400-£800
A M. Signal Generator TF801D/ 1S Military Verswon
10 485MHz £450-£800
R C Osciltator TE1101 Superb Condition
20M2-200KHz 60dB Arenuator Output contnuously
vanable up to 20V £220
R C Oscitator TF1370A 10H2-10MHz. Square Wave
up 10 100KHz High Outputs up to 31 BV £285

Amemberof
theEBgroup

P e
4l

R.C Osciiator TF1370
Phase/A M  Signal
0.4-12MH2

A.M Sgnal Generator FF BO1B/3S
O.luv-tv £195.00
R.C Oscidlator TF1101 Frequency range
20HZ-200KHz. Outpur Direct into 600Q0-20V
vanable Atienuator 0-6aB in 10dB steps Impedance
600s2 Distortion Via 1kHz Filter iess than O 1
Direct or via Attenuator Less than 0.6% 50Hz-20KHz

Generator TF

12 485MH1

Less than 1% 20H2-200EH:z. Superb condition £220
UHF & SHF Swnal Generator TF1058
1600-4000MHz 0 1uv-445mV  50ohms  Impe.
dance £295.00
Heterodyne Generator TF1221
2MHz 100MHz €45.00
FM/AM signat Generator TF937/1 CT320
35KHz- 18 3IMHz. As seen condition £80.00

Partable Receiver Tester TF888,3 Freq
70KHz-70MHz Xtal check 500KHz & 5MHz OCurput
TuV-10mV in 10dB sters 1KHz A.F Oscillator af
Power ranges lomV 100mw & 1w £70.00
Wide range R-C Osciiator TF1370. Sine wave
10Hz-10MHz  Sguare wave 10Hz-100KHz Direct
outputs up to 31 6V  Atenuator with 75ohms

1000hms & 600ohms impedance £110.00
Also TF1370A Later verson of above €285
Phase/A M  Signal Generator TF2003

0.4-12MH:z £150.00
MUIRHEAD

L F Decade Oscillator DBSOA 2 phase

00THz-11 2KH7 £295.00
Decade Oscillator DB30A 1Hz 11 2KHz £335.00
RADIOMETER

Sterea signat generarcr SWG1C Full spec on request

Superb condition £400
WAYNE KERR

Video Oscillator 0 12 KH7 8MHz n 6
ranges £75.00

V:deo Oscillator 0 220 10 KHz 10MH:z

OSCILLOSCOPES

ADVANCE
0S 2000 Scope c/w. 0§ 2002Y & 0S 2003x Hug
ins

HEWLETT PACKARO

£150.00

Oscilloscope 140A c¢/w 1415A time doman
reflectometer  For 1testing of cables. connectors
striplines & transmission ines £750
Sampling Scope 185B DK-3.5 GHz £395.00
Oscilloscope 1754 DC 5CMHz Main Frame £150.00
Plug-1ns available from £25-£55.00

50MHz single channet 17314 Time Mark Gen 1783
Aux Plug-tn 1780A Display Scanner 1782A Sweep
Delay Gen 17818 Dual Trace Vert. Amp 17504
Detay Gen 17814

_www.americanradiohistorv.com
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MARCON}

Portable Scope TF 2203 DC-15MHz S0mV/cm £116
T V. Scope TF 2200A/1 ¢/w TV Ditt. Plug in TM
6457A DC-30MHz £1980
Portable Scope TF2203. 15MHz Bandwidih. DC
coupled. 50mV/cm sensitivity £125.00
PHILIPS

Oscilloscope PM 3250/02 DC-50MH2 £385
SOLARTRON

Portable Scope DC-6MHz Double Bean £95
Solarscope CD 1016 NS 10 DC-5MHz Double Beam
Suitable lor TV Servicing £95
Portable Scope CD 1400 DC-15MHz Plug ins avaulable
X 1441 1443 1444 £1
Wide Band General Purpose Scope CD-1212 (Mm
Type CT484) Piug ins CX1251 & CX1252 £149.50
HEATHKIT

10 12 » Scope Single Beam 50MV/cm DC-4.5MHz
5" Tube. Assembled Returbished. Our price  £49.50
ROBAND
25MHz Scope B 050 c¢/w 5C Plug 0 £200
25MHz Scope R 050A ¢/w 5C Plug £225

VO ERS

ADVANCE

77B Millvohtmeter 50Hz-4. 5MHz 0 001V 1o 300V

FSD Input Impedance 10Mohms

Voltmeter VM BO AV Volts 0-500V (ranges 6) DC VOIls
1 5KV 7 ranges. Resistance 0 1000Mohms £45

DAWE

Valve Voltmeter Type 613B 0 03-300V
‘R M 5) £125.00
VOI(n\Pler TVM 1063 P.O.A.

HEWLETT PACKARD
OC Vacuum Tube Voltmeter 412A 1MV-1000V 1
Accuracy Can 8lso be used as Ohmeter &
Ammeter £75
VTVM 4000 1mV 1o 300V FSD. 12 ranges 10Hz to
4MH; 2% accuracy (nput impedence 10Mohms £85
VTVM 400L Logarthmic version of 400D Reads RMS
vatue of sine wave Log voltagescale 0310 ' &0 810
3. Linear d8B scale. Input Impedance 10Mobms  £90
Vacuum Tube Volimeter 410B Freq Range
20HZ-700MHz. AC1-600V (6 ranges) DC 1V-1KV
ohme!ev 0 2 ohms to 500Mohms (7 ranges) Accuracy
5.00
D C Microvoltommeter 425A Voltage range + ve &
ve from 10uV and scale to 1V end scale 11 steps 1
3. 10 sequences, Current +ve & —ve from 10pA 10
3mA Amplifes Gain 1000.000 £95.00
Vacuum Tube Voitmeter 400H Freq Range
10H7 4MH;  Volts 1 OmV-300V F5 (12 ranges)
Accuracy * 1% (50Hz-500KHz) = 2% {20H7-1MHz)
P.O.A.
AV Voltmeter 400E Sold state AC volts 1mV-300V
FS 12 tanges) Freq 10Hz-10MH2
Accuracy 1 P.O.A.

ELECTRONIC

ADD 87 VAT TOALL PRICES
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MARCONI

Sensilive Valve Voltmeter TF 1100 100pV-300V AC
Freq coverage 10Hz-10MHz. Meter has dB scale
tacility €85
Valve Voltmeter TF 1041B General Spec 0-300V Ac
0-1KV DC Resistance up to 500Mohms £60.95
Voltmeter No 3 CT.208 TF 958 AC 100mV-150V
multipher extends AC range to 1 5KV OC
50mV-100V Freq Range 20Hz-100MHz £55.00
PHILIPS

L.F. Milivoltmeter GM.6012 12 ranges-1mV-300V
4B scale on meter Accuracy 2Hz- 5%
S5Hz 10UKH: 2 5% 100KHz-1MHz<<0.5% Amplih-
cation available 60-70 £65.00
HF  Milivolimeter GM 6014 Measurning Ranges
1mV-300mV in 6 ranges. Accuracy at 30KHz - 3% of
FSD = Amphtude Char 1KHz-30KHz tat within
* 5% £55.00.
DC Miciuvoltmeter GM6020  10u4V-1KV  Current
YOpA-10uA Accuracy 5% (FSD) 0-100.V, 3% (FSD}
AU other ranges Recorder 0/p tacility £65.00
SIGN ELECTRONICS

A F. Valimeter AM324 £60
HF Milvoltmeter Philips Type GM 6014 Ranges
1mV-300mV in 6 Ranges Facility also for
100mV 30V Meter equipped with dB scale Accuracy
at 30KHz less than 3% F.S D Amplitude characteristic
flat within * 5%

SOLARTRON

D C Oignal Voitmeter LM1420.2 2 5uV-1Kv in 6
ranges 005% DC accuracy £235.00
DVM Type LM1420.2Ba OC. true RM.S. & mean
AC sensing Accurate measurement irrespective of
harmonic distortion  accutacy * 0.25% Freq
40H:-20KHz P.O.A

A C Converter LM1219. 30mV-300V mean readmg
Freq range 10Mz-10KHz P.O.A
DVM LM 14803 Autoranging version of LM
1440 3 Max reading 39999 5uV-2KV DC. Full spec
on vequeS| P.O.A.
FLU

AC OC Ditferential Volumeter 803 0-500V Nult
Ranges 10 1. 03 &0 01V £128
Differenual Voltmeter 821A For catibration. testing.
stability measurements of regulated power supphes. DC
Voltmeter calibrabon  +0.01% ‘absolute accuracy
infinite iInput resisiance at null over entire 0-500V
range standard cell reference Polarity switch In-line
readout with automatic lighted decimal No zero
comrols  Usable as conventional V.TVM (3%
FSO) €165

ADVANCE

Recorder Culibrator HC20 £15.00
AVO

Valve Tester CT160 For testing of receiving & low
power valves Mutual conductance. Emission
Electrode. insulation & anode current can be measured
Ministry approved £60.0

ROKERSLTD

Carriage and packing
charge extra on all items
unless otherwise stated.

AIRMEC/RACAL

Wave Analyser 248A. 5-300MHz £195-£300
Wave Analyser 853 30KHz-30MHz Sensitivity 1uV
10 1V up to 20 MHz. 44V 10 4V up to 30MHz £95.00
Wave Analyser  248.  Freq Range 5MHz-

300MHz £80.00
AIRMEC
Modulaton Meter 210 £75 to £100
AMPEX

F.M /Direct Recorder/Reproducer SP. 300 4
Channels Speed 1%, 3%. 7%, 15 ips. Freq. response
Insirumentation  50Hz-40Hz at 15 ips Audio
50Hz-18KHz at 16 ps Special offer £850
BECKMAN

Transfer QOscillator 75880H DC-15GHz with counter
7 5MHz-15GHz without counter Sensitivity 100mv

(RMS) £350
BELL

Gaussmeter Type 120. complete with Probes P.Q.A.
8 &K

Deviation Bridge 1505 P.O.A.
BURNDEPT

Banery Charger BE370 £50.00
B.P.L.

Etectrolyuc Capacitance Bridge CB 154-D. Q
2uF-22,000uF Freq 50Hz €35.00
COSSOR

Battery Charger CC.99 £15.00
DECCA

Power Supply for Noise Source. MW.6 1 P.O.A.
GENERAL RADIO

immittance Bridge 1607A Immaculate Condition A
Wooden Transit Case £10
Unit Nutl Detector 1212A 20Hz-5MHz. Log Response
with 120dB sacale P.O.A.
GRIFFIN

Bioanalyst (Automatic) Sample rate 120/hour &
individualty trom 2-60

HEWLETT PACKARD

Distortion Analyser 331A £210
Oigital Recorder 560A £110
Digital Recorder 5618 €140
MARCONI INSTS.

Artenuator TF 1073A/2S €85
Distortion Factor Meter TF 2331 Brand New Condn
non

Blank & Sync. Muxer TF 2908 CSO
Quantizavon Oistortion Tester TF 2343 P.O.A.
RF Power Meter TF 1152/1 £75
RADIOMETER

Stereo signal Generator SMC 1 P.O.A.
RHODE & SCHWART2

Stereo Coder MSCBN 4192/2 P.O.A.
TELONIC

Sweep Generator SM 2000 c/w Plug Ins E-3M, 56 &

On these pages vou will
Tind 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 mot
listed, 1t will pay you to ring us
first — we believe we offer the
best prices and the best
service. . _

WORLD WiDt EXPORT.

Enquiries and tenders
welcome from any part of the
world.

HOW TO REACH US .

\We are easy ta rzach, 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.

ELECTROMC
BROKERS
TEST
EQUIPMENT
CATALOGLE

The most comprehensive cataiogueof its kind

ever compiled in the UK.

Send 50p towards printing, pomage, etc.

{Overseas customers £1) and a catzlogue wili

e sent by return.

Electronic. Brokers Ltd. will then keep the
b g

v
sheets free of charge.

MULTIME

SUPER TESTER 680R ICE

20,000 Ohm per Volt Sensitivity Fully screened
against external magnetic fields_ Scale width ans small
case dimens:ons {128 x 95 x 32mm) Accura:y and
stability (1% D C 2% in A C) of indicated reading
Simplicity and ease of use and ‘eadebility. Full ranges
ot accessones. 1000 times overload. Printed Circuit
board 15 remvable without de-saldenng More ranges
than any other meter Ask for free caralcgue €18.50

FANTASTIC NEW
MICROTEST 80

MEASURES DNLY
90 x 70 x 18mm
Electronic zero (¢

Amazing Value at £11.95
8 fields of measurement
and 40 ranges

PRINTED CIRCUIT BGARD 1S
REMOVABLE WITHOUT SOL.DERING

Vola d.( 6 ranges: 100mV 2V 10V 50V 200V
1.000V UK. V) 2% precisanand ¢ anda ¢ Volts
a.c. Sranges. | 510V, 50V. 250V 1 0DOV (4ked/V)
Amp d.c 6 ranges: 504A 500.A 5mA 30mA
50CmA LA Amp ac. 5 ranges: 25J.A, 2 SmA
25mA 250mA 2 5A Ohms 4 ranges: Lowt) 1! X 1
2% 10, < 1D0 (from 1 /10 diduntl 5N 1)) V Gutput

Please note: All instruments offered are
secondhand and tested and guaranteed 12
months unless otherwise stated.

wwweamericanradiohistorv com

49-53 Pancras
Road London
NW12Q

Te Ol- 837 7781

» ranges | 5V 10V, 50V, 250Vv. 1 000V, Decibeis

22dB, +36dB +50dB. +62d
Capacity 9 ranges: 25.F 250uF  2.500uF
5,0004F
Accessories {extra) available to convert
Microtest BC & Supertester 680R 1nto
ollowing  SIGNAL INJECTOR, GAUSS
METER, LLECTRON!IC VOLTMETER, AMPER-
CLAMP. TRANSISTOR TESTER TEMPERA-
TURE PRGBE, PHASE SEQUENCE
INDICATOR — Send for details

AMPERTEST 690

Data Summary Curient Ranges Oto 3. 10 30. 100
300 & 60CA AC fsd. Accuracy” + 3% Voltage Ranges
0 t0 250 & 600 V AC fsd. Accuracy. * 3%. Frequency
Range 50 to 60 Hz Dimensions 185 x 85 x 30 mm
Maxmum  Conductor  Sue  (a) Circular 36 mm
diameter. {o) Rectangular 41 x 12 mm Weght 400
gm
For ammetric measurements in AC By rotating the
various ranges commutator. the chosen scale
wmmediatety appears. The indicator can be locked so
1hat the reading is retained even after disconnecting the
circuit under test. Ability of ammetric measurements in
AC of bare o insulated connectors of up 10 36mm
diameter of bars up to 41 x 12mm Size 18.5x 6 5 x
3 cm Weght 400 gms. Case with shatter proof glass

Perfect insuilation up 10 1000V AC. Accuracy of
range better than 3% A reducer (Mod 29} 1s available
for low intensity measurements (300 mA FS)

The instiument can be operated with one hand

Eight different ranges in AC 5060 Hz' 3. 10, 30
100. 300 6C0A, 250-600V. 0-300 mA with the aid
-of the Reducer Mod 29
included free

Only ore wsible scale with cyhndric lens — for
magnified reading for each range

The ammemc clamp ICE 1s easy 10 use to measure
be intensity of current flowing through a conductor, or
the usage of any electncial apparatus. AW that s
necessary 5 to clasp only one of the conductors to the
tircuit
MORE RZNGES FOR LESS MONEY!
AC/DC Nuitimeter type U4324 A-DC 0.06-3A 6
Ranges A AC (P3A — 5 Ranges V-DC 0 6-1200v — 9
Ranges. \ AC 3-900V — 8 Ranges Freq i the range
of 45 10 2JkH: Resistance 500 ohm 10 5 Mohm 5
Ranges. [=cibel —10 to + 12dB Accuracy =2.5%

All above Mulumeiers DC. + 4% AC
Dimensions 167 x

are branC new 98 x 63mm
ony£9.75.

POST & PACKING 60p

/@3777%;
D
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Price Price Price Price quo Itg
Type excluding including Type excluding including
L SRV AT} Lvar | VAT | VAT | Manufactured strictly to
BC 107 0.090 0 1% 2N 930 8.208 8.250 stringent specifications.
BC 107A 0.130 | 0.16 2N 1132 24 300 D ey ———
BC1078 | 0140 | 0.175 IN 2129 0240 | 0.300 ! 9
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 I 8.220 0.275 serVIce
BC 108C 0.140 0.175 2N 2221 180 0.225 . .
BC 109 0090 | 0113 IN 2221A 0210 | 0263 Orders actioned in 24 hours.
BC 109B 0.140 0.175 N 2222 0.200 0.250 Over one million transistors
BC 109C 0.140 0.175 2N 2222A 0.250 0.313 In stock.
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) 0110 0.138 2N 2906 0.170 0.213 S eCIo
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 ISCOU"tS
BFY 51 | 0.200 0.250 2N 4037 | 0.250 0.313
BD 131A 0.360 | 0.450 1N 4001 0.050 0.054 .
8D 135 0.360 0.450 1N 4002 0065 0070 For Iarge quantities ordered
BD 136 0.396 0.495 IN 4003 0.070 0.076 by retailers, educational
BD 137 0.432 0.540 1N 4004 ‘ 0.075 0.081 establishments and hobby
BD 138 0.450 | 0563 1IN 4005 | 0080 0086 s,
BD 139 0495 | 0.619 1N 4006 0.085 0.092
2N 929 0.230 0.288 1N 4007 0.090 | 0.097
| IN4148 | 0040 | 0050 erms
LEC MPS Ltd Telephone: Cash with order, please.
e Hastings 427914 Post and Packing 20p
Minimum order 50p,
123 Bohemia Road, ST. LEONARDS-ON-SEA, Sussex TN376RL

OIsSorns
{ELECTRONICS) LTD.
9 & 10 CHAPEL ST., LONDON, N.W.1

01-723 7851 01-262 5125
ADJACENT TO EDGWARE ROAD MET. LINE STATION H
CURRENT RANGE OF NEW L.T. TRANSFORMERS
OPEN TYPE TAG CONNECTIONS
ALL PRIMARIES 220-230v
Type Sec_ Taps Amps  Price Carr
1 2430 40-48-60v 12 £20.25 £2.00
2 24-30-40-48-60v 10 £19.40 €2 00
3 24-30-40-48-60v 8 €15.75 £1.50
4 24.30-40-48-60v s £10.24 £1.00
[ 24-30-40-48-60v 3 £€7.90 75p
6 24-30.40 48-60v 2 €5.53 75p
6-8-10-12-16-18-20 24-36-40-48-60v
CAN BE OBTAINED FROM THE ABOVE RANGE
7 19-25-33-40-50v 10 £17.75 £2.00
8 19-25-33-40-50v 6 £12.00 £1.25
9 19-25-33-40-50v 3 £6.00 75p
10 19-25-33-40-50v 2 £4.95 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
1 12-15.20-25-30v 10 €10.35 £1.25
12 12-15-20-25.30v 5 £6.70 £1.00
13 12-15-20-25-30v 2 €3.75 75p -
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 £17.50 £2.00
15 1224y 12v 30A. 24v 15A €14.25 £1.50
16 12-24v 12v 20A 24v 10A €10.75 £1.25
17 12-24v 12v 10A. 24v 5A  £5.50 75p
18 12-24v 12v 4A. 24v 2A £2.95 60p

FULLY SHROUDED TYPE TERMINAL CONNECTIONS

19 4-16-24-32v 4 £6.95 75p
20 4.16-24-32v 2 £4.65 §5p
21 12-20-24v 10 £9.50 £1 00
22 12-20-24v 5 £6.50 ?50
23 24-30-36 10 £12.00 £1.25
24 24-30-36 5 £9.50 £1.00
25 24-30-36 2 £4.50 65p

WODEN AUTQO TRANSFORMERS
3000 watts tapped 105-115-125-135-200-215-230-245-260 opsn
type terminal biock connections, £19.50, carr £2.00 1solation type
750 wantts Pri tapped 200 220-240v Sec tapped 100 110-150v
Terminal block tennections. £15.00, carr. £2 00.

PLEASE ADD 8% TO ALL ORDERS INC. CARR.

i

L.T. TRANSFORMERS BY
FAMOUS MAKERS
Open types No 1 Pri. 240 Sec. 26v 10A and
12v 0.1A, £5.50. No. 2 Pri. 220-240v. Sec
Tapped 51-61-65-67-69v 10A. £10.00, carr
£1.50 No. 3 Pri 220-240v. Sec. tapped
58-63-69.74v 3A, €£4.75, carr £1. No 4 Pri
117-220-240v  Sec. 28-0-28v 3A and
30-0-30v 100M/A and 6v 1A, £3.50, PP
No. 4 Pri. 115-230v. Sec. 30-0-30v 4A and

10-0-10v %A €375, PP No. 5 Pn
115-230v. Sec. 33v 6A and 18-0-18v 1A
£3.00, PP 75p No 6 Pr

110-200220-240v. Sec. 14v 5A. 14v 2 S5A
12v 10A. 8v 10A. 24v 750M/A_ 200v
SO00M/A. Separate windings, £10.00, carr
£1.50. No. 7 Pr. 200-220-240v. Sec 4v 6A
4v 3A. 4v 3A  €3.50, PP 75p No 8 Pri
110-220-235v. Sec. 12v 2 2A and 12v 1A
and 200v 35M/A. €2.50, PP 75p No 9
Pri. 200-220-240v. Sec 37v 5.5A and 37v
2A and 21v 11A, £8.50, carr £1 50. No 10
Pri 200-220-240v Sec. 31v 7A. 26v 5A,
16v 4A. 16v 4A, 25v. 2A, 25v, 2A Separate
windings, €8.50, carr £2.00.No 11 C core
types. Pri. 220-240v. Sec 18-0-18v 21A
£10.00. No. 12 Pri_230v Sec. 1.25-0-1 25v
10A. £2.00, PP 50p No. 13 Potted types
Pri. 110-220-240v Sec. 70v 1A and 30v 1A
£3.50, carr £1 No. 14 Pr. 115-220-240v
Sec. 43v 0.76A and 43v 0.5A and 6 3v 1A
£3.50, PP £1 No 15 Pri 110-220-240v
Sec. 29.7v 5A, 23v V1A, 78v 60M/A_ 181y
100M/A  Separate windings., £6.00, carr
£1.50. No. 16 Pri 220-240v Sec 12v 6A
and 15.6v 1.5A. £€4.00, carr. £1.50 No 17
Pri 220-240v Sec. 50v 2A. £3.00, PP 75p.
No. 18 Pri. 110-220-240v  Sec 1apped
4.3-53.6.3v. 10-11-12-22.23.24.25-:26 1A
and 55v 1A £4.00, PP £1 No 19 Pn
220-220 240v. Sec. 6v 1A twic £2.00, P P
75p. No. 20 Pri 200-220-240v. Sec. 105v
2A. £2.00, PP 75p No 21 Py

200-220-240v Sec tapped 4-Sv 8A, £2.00,
P.P.75p No 22 Pri. 220-240v. Sec 22.25v
3.5A and 46v 4SM/A, £4.50, P.P. £1 No
23 Pri. 110-220-240v Sec. 62v 1A and 6v
6A. €4.50, PP {1 No 24 Pri

110-220-240v. Sec. 6.7v 3.8A twice. Tv
2.4A twice. 6.7v 0.6A, €3.50. P.P. £1 Open
type No 25 Pn. 220 240v. Sec 55y %A

£2.00. P.P. 50p No. 26 Pri. 110-220-240v.
Sec. 50v Y24 and 10v 1 5A. £2.50, P P. 75p

No. 27 Pri. 120-240v Sec. 4v 2A. £1.00,
P.P. 35p. No. 28 Pri. 240v. Sec. 24v 2A.
£€1.50, PP 50p. No. 29 Pri. 240v. Sec. 30v
1A twice, £2.00, PP 50p No 30 Pri 240v

Sec. 40v 50M/A and 60v 50M/A No. 31
Pri. 115-220-240v. Sec 17-0-17v 1.2A and
36v S5OM/A No 32 Pri 240v Sec. 40v BA
and 5-0-5v 2A and 5-0-5v "2A. £4.75, carr

75p.

Tangental blower AC240V 35th H.P. 1600
RPM Cap start. Cowling 4" x 8", 5" inlet, 4°
x 3 outlet, £3. carr. £1. Motor only with Cap
€1.50, P&P 50p Tangential biowers AC240V
cowiing. size 5' x " inlet 2% ", outlel 144" x
1

PARMEKO L.T. TRANSFORMERS

No. 1 Open Type Pri. 110 220-240v Sec 30v
5.5A and 12v 2.2A and 116v 250 M/A
€4.95, PP 955 No 2 Potted type Pn
115-230v. Sec. tapped 24-30-32v 2A
£2.95, PP 50p No. 3 Potted type ]
115-230v 6.3v 1.8A 63v 1A 6.3v 1A
£2.00, PP 50p. No. 4 Snhrouded type. Pri
230-240 250v Sec 6.4-0-6.4v 12A. £4.50,
PP 50p.No 5Pn 115-220-230v. Sec 6.6v
6A twice and Sv 6A. will give 13.2v 6A and v
BAor 6 Bv 12A and 5v 6A or 18.2v 6A Potted
type €4,95, PP 955 No 6 Pr
200-220-240v Sec 39v 8 BA and 38v 2 6A
and 127v 25M/A. Potned type. £6.00, carr
£150. No. 7 P 110-230v Sec Tapped
40-45-50v 5A. Potted type. £6.50, PP
£1.50

GRESHAM L.T. TRANSFORMER
Open types Pri. 200-220-240v Sec. tapped
6-12-18-52.54.56-58v 15 amps. £12.50,
carr £2 Pri. 200-220-240v  Sec tapped
4-16-17-18-19.20v 20 amps. £6.50, carr
£1.50
. core types. Pri 200-220-240v. four
separate windings 1v 3v 9v 27y ail at 15
amps. Table top connections. €12.00, carr
£1.60 Pri 200 220-240ov. Sec tapped
29-3033 315 amps, 23-2426 5 amps
14-15-17v 5 amps separate windings. T T
connections. €12.00, carr £1 50

GARDNERS MAINS ISOLATION
TRANSFORMERS
Pri. 220-230-240-250v Sec 242v 3 KVA
open type Terminal block connections
€29.50, carr £3.00

HT. TRANSFORMERS

Poried types No 1 Pn 110-220 240v Sec
408-200-0-200-408v  High taps 165M, A
Low taps 500M /A £€5.50, carr £1 No. 2 Pri
115-220-250v Sec 350-0-350v 200M, A
63v 6A Sv 3A €450 PP £1. No 3 Pr
110-220-240v  Sec 1185.0-1185v
365M. A (Choke input titers) €10.00, carr
£2 Opentypes No 4 Pri. 110-220-240v. Sec
250v BOM/A. 15v 1.2A. 6 3v 4.5A Table
top connections. €3.00, PP. 75p No. § Pri
240v. Sec 2300v 10M/A 63v 15A T T
connections, €3.00, P.P. 650 No 6 Pri
110-220-240v  Sec. 230v 200M/A. 6.3v
7A, Potted type. £3.50, PP 65p

HOWELLS "C"
CORE TRANSFORMERS

Pr. 200-220v. screen. Sec 70-0-70v 10
amp table top connectons, size 7x7x7 iInChes
€15.00, carr £200 Pr 220-240v Sec
18-0-18v 125 amps conservatively rated
Table top connections, £10.00, carr £2.00.

A.E.l. 240AC CONTACTORS
20 amp CONTACTS
Type 0659. 3 makes. 1 break. Type 0658,
2M. 2B. £1.25, PP 25p 110v AC types
Type 0651, 3M. 1B Type 0654. 2M. 2B
Type 0653. 4M. £1.00, P P 25p

MINIATURE RELAYS PLESSEY VARLEY
52(2 4 CO 75p. 5292 2 CO 60p. 2809 4 CO
60p 430:) 40 CO 60p. 4301) 2 CO 50p
1250114 CO 60p. Postage 10p ea Open type
size 1% x 1% ns. 6v DC 1 CO 35p, PP 10p

HEAT SINKS 7% x47%, ins.
With two OC 28 or 2N 3055 either type £1,
PP 25p

HIGH CAPACITY ELECTROLYTICS
1600 MFD 350v DC_ 2500 350v DC £1.25,
PP 25p. 7100 MFD 40v DC 4500 MFD
64v DC 75p. P.P 15p

ITT LEVER SWITCHES
Type 601 AAQ 72-42 4CO contacts overall
size 1%x2x% ins. White lever gold flash
contacts. 60p. Three tor £1.50, P P 20p

BENSON SOLENOIDS
AC 240v 25% dury Approx 2ns. Y2 in. pull
Sze 2x1%:x1 s Res 350Q 75p, PP 25p

COIN OPERATION TV METERS
An ideal component unit, comprising of 1Yy
battery motor. coin mechanism. 240v 5A
micro switch. _gear wheels. etc. Housed in
bakelite case. 75p, P P 25p

COMPUTER FANS AC 230v
Size 4%x4':x2 ins. 100 CFM  Ex-equipment
Pertect conditon. £3.50. P.P §0p

LY. SMOOTHING CHOKE
C' core type. 10 M/H 25 amps. £8.75, carr
£1.26 Parmeko potted types. 100 M/H 2
amps. €3.50, PP 75p. 13 M/H 15 amps
£1.50, P.P. 50p 150 M/H 3A open type
€3.00, PP 75p C core swinging types 7.5
M/H 6A-75 M/H 0.5A, £3.95, PP 75p 10
M/H4A-100 M/H 0.54A. £3.00, P P 50p 50
M/H 5A-100 M/H 0.5A. £2.75,P P

H.T. SMOOTHING CHOKES
Parmeko potied types O 5H 1 § amps. £3.50,
PP 75p 10H 180 M/A, £2.00, PP 50p
10H 7S M ‘A €1.00. P.P. 35p 50H 25 M /A
£1.00, P.P 35p 15H 75 M/A, €1.00, P P
35p  Swinging type 5H 0.04A-dH O 25A,
£1.75, P.P 50p Gardners 100H 20 M/H.
£1.25,P.P. 35p 20H 120 M/A, £1.25, P P
35p. 20H 80 M/A. £1.00, P.P. 35p C core
type 10H 350 M/A, €3.50, PP £1.00

S A T el i
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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/o0 Wireless World, Dorset House, Stamford Street, London SE1 SLU.)
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.

Advertisements accepted up to
12 noon Monday, March 1, for
the April issue subject to space

being available.

” Young Electronics Engineers A
A mobile future inbroadcasting?

“

We require Engineers qualified, or about to : Paid While You Train

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

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

Televisi o1 illi f homes. ; : . . g

vision and Radio into millions of h . qualification, and you will be paid a training salary
Our Engineers may be called upon to rectify a . of not less than £2250, more for those with

fault anywhere, anytime and in all weathers. It’'sa . experience.

job that requires flexibility about when and where

vou work; vou’ll need a driving licence and you The Future
must be prepared to undertake a demanding 3%
training course.

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.

Werite 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.

INDEPENDENT
I B‘{- BROADCASTING
AUTHORITY 4/

TECHNICAL O ————

SALES TECHNICAL EDITORS

MANAGER PRACTICAL WIRELESS magazine invites applicants from Radio, Audic 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 1s looking for a person with sound knowledge of teceiver techniques. modern
construction methods including colour. This vacancy s 1deally suited for Television or Electronic
Engineers, preferably with writing experience.

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 . . . . .
, t to’
London W.2. Salary, car allowance to be Apphicants should write giving full details stating vacancy, salary, career and personal particulars to

arranged. Full curriculum vitae to Managing LH , IPC Magazi Fleetway House, Farringdon Street, London EC4 4AD
Director, Box No. 5183. (5128

www americanradiohistorvy com
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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 Kingdom 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 arc 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/1),

ET 17.1.1.2., Room 643, Union House, St. Martins-le-
Grand, London EC1A 1AR.

Post Office Telecommunications

Service
Engineer

(Electro-mecha‘nical)

We manufacture, develop, design and

service a wide range of X-ray appliances

SERVICE
ENGINEER

required by Importer of Electronic Equipment
located in Hampton, Middx.. to repair and maintain
a range of test equipment measuring instruments
and taser equipment

Phone: Robin Bancroft, 01-979 0123
(5200)

CRANLEIGH SCHOOL

(H.M.C. Independent)

We are seeking a Service Engineer to cover
the London Teaching Hospital area.

Duties involve a wide variety of activities
covering the instaliation, service and
maintenance of our X-ray equipment.

Applicants should be educated to ONC level
but candidates with previous experience in
closed circuit television, {ogic 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. Oldndge
Personnel Officer
GEC Medical
Equipment Limited
East Lane

North Wembley
Middlesex

Telephone: 01-904
1288 ext. 113

SSC

Medical

wwWw.americanradiohistorv.com

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 O 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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Your experience could open the door to a range of interesting and rev:arding 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

- 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 (5162)
" 34 Percy Street, London, W.1
01-636-9659 (day) or
550 0836 (evg.}

Microwave
Engineerin

Satellite Ground Stations, If you have experience of R.F.

Radio Relay and Tropospheric  circuits or systems design, TEST
Scatter Systems all need experience in microwave

sophisticated equipment, communication and are

developed at Marconi interested in our company, ENGIN EERS
Communication Systems in please telephone Huw Jones

Chelmsford. on Chelmsford 53221 UP'SI'-OLg;Ig(?ON a
We believe that our recent extension 251, he will be ! p-a.

Dolby Laboratories s a young, go
ahead company with world-wide
reputation for their audio noise reduc-
tion system.

successful orders in the pleased to supply further

communications field reflect ~ information about these
the professional approach appointments. Alternatively,

adopted by our engineering you can write to him at:
staff and the total involvement ~Marconi Communication

of project teams at all stages, ~ oystems Limited,
from conception to final Marconi House, New Street,

production specifications. It Cheimsford, Essex, CMT 1PL,
also creates our need for (65124)

more engineers who wish to
work in this changing and ®
C 2 ch' » °
346 Clapham Road
Jmm}JNICGflon London, S.W.9

challenging technical
environment,
/
3 A GEC-Marconi
S ms Electronics Company Tel. 01-720 1111

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.

www americanradiohistorv com
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Video Recorder
Technicians

Due to a rapid expansion

in the South African market

we have vacancies for technicians
in Johannesburg to service and repair
our VER machines.
Candidates should have been trained on
VCR machines (N1500 & 1501), have a minimum
of 3 years experience and should be presently
employed in the video field.
We offier a generous salery, nf*edncai aid, pension scheme
with hfe assurance p iC

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 Offnmar
lain Penfold,
S.A. Philips,
P.O. Box 7703, Johannesburg, South Africa,

{:’”j PHILIPS

(5131)

ProAM . 5392
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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
HND levelin 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:

THESTAFF APPOINTMENTS OFFICER $5123)
FERRANTILIMITED

FERRY ROAD
EDINBURGH EH52XS

With the increasing sophistication of today's
aircraft, the role 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
efficiency.

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 fauit 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
companry 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 M1,

Write with details of experience to Mrs. L. J. Elborn,
Marconi-Elliott Avionic Systems Limited, 22-26 Daiston

Mnl gglrfj(;r?gb;g%gg‘wore, Middlesex HA7 1BZ
ELLIOTT
AVIONICS

A GEC-Marconi Electronics Company

WWW-americanradiohistorv. com
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ELECTROSONIC
S ELONDON

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 1101.

(5177)

[)(][oowsy sysTem |°

APPLICATIONS ENGINEER

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 be involved in all technical
aspects of sales, e.qg. 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 Laborataries Inc., 346 Clapham Road, London SW3 9AP

Tel: 01-720 1111

(5180)

Looking
Jfor

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 . e

www americanradiohistorvy. com
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TEST GEAR
ENGINEERS

Rediffusion, a major British company in television manufacture,
ts 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 aapects of their project.

If you are a high calibre engineer and wish to have your ability
recogunised 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

(5164)

Wireless World, March 1976

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£4122 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 EH1 1LS. Telephone: 031-667 1011,
ext. 4446.

(5172)

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

CROSFIELD
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 detaiis
to: Miss L. Geers, Crosfield
Electronics Limited, 766 Holioway

Road, London, N19.
(56139)

CHELSEA COLLEGE
University of London

ELECTRONICS
TECHNIGIAN

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£3617 inclusive. Ap-
plication forms and further informa-
tion from Mr. M. E. Cane (5ER),
Department of Electronics, Chelsea
gollege, Pulton Place, London SW6
PR.

(5173)

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 dandidate 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 £23254£2655 with
appropriate placing.

Applications giving details of age. qualifications
and experience should reach the Secretary,
University Office, Regent Walk, Aberdeen,
AB® 1FX, by 1st March and quote Ref. No.

12/76.
(6128)
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The Polytechnic
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
sSpectroscopic instrumerts is not essential.

Normally candidates should hold C & G/IST
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

O

o}
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)

Sintrom Electronics, leading suppliers of minicomputer systems and peripherals, are
continuing to expand and require several engineers to service their high technology

COMPUTER SERVICE
ENGINEERS

products.

The work is varied and will provide adequate opportunities for promotion and career

development within the company.

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

Field Service Engineers

will provide an excellent foundation for progress into Sales or Design.

The rewards are substantial and include a company car and other fringe benefits.

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 couid provide a solid career

Junior Engineer

for the right applicant.

For further details of these vacancies write or telephone:

O Colin Richards —

d

Service Manager

A
SINTROM | ELECTRDNICS umnn') 2 Arkwright Road

eading, Berks.

0 RG2 OLS

Tel. Reading (0734) 85464

(5175)

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 £3,207 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)

JRCS ELECTRONICS have the following vacan

cies: Electronic Engineer with general elec-

tronic experience for work an 74 Series Logic
R.F. and Digital Circuits. Design & Develop
ment Engineer with wide experience in R.F.
and Digital Equipment. Apply: R.C.§ Elec-
tronics, National Works. Bath Road, Hounslow
Middx. Phone: 01-572 0933. (5140)

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

(5194)

BIRMINGHAM AREA HEALTH AUTHORITY (TEACHING)

wwwwamericanradiohistorv. com
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SIEMENS

Siemens is one of the world’s

Britain.

expansion
That's why we now require an

This work involves the servic-

used in hospital installations for
X-ray exarmination.

of the equipment, someone with
around 3 years experience of
basic TV maintenance (and
preferablya C&G 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.

for travel around London and the

electrical and electronics organisations.
Behind us, 10 years of consistent growth in

Ahead of us, a vigorous programme for continued

Electronics Service Engineer

ing of Siemens closed circuit TV~

Despite the medical application

A company car will be provided

biggest international

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.

Isnt that the kind of team you
ought to join?

Wirite to: Miss C. M. Lewis,
Siemens Limited, Medical Group.
15-18 Clipstone St., London
W1P 8AE. Tel: 01-580 2464
Siemens.

Bringing Technology to Life.

Wireless World, March 1976

UNIVERSITY OF ST. ANDREWS
Department of Psychology

Technician Grade 5
(Electronics)

Appiications are invited for the above post in the Electronics
Workshop of the Psychology Department. Applicants should
have a good electronics background together with practical
expenence in the development and construction of digital
equipmen:n and the design of computer interfaces

The person appointed will work together with other
memuers of the technical staff on the development of on-line
expesimental facilities using the Department’s Data General
computers. Experience with small general purpose digital
computers and a knowledge of programming languages is
desirable. The duties will also involve the use and
maintenance of other electromic equipment in the
Department
Salary scale £27514£3207. Applications, with full details of
career to date. and the names of wwo referees, should be
sent 10 the Establishments Officer of the University. College
Gate, St. Andrews, Fife, by 22nd March, 1976,

(5191)

Q& Crown Agents

CROWN AGENTS

TELECOMS P

contract terms for short periods of

planning feasibility studies, external

As consuiting 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

telecommunication projects; including traffic studies and forecasts, development
exchange engineering, project management, installation and commissioning.
Interested applicants should write to Crown Agents, Appointments Division, 4

Millbank, London SW 1P quoting reference M5/510/12/WF, and giving brief
details of qualifications and experience

=,
ROJECT STAFF

from 3 to 24 months in connection with

line plant planning, radio route surveys,

Natural Environment Research Council

BRITISH AN

TARGTIC 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
form, please write stating fuil
qualifications and experience to
Establishiment Officer, British Antarctic
Survey, 2 All Saints Passage,
CAMBRIDGE CB2 3LS. Tel' Cambridge
(02223) 61188. Please quote ref. BAS
1

(5192)

WWW. americanradiohistorv.com

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. 15158)

KELLY COLLEGE, TAVISTOCK, DEVON. (HMC,
275 boys 13-18, 28 VIth Form girls, country
town 15 miles from Plymouth). Graduate re-
quired September, 1976, to teach Physics to
A Level. Wireless station, electronics club.
Rugger/hockey player especially welcome. Own
sailing, canoelng, 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 reilable
and cxperienced. Salary neg. 680 1010.  (5141)

SITUATIONS WANTED

EX SENIOR DIRECTOR for Blectronics Com-
ponents Distributor in late tifties 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, Engllsh, Swedish, Ger-
man seeks inter, empl., pref. Canada. Please
reply Box No. (5121)

ARTICLES FOR SALE

PHOTO ETCH
et o

LIMITED
PENZANCE, CORNWALL, TR18 4DF

9 LOWER QUEEN STREET

Prototype or long run — we will supply
your printed circuit réquirements
Also facilities for Design, Assembly and
Test
Prompt and efficient service assured

contact Oevid Webster

“B* PENZANCE (0738) 4472,
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ez || o 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.

Wireless World, March 1976 '143
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Each urit plugs into the mains &

transmits down the mains cable
(up to %-mile of winng s l
possible) £12 below the

recommended price at ONLY -
1

£19.20

+ 75p P&P

ULTRASONIC REMOTE
CONTROL SWITCH

£14 below recommended price
By pointing the transmitter at

the recewer, mains appliances ﬂ/é
&=

(.

.

(TV's, radios, lights, etc ) can be
switched on/ off. 600 watt max
Range up to 40ft.

ONLY £14.95 + 65p PaP

240V MAINS AC/DC
CONVERTOR
SIX VOLTAGE model
Switchable 3, 4%z, 6, 7%. 9 &
12 volts DC at 500 mA Metal
case. pitot light and on/oft
switch Output to std battery
cut-out plug. Unique 4-way
multiplug to suit almost ait

radios / cassettes/ calculators,
50p extra.

ONLY £4.95 + 45p pap

CAR SOLDERING IRON

12 volt, 30 watt. complete with LA
lead and lighter plug. e

Spares available. ONLY £1.25 + 30p P&P
240v mains 40 watt iren £1.95 + 30p P&P

C.3025 TRANSISTOR CHECKER

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.

e
E

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.

—mimature, neat, compact = b o . . . . ors . n
e e ad = Write with details of experience and qualifications to Mrs. J. A.
siicon transistors — R ~ H
) e Ef Macnap. Personnel Manager, Pye TVT Limited, Coldhams Lane,
settings for B & Iceo factors. e Cambndge CB1 3JU. °
Panel meter. 9v internal battery Quick check socket. Metal
case List price £9.55 — our price £3.95 plus 35p P&P (5126)
JEC {Dept. WW), Box 60, Crawley, SUSSEX,
RH11 7UF ] . .
- PyeTVT Limited
. PC Box 41 Coldhams ane
CRYSTALS Cambndge England CB1 3JU
Fast delivery of prototype and production quantities to your Tel: Cambridge (0223) 45115
specification. EG Telex ;81103
100 Kz 0.005% HC13/U  €2.50 sach: £1.900 per 1.000
1 Mz 0.005% HCS/U £2.50 each: £1.600 per 1.000 A memter of e Pre of Combrage Goup

2097152 Mz~ 0.0025%  HC6/U £3.05 each: £1.550 per 1.000

o e o Gompewl | wd OO IO KO IO IO IO IO 1€ IO IO KO

10 Miz 0.002% HC18/U  £2.00 each: £1,100 per 1.000

Also. Statek LF. crystals in T0-5 package. many siock fraquencies in the

range 10-240 Kitz. e.g.. 10. 12.8. 16.384, 32.768 & 100 KHz. prices from

£2.55 sach: £1.400 per 1.000.

Please send for further detass, |

INTERFACE QUARTZ DEVICES LTD.. 29° Market Street. Are You Interested In ]

[~ 0 Tek {046031) 2578 Telex: !
i
i
H
f

46283.

Radio or Television

VACUUM is our speciality, mew and sccond-

nand 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

917, (24 and do you have some knowledge or

practica! experience in these fields

EOF KHz MOSSTKI,!S'I(_:BYH‘R’?CEW’ERS. BCD TthE-
-DAY o gl performance, phase R f
locked lovp radio receiver. 5V operation with then the Metropohtan Police may have
LED indication. Kit complete £9.50; assembled a job for you as a Radio Technician
and tested unit £11.12 (prices include postage
and V.A.T.) Also available low power receiver
with signal and audio outputs. Send for we offer
details Toolex, Sherborne (4358) Dorset, (2}

Good pay
TIDY PACK with 6 different sizes of heat Excellent prospects
shrink sleeving each IM in length 100 self-
locking cable ties and a roll of black PVC Secure employment
tape. All for only £2 inc. VAT & PP, B.D.O. 4 weeks holiday
Products Ltd, Retail Division., 13A Heath Road,
St Albans, Herts, (5090 Day release

WE INVITE ENQUIRIES from anywhere in the
World. We have in stock several million carbon
resistors fth, 1, 3, and 1 watt. 3 million wire
wound resistors 5 and 10 watt — 1 million

capacitors — 1 million electrolytic condsensers Phone our Engineer Mr. H. G. Fielding on 01-653 0881. during office

— % million transistors and diodes, thousands 1 . ) . ! .

of potentiometers, and hosts of other compon- hours, to arrange an informal interview, or write to Metropolitan Police,
ents. Write, phone or call at our warehouse — . .

Broadfields & Mayco Disposals Ltd., 21 Lodge Telecommunications Dept., Room 1627, New Scotland Yard

h"‘s"ez'”’;' Finchley, London. N.12. 01 “5(2073% Victoria Street. London SW1H 0BG.

Masns o aricanradinhictan, com
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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-£1500 according to marital status

. Free

furnished accommodation; travel costs; outfit and baggage allowances;

passage-paid annual home leave.
One-year contract, probably renewable.

Funhe( particulars and forms of application obtainable from QOverseas
Educational Appointments Department, The British Council, 65 Davies

Street, London W1Y 2AA. Please quote reference 75 AU 107-11

6.

(5157)

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. lves
Huntingdon, Cambs. PE17 4LT

(5155)
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ARTICLES FOR SALE

MARX-LUDER
STACKABLE EPICYCLIC GEARED

S
ﬂ

ELECTRIC MOTOR

A range of high efficiency reversible  gh2i-
D.C. motors are now offere S
compiete with stackable

epicyclic gears

giving all the

gear ratios

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 Bv windings are available as under

EM136P 1} watts. 5000rpm-size24 X 24X 74mm £
Max. gearboxtorque 2kg.cm 6.55
EM‘ISSQP/I Spare gearset with 3.4.5.6 ratios 1.9§
EM141P8watts. 5000rpm size 35 X 35 x 109mm
Max. gearbox torque Skg.cm . 7.
EM141P/1Sparegearsetwith 3.4 5.6rauos . 2.10
EM145P20watts 7000rpm size 52 x 52 x 180mm
Max. gearbox torque 10kg.cm g e B
EM146P 30watts 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. O 8 watts, 20g cm 8000rpm. 1 7mm 4.85
EM136.1 2 watts, 40g cm 5000rpm, $21mm
EM13974 2 watts, 160g cm  5000rpm. ¢30mm
EM141 8 watts. 320g cm, 4500rpm. $30mm
SPECIALOFFER
“Motorpack’’. All motors above
Suggested applications. Laboratory equipment. stirrers
pump drives. servo systems. positioning of aerials. dampers
doors. power for models trains. boats. dnlls. cuttingwheels
etc SAE for DATA SHEETS. All prices are inclusive in U.K

MAILORDER ONLY FROM
AID-US PRODUCTS
Dept. WW11, 8 Hillview Road, Pinner

HAS 4PA, Middlesex (5165)

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
Production Departments to ensure the satisfactory introduction

and
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
Life Assurance schemes.

and

For application form or further details please contact Mr. G. N. Turner

GRAMPIAN REPRODUCERS LIMITED

- The Hanworth Trading Estate, Feltham
rampian Middlesex TW13 6EJ, 01-894 9141
(5195)

sasnn amaricanradinhictn

n,com

[THE SCIENTIFIC WIRECO.

Copper — Nickel — Chrome — Eureka —
Liz — Manganin Wires.
Enamelled — Silk — Cotton — Tinned
Coverings.

* No minimum charges or quantities
* Trade and export enquiries welcome
* S.A.E. brings List.

P.0. 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.
Sinc & 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 LF, Unit suitable for Hi-Fi amp
on tape recording £6.80 p/p 60p. Bush CTV
25 new convergence panels + yoke and blue
lateral £3.60 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
taterals 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, DLA40
£1.50, DLIE, DL1 £1.00 p/p 35p. Lum Delay
Lines 50p g/p 20p. EHT colour quadrupler for
Bush/Murphy CTV25 3/174 Series £8.50 p/p
60p. Special offer, colour triplers: 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 £1.00 p/p 50p, CRT base 75p p/p
20p. G.E.C. 2040 panels for spares. Decoder
£3.50, 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. 4-
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,
k%rbdogsywrg(l). XilL 01};’{%4}5 8751. VAT. Please
o P
VAT 85" S (EXCEPT KITS,
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B. BAMBER ELECTRONICS

(DEPT. WW), 5 STATION ROAD, LITTLEPORT, CAMBS, CB6 1QE
TEL: ELY (0353) 860185 (TUESDAY-SATURDAY)

145

TERMS OF BUSINESS: CASH WITH ORDER

ALL PRICES INCLUDE POST AND

EXPORT ENQUIRIES WELCOME. CALLERS WELCOME TUES.-SAT.

PLEASE ADD VAT. MINIMUM

PLEASE ENCLOSE STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

PACKING (UK ONLY)

ORDER £1
(5030)

ALL BELOW — ADD 8% VAT
IMHOFF CABINETS, 21in. wide by 12%in
high by 18in. deep, to take 19in. unit 10%in.
high. Very sman. deep turquoise. with silver
side louvres, few only, brand new. £10.00

each. = _ -
AS ABOVE, but 23in. high, to take 19in. unit
21in. high, few only, £15.00 each.

SMALL MAINS SUPPRESSORS (small
chokes, ideal for radio, HI-Fl inputs, etc.),
approx. zin. x 1Y%in., 3 for 50p.

PERSPEX TUNER PANELS (for FM Band 2
tuners), marked BB-10B MHz and Channels
0-70. clear numbers, rest blacked oul, smart
modern appearance, size approx. B'%in. x
1%in., 2 for 35p.
HEAVY DUTY HEATSINK BLOCKS,
undrilfed, base area 2%’ x 2" with 6 fins,
total height 2%"' 50p each.

9V RELAYS, Continental type. 2 pole change
over 35p.

RUBBER MAGNETS ‘%'
mounting hole, 20 for 30p.

PYE ?AM RIDGE P ARDS (Remov
rom tugh t?and AM10‘): BOARDS ( oved
RF ;nd MIXER BOARD €7.00
'lO.Jnhz__lsg AE&TSI.SO .
10.7 MMz IL R/MIXER BOARD
(with 11 155 Xtal) €1.25.

455 KHz IF BOARD £2.00

AM AUDIO BOARD €1.20

AM SQUELCH BOARD 50p

6 CHANNEL LEDEX SWITCHES, 12V,
complete with all tnmmers and coils (removed
from high band AM10) £4.00.

BFY51 TRANSISTORS 4 for 60p.

BSX20 TRANSISTORS 3 for 50p.

BC108 (metal can) 4 for 50p.

_PBC108 (plastic BC108) 5 for 50p.

BSY95A TRANSISTORS, 6 for S0p.

8CY72 TRANSISTORS, 4 for 50p.

MINIATURE 2 PIN PLUGS & SOCKETS

(Fit into %'’ hole, pins enclosed with covers

for chassis mounting. or can be used for

n-hne connectors) Bargain pack of 3 plugs +

3 sockets + covers 50p.

PROGRAMMERS (Magnetic Devices) Con-

tain 9 microswtiches (suitable for mains

square. with

operation) with 9 rotating cams, all
indwvidually adjustable. ideal for switching
disco [ights. displays. etc. or industnal”

machine programming (Need slow motion
motor to drive cams, not supplied) 9 switch

"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_qy_o!e Type No. only when ordering)

TYPE 10/2 10-0-10V at 2A. €1.50.

TYPE 72703 400V at 10mA, 200V at

5mA. 6.3V at 400mA, £1.25.

TYPE 28/4 28V at 4A, 125V at 500mA.

£4.00, N .

TYPE 125BS, approx. 125V at 30mA,

85p.

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-
ance module and encoded video input module.
All units brand new and complete including
edge connectors and service manual. £€30.00.
Manual supplied separately, £1.00 each. _
TO3 TRANSISTOR INSULATOR SETS,
10for60p.

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 50p.

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
Colour Monitors), type ELB618/00, new,
complete, but untested, £20.00.

AS ABOVE, but NTSC, £10.00.

PF1 POCKETFONES, UHF, untested. but
complete. less batteries, 1 TX + 1 RX,
£32.50.

PYE CAMBRIDGE BOOT MOUNT AM 108
sets only. no control gear. 25KHz channel
spacing, £20.00. (High or Low Band
available, state which required.)

MULLARD TUBULAR CERAMIC TRIM-
MERS, 1-1Bpf, 6 for 50p.

(as featured in Rad. Comm. Jan. p.25)

Cs, some coded, 14DIL type, untested,

ALL BELOW — ADD 8% VAT
2-8PF., 10MM CIRCULAR; CERAMIC
TRIMMERS (for VHF/UHF work). 3 pin
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 /508 or FHJ4 /508 cable. £1.00 each.
BULGIN ROUND FREE SKTS. 3 pin. for
mains input on test equipment, etc , 25p

each.

$0239 BACK TO BACK SOCKETS, £1.25
each.

PL259 PLUGS (PTFE). Brand new Packed
with reducers 85p each, or 5 for £3.00.
$0239 SOCKETS (PTFE). Brand new (4
hole fixing type). 50p each, or 5 for £2.25.
N-TYPE SKTS. (4 hole chassis mounting
500hms, small coax lead type), 50p each.
N-TYPE PLUGS 500hm. 80p each R
GREENPAR (GE35012) CHASSIS LEAD
TERMINATIONS (These are the units which
bolt on to the chassis, the lead I1s secured by
screw cap. and the inner of the coax passes
through the chassis). 30p each, 4 for £1.00.
BULGIN FLAT 2 pin FLEX CONNECTORS.
Non-reversible. 40p each.

PYE RADIO-TELEPHONE
EQUIPMENT

Cambridge. Westminster, Motofone, Euro-
pa series. Send s.a.e.-for full detads

WELLER STOCKIST. All rrons and spares
available. S.A E. for bst.

VALVES
QQV03/20A (ex-equipment). £3.00.
Qavo3/10 (ex-equipment) 75p or 2 z!oor
€1.20.

2C39A (ex. equipment), £1.00 each.
4X2508 (ex. equipment}, £1.50 each.

MIXED ELECTROLYTICS, large bag.
- £1.00,

ALL BELOW — ADD 25% VAT

HIGH QUALITY SPEAKERS, 8%n x 6in.,
eliptical. 2in. deep, 4ohms, inverse magnet,
rated up ta 10W €£1.50 each. or 2 for £2.78
(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 50p.

PNP AUDIO TYPE TO5 TRANSISTORS,
.12 for 25p.

DIN SPEAKER SKTS, 2-pin, 4 for 50p.

1F CANS, '2in square, suitable for rewind, 6
for 30p.

DUBILIER ELECTROLYTICS. 50uF. 450V,
2 for 50p.

DUBILIER ELECTROLYTICS.
275V, 2 for 50p.

PLESSEY ELECTROLYTICS. 470uF, 63V,
3 for .

TCC ELECTROLYTICS. 1000uF, 30V, 3 for

"100uF.

60p.

PLESSEY ELECTROLYTICS. 1000uF,
180V, 40p each (3 for £1.00).

DUBILIER ELECTROLYTICS. 5000m{d, at_
35v S0p each.

DUBILIER ELECTROLYTICS. 5000mfd at
50V 60p each

DUBILIER ELECTROLYTICS. 5000mfd at
70V 85p each

ITT ELECTROLYTICS. 6BOOmfd at 25V.
high grade screw terminals, with mounting
chp. 50p each.

PLESSEY ELECTROLYTICS. 10000mfd. at
63V. 75p 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.
6 for 50p.

DIN 3 pin LINE SOCKETS. 15p each.
E.H.T. V/HOLDERS BSA. (Both PHILIPS.
and PYE types available.) 20p each.

B9D VALVEHOLDERS, for PL509, etc..
ceramic chassis mounting. 5 for 50p.

5 short line Belling and Lee VHF transistor-
ised repeaters.

B. J. Hay, David Owen & Co.
126 High Street, Marlborough
Wiltshire SN8 11LZ

Tel: Marlborough 2163
(5161)

AUTOMATIC TYPEWRITER SALE, Itel,
Golfball based paper tape typewriters. Sale
prices during February and Marchc only.
Machines installed, from £375 kits from £250;
also E.ILA. and other coded Flexowriters.
These must be the lowest prices for automatic
typewriters. Autotype, Godstone (Surrey), 3106
and Oxford 43393.

(5160)

L.B.M.

APPOINTMENTS CONT

amplifying systems.

rampian

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
The person we are seeking will
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

have experience of

GRAMPIAN REPRODUCERS LIMITED
The Hanworth Trading Estate, Feltham
Middlesex TW13 6EJ, 01-894 9141

(51961

version £1.50, or 15 switch version £2.00. mixed, 20 for 25p. DET22 (ex. equipment), 2 for £1.00. 5152
MULLARD LP1400 high performance stereo T3
TELEVISION RELAY decoder modules. Limited quantity to clear, ENAMELLED COPPER WIRE
EQU'PM ENT FOR SALE only £6 including p & Pp. Mr, Cook, 39 Barrett S.W.G. 1 Ib. reel 1/2 Ib. reel
; - - Road, London, E.17. Mail order only. 101019 2 40 1.35
75" self supporting lattice mast — to be 20 t0 29 2.45 1.40
h . 30 10 34 2.60 1.50
dismantled on site. DISCO CONSOLE consisting of two 100 watt oy 285 1760
MAIN STATION DJ Power Amplifiers with SDL mixer Mk II. )
2 Garrard SP25 MKIII Turntables with Shure. aalbelebesloucesiarelnciusiveletpesiage
RELAY EQUIPMENT Magnetic cartridges, housed in compact mobile 2adlpackinglinUKs
. . P % unit. 4 speaker units; 2 containing four 12"
7 stabilised line power transformers 'in 50 watt Goodman speakers. 2 containing 18" o C?:’PEB_‘_SL!PPUE‘ . 20
weatherproof case — input 190 volt-260v EMI speakers, 100 watt Pluto light pro- 102]Bay Tel "": ' 061.045 8753
AC output 64 volts AC 300 VA. jector, microphone (including stand and boom) Gl
18 Bellin and Lee transistorised VHF Speaker leads, Bank lights. All perfect and
% B l a Sk orise ready for use. £800. 01-505 3898. SUPERB INSTRUMENT CASES by Bazelll,
repeaters, 4 outputs plus trunk. 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 ?1513'5.2)

OSCILLOSCOPE 10-18U, only 8 months old,

with handbook and test leads. £50. Phone Lewes
4248, (5138)

fibre optic suppliers

MARE'S TAIL 22" dia 7 00C + Fibres £€10.00. Glass tibres — requires

?:;:orux S1ZE 1 440 Suand Fiexible Glass Light Condunt t 14mm.

Active Dra Black Sheaih 10m €3.00; 100m £21.00

FIBROFLEX SIZE 4 1760 strand £1.50.

CROFFON 1610 Fiexble 64 Strand Piastic Light Conduit. Active Dia

D 33mm £1.20 per M 10m £9.00

;LBA";'glgOPTICAL MONOF‘I’:HE Flexible Light Guide Gia 10, 20. 40, 60

thou FP10 100m €4.00. FP20 (O Smm) 100m £8.00. FP40 10m £4.00.

100m £32.00. FP60 10m £8.00; 100m £65.00

OPTIKIT 103 2m CROFDN 1610 + 3?5353;h FP20, FPAO FPE0 +
hshing Compound 1deal laboratory pack £5.

(P)cl'"ls'"(lgT 8 Spc(':onven Glass Leases Dia 7/14/21/26/47/51mm £3.00.

{Lenses also available saparatety ) .

DPTIKITS RRS Five Retro-Reflsctors tor Optical/beam systems. Diss.

22/36/44/83mm + 150mm Strip. £2.50,

ULTRASONIC TRANSDUCERS SED5B-40T/R Sensitive 40kHz Tx/Rx
1 itable for Doppier /Remcte Control) £3.50

m’r(nsx;%)uslc TRPAD;SDUCERS SEO4B-25T/R 25 kHz Tx/Rx Parr

(Better Sensitivity Lower Bandwidth than SE058-40) £€3.50

CIRCULAR POLARISERS Reduce glare on all lypes of instrument

RED/AMBER or NEUTRAL 50 mm sq 70p: 75 mm sq £1.40; 150 mm sq

£4.50. Linear Polansers also avalable

OPTOLECTRONICS LIGHT SOURCES & DETECTORS

MV54 2mm Red LED 20p. MLEDS0O TO92 Red LED 20p.

XC209-Red (3mm) 20p. XC208.Y XC209-G {Amber Green) 309p.

MLED92 tnira Red Emitter 30p MLS203 Photo-Thyastor £1.20.

2N5777 High Sensmvity Photo Darlington 25V §0p.

MRD 150 2mm High Speed Photo-Transistor (4 uS) 40V 70p

Please add 8% VAT ta prices S A E please for short form / data

RBRE OPTIC SUPPLIERS (WW). 6 CHIPPERHAM MEWS. LONOOK W9.  (5156)
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APPOINTMENTS CONT., ARTICLES FOR SALE
o R Economise on Semiconductors
GRE AT Gnom All prices include VAT — by return service
* Lower price GMOS * Low price DIL sockets
PROSPECTS AT
TTL Mixed pricos CMOS Mixed prices
ici i imi 7230 + data 14 pin DIL n ‘e e I+ 25+ W+ 25+
EMI Sound & Vision Equipment Limited ’ wo 13 2| w17t
TAIC + data 8 pin DIL 23 2 2 1402 13 12 4001 16 15
Broadcast Equipment Division gt LB D ¥ 0M 2o a3 oz e 16 15
LM308 + data 8 pin DIL 10 99 95 7408 15 13 4006 104 95
MESSS + data 8 pin DIL 4 42 40 7405 15 13 4007 17 16
CA3046 14 pin DIL 84 81 77 17410 13 12 4008 95 88
Our development programme is well under way. In '76 you'll see m:fg ?;VG&::A : ;: ;: 7413 28 24 | 4009 50 46
A 0 3 7420 13 12 4010 50 46
us back amongst the market leaders in a big way. We'll be TOAIA1S 15V 450mA 5 72 I
significantly extending our visiting product ranges with a new 8C107. 108, 109. 108C 1 105 10 ;ﬁg :;: ;f :gll 16 :5
generation of equipment. But that's just the start. Over the next BC182. 184 12 ns n 12 16 5v
1447 85 80 4013 45 40
few years we'll be breaking into a number of new fields. BC212. 214 ) 13 125 12 1473 28 24 | a4 %0 82
H-P 0.2 LED rod + clip 19 18 17 1474 30 2% w15 85 80
P
A programme as active and aggressive as this means we re in the P ) 3 0y 18, 7476 30 26 | 4016 48 4
market for additional staff with sound experience of the television DIL low profile sockets I”II: :; :ll" l: ;:g f; ;: A‘gg ;g :g
broadcasting business. At our Hayes base we're currently Bpn13 12 M Lees 5 50| wm % 15
interested in H-P 5082-7740 cc digit 180 uQ s 38 | am 68 62
MT242CS Transtormer 150 1121 33 28 4025 16 15
4027 48 44
Sales Engineers Systems Planning - o o e s R
BCI79 2 218 10 IN002 45 - 93 85
Enai BF2448 30 23055 43 1N4003 5 117107
Development ngineers w1 B Twae P omam 5 s wow
BZYB8C- 184006 7 % & o
. . 3315 1" 1N4148 4 pross 16 15
Engineers Project Planner an 17 e
AY-6-1224 16 pin DIL clock IC + data + circuil . ............. ... .. 4.00 4081 16 15
Clock IC + 4 KPO.3" red digits. .. ............ 4507 50 45
Clock IC + 4 digits + transformer + transistors . . 451 138 126
Starting salaries are excellent and the prospects for advancement TBABIOAS TW Audio Amp + circuit + data . . 4518 110 101
are very good indeed. In the first instance contact C.W.T. Mott, ;%m :Erullgdi: Al;ﬂ,ll"** EIEUI!: T:“d‘l 0e G ggl :;: :g:
Chief Recruitment Officer, EMI Limited. 135 Blyth Road. Hayes. ! (LT <p BIEH o (LYo
U Carbon Film high stab. resistor. 4W 5% €12 val s 100h M2.1.1
Middlesex. Telephone 01-573 3888 Ext. 10p. 100 90p, Samt vanue. SIS DEEUIS
All prices include VAT. P&P (UK) 12p, Overseas at cost. SAE enquiries. All
goods new. Full spec. devices from Motorola, Mullard, TI, SGS, etc. Schools,
colleges, etc., supplied. By return service.
The internationat music. electronics and leisure Group (513%) s'l—lcoN SEMICONDUCTOR sERvIcEs
41 Dunstable Road, Caddington, Luton LU1 4AL ol
SERVICE OSCILLOSCOPE. Dual Trace type CI-16 D.C. to | ‘' MOTIVATOR ™ Curtain Cord Controllers.
= 5 MHz. As new, owner emigrating, £80 o.n.o. Mains battery models and Kkits for use with
Crayford 521506. (5136). corded domestic curtains. From £18-£30. Aid-Us

-—_——_—-—1
PRINTED CIRCUITS

and HARDWARE

Readily available supplies of Constructors’
hardware, Aluminium sheet and sections. Rrinted
circuit board, top quality for individual or published
designs.

Prompt service

Send 15p for catalogue

RAMAR CONSTRUCTOR
SERVICES

Masons Road, Stratford-on-Avon

Warwicks. Tol. 4879 (38)
——_ - —— )
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, snlk screen-
ing, drilling. All or part service. ECTRO-
CIRCUITS (P.C.) LTD. Delamare Road Ches-
nut, Herts. Tel. Waltham Cross 38600 or 203(4844

TUBE POLISHING, mono, £5.63, colour £5.94.
C.W.0. Return carriage and VAT paid. Phone:
N.S. 300, Retube Limited, North Somercotes.
Lough, Lincs. (27

ARTICLES FOR SALE

1 DIGITAL CLOCK COMPONENTS ’

(Circunt diagrams. data. etc.. free on request)
AY-5-1224 4 digr clock £3.50. OL-704€/707E 0 3" LED display 70p.
MK 50253 4/6 digit alarm £5.50. OL-728€/727€ 0.5 double
£1.80. PCB for AY-5:1224 (two types) 95p. OL-750€/747€ 0.6 LEO
dispiay £1.50.
I CMOS WIiTH DISCOUNTS!
{Any mix: 25+ less 10%, 100+ less 25 %, sxampies only below
— fuii list free on request
4000 18p: 4001 15p; 4002 15p; 4006 96p: 4007 15p; 4008
78p; 4011 186p; 4012 16p; 4013 45p: 4014 80p; 4015 BOp; 4016
45p; 4017 80p; 4049 45p; 4050 45p 14501 15p; 14511 £1.25;
14518 £1; 14528 85p; 14553 £3.50
CA 3130 COS/MOS Op-amp 75p.
Terms Add 10p to each order and 8% VAT on the total. export add 75p
only. Officral orders by ‘phone or post are weicomed. others cash with

osder
GREENBANK ELECTRONICS
(dept. W4W), 94 New Chester Road, New Ferry,
Wirral, Merseyside L62 5AG. Tel. 051-645 3391
{5139}

V.H.F. A.M. radio installation oonsxstmil
the following G.E.C. equipment:— ig

power fixed TX/RX RC 760. 1 Low power ﬁxed
transceiver RC 750. 3 Portable lransceivers
RC 660. 3 Personal, transceivers RC 550-TR
with batteries and charger. Phone Pickering
12333. (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: Solartron
CD 1400, v.g.c., £130 with Delay T.B. Sco Eex
GP-DBI, mint, £120 Bridge Z No 5, v.g.c.,

PYE PANCHROMATOGRAPH with all anclllary
equipments and spare columns, £350. Westrex
33 ASR teletype U500 punch 5 hole, v.g.c., £40:
Temperature controlled baths and ovens,
various prices. Metrohm POTENTIOGRAPH
Type 336 with accessories, £65, v.g.c. CD140(
CR.T., unused, £45. WW Box No. 5169. (5169)

products, Dept WWI12, 8 Hillview Road, Pinner
HA5 4PA, Middlesex. (5166)

USED CLOSED circuit TV equipment for Sale
— cameras, monitors, lenses and anciliary
electrical equipment. Details from Photo-Scan
Limited; telephone Head Office, Sunbury-on-
Thames 89741 or Northern Reglon Pontesbury
506 (5174)

16MM B & H 631 Sound projectors ¢/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_ £3.66 plus VAT, 4 Jumbo’

LED digits (16émm high) type economy DL/747
only £2.04 each plus VAT, post free. Greenbank
Electronics, 94 New Chester Road Wirral
Merseyside L62 5AG. (83

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 74-364. (517M
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, MPSAl12 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 CV2100GE with 9
tapes and service manual, £200. Roydon 3343
OSCILLOSCOPE Solartron CD1220 with CX1259
wide band amplifier. £130. Roydon 3343. (5186)

CD 1300 SCOPE for sale 15 MHZ D/Beam,
recently o/hauled. as new, £110. Phone Steven-
age 57605, evenings. (5167)

THE TRADE MARK NO. 714799 consisting ot
the word ALLIANCE and registered in respect
of scientific, nautical, serveying and electrical
apparatus and instruments all included ‘n
Class 9; wireless sets (sold complete); optical,
weighing, signalling, checking (supervision),
tife 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,
Hotwells Bristol, Avon to T. NEESHAM AND
COMPANY LIMITED, of 256 Hotwell 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-
lised polyester. mixed bags of 50, 1uF and
2.2uF (250 d.c.). cosmetic imperfections so £1.
Add 40p p&g to all orders, — R. Wardle, 3
Erpingham oad, SWI15 1BE (5069)
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ARTICLES FCR SALE

THE TIME HAS ARRIVED
FOR YOU TO JOIN THE

ElectrO“me DIGITAL REVOLUTION

INTRODUCING A NEW RANGE OF Q UA RTZ c RYSTAI. DIGITAL ELECTRONIC WATCHES

e
===

ALL MODELS EXCEPT
THE BLACK WATCH
WITH GOLD PLATED
OR RHODIUM
BRACELET

CONTINUOUS LIQUID
CRYSTAL DISPLAY

MODEL TLC 4 <™

FEATURES ot WY o
* Hours

NN LED MODEL TLE 5
« Soconse /| Q)

* Date

SRR S5

: .‘\/
N With unique

Backlight feature
for Night Reading

inc. VAT —= -

£39.95

inc. VAT inc. VAT

LED DISPLAY
MODEL TLE3 '

Jet Black Stainless
Steel Bracelet
{not Plastic)

LED MODEL
TLE 4

£39

inc. VAT

FEATURES-

* Hours
* Minutes
* Seconds
* Date
* Alpha Day

ALL WATCHES FEATURE —

* Solid State — No moving parts FEATURES —
« Quartz Crystal Controlled * "Hours * Hours

accurate to 5 secs. per month * Miiutes * Minutes ﬁg
# Attractive Presentation Gift Box * Seconds % Seconds %)
* Dae ]

ADD TO THE SOPHISTICATION OF YOUR LIFE
WITH THIS UNIQUE DIGITAL ELECTRONIC CLOCK

FEATURES—

P ;,..%:/f)/;” P £17.99 ::;.

FEATURES —

Large 4-digit Easy Read Display
Variable Display Intensity
AM/PM Indicator

24-hour Alarm

S-minute Repeating Snooze :
Aarm [ This remarkable example of

£14.50

inc. VAT

Power Interrept Indication

Tilt Operation for Alarm Cancel
Pulsing Seconds Indicator
AMtractive White Case

ELgcinon'®

modern technology is also
avaiable as a fully tested
working modulz

Price £13.50 inc. VAT

PROGRAMM A BLE \
SCIENTIFIC
CALCULATOR MOBDEL 1421
£50 inc var
FEATURES—8-Digit Capability
Full Floaung Poimt; Three
Register Stack; Memmory: Trig
Functions, Recipro:als. Ra-
dians-Degrees; = Constant. Logs
{In. log), Power Functions,
Square, Square Root
PLUS —Capability >f being
loaded with up 0 a 102-step
program from complex or
\(edlous calculations

Money back if not completely satisfied
One-year guarantee with all models

ELECTROTIME, 111 Storforth Lane Trading Estate
Chesterfield, Derbyshire - Tel: 35804

Please supply

| enclose cheque/postal order/ money order
GENERAL CALCULATCR

MODEL 1437

FEATURES— 8-Digit Capability
Full Floeting Foint

£1 3.80 (stnc Fusc(i:)rs%)

inc. VAT  Automatic Power-on
Clear
Leading Zero

Suppression J
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; ARTICLES WANTED VALVES WANTED W-
| _ e ilmslow
* MINICOMPUTERS !’&TSo”ntn;a:;"1Z?é“:i;rt“;?;‘:§f“a;§a§{‘i%:s‘,°gi,w"§: K
ata re — 's, -
x PERIPHERALS | ceme St Wowérnampton. (e Audio
+ INSTRUMENTATION . ARTICLES FOR SALE CONT, THE firm

For fastest, best CASH offer, phone /
COMPUTER APPRECIATION \ \ | - MIXED for
Godstone (088 384) 3106 \ ‘& MINIATURE
41)
| S— — N\ ‘o‘ ELECTROLYTIC speakers! ..
PLEASE CAN ANYONE HELP? Lend or photo-
copy manual for lelequipment DSSA scope. ’/‘ | \\ CAPANTURS 32‘238332%2 o P TAREIEES c10.25
e e ) | 6V- 63V | Baker Detuxe. 8'or 15 0hm. ... . £13.75
Baker Major, 3, 8or 150hm. . . ... ... £11.87
WANTIZD. all tYPies Oftwglm‘!{licgﬂtgls;e?“{' 50 PACK 1-68 MFD £1.00 Baker Regent, 8or 150hm. . . ... ... .. £10.00
Blactronics Lta.. T Ashville Gia” Hall Ashville 100 PACK  1-68 MFD £1.84 Baker Superb, 8or 150hm ... .. ... .. €18.12
Rd., Londo'n, E.11. Ley 4986. ' (63 50 PACK 10-1000 MFD £1.52 Celestion HF1300 8 or 150hm. . . . .. . .. £7.75
100 PACK 10-1000 MFD £2.52 gelestntn I\SH 100d(;<horn, 8or 150hm .. gig;g
e ecca London an OVer. . .......... o E
?(-)grE:s&}:;,"c;ﬁpgggatgménu‘? s;:;tilr?mffenl:j f?); CASH WITH ORDER = == " Decca DK30and Xover . . ........... £24.06
interest is consumer electronics. Please tele- . PLUS 25% VAT R EMIB” Midrange. . .............. .. £3.50
phone our Miss Hughes, Sandy (0767) 81618, (22 EMI 62" d/cone roll surr. 8 ohrg ....... 2337
EMI .10 . d/c, roll/ hm ... .95
SURPLUS COMPONENTS, Equipment and Com- M.C.L. (DEPT. C) EMI ?4)’(’ 39“ Bv;:éls% erers s £13.25
puter panels wanted for cash. Ring Southamp- 12 0AKINGTONAVE. | |l c coRm 108 16 b EQRM 1148 oh :
\g Elac 59RM 109 15 ohm, 59RM 1148 ohm £3.44
ton 772501, (16) ?5\\“‘§ RAYNERS LANE Elac 612" d/c roll /s 8 ohm €4.06
VALVES RADIO TV TRANSMITTING INDUS- - HARROW, MIDDX. Fane Pop 15watt 12/ . .. . ... ........ £5.25
TRIAL 1938 to 1975, many obsolete types, list (5143) Fane Pop 25T 30 watt 12" ... ...... .. £7.50
20p s.a.e. for quotation. Postal export service, ‘Fane Pop 50 watt, 12 . ... ... ...... £12.00
We wish to buy all types of valves new and 1 Fane Pop 55. 12" 60 watt £15.50
boxed. Wholesalers, Dealers, etc., stocks pur- RECEIVERS AND AMPLIFIERS — Fane Pop 60 watt, 15" . .. €17.25
chased. Cox Radio (Sussex) Ltd., The Parade, szr‘\ee P‘;p 70::2111'1 o oottt €18.75
Bast Wittering, Sussex, West Wittering Jeb RECORDS MADE TO ORDER Fane Pop 100 wan, 187 .1 £20.98
Fane Crescendo 12A or B, 8 or 15 ohm . . £34.50°

WANTED: One copy of each of the following: DEMO DISCS VINYLITE Fane Crescendo 15, 8 or 15 ohm .. . . . . £47.50
WIRELESS WORLD. Feb 1973—Vol 79, Jan MASTERS FOR PRESSINGS Fane Crescendo 18. 8 or 15 ohm £62.95
1974—Vol 80, Feb 1974—Vol 80. Feb 1975—Vol RECORD COMPANIES E 807T 8" d/ ' /s, 8 or 15' lhl S £5'75
81. Bailey Bros Ltd, 11 Ronald Road, High- F::: 8017 8" d/CCr'J”:é ol'(\)m G o o £9.95
bury, London, N5 1XJ. Tel 607 3361/2. fSingle discl:, 1.2(()), I;Aolpto of Stezrgot, drl(i)vgay 4 da;s Goodmans 8P 8 or 15 0hm . . . £5:95
- WANTED NEW T05A VALVES. Details to P. rom your tapes. Liuanlity runs £5 10 Z. [econce Goodmans 10P 8 or 150hm .. ... ... £6.25
Norgate. GV Planer Ltd., Sunbury-on-Thames. PRESSED IN VINYLITE IN OUR OWN PLANT. Goodmans 12P 8 or 15 ohm . . . . ... £13.95
86262. Delivery 3-4 weeks. Sleeves/Labels. Finest quality Goodmans 12P-D 8 or 15 ohms . . . . . . £16.95
NEUMANN STEREO/Mono Lathes. We cut for Goodmans 12P-G 8 or 15 0hms . .. . . . . £15.95

CAPACITY AVAILABLE many studios UK/OVERSEAS. SAE list. Goodmans Audiom 100 15-ohm . . . .. .. £13.90

DEROY RECORDS Goodmans Audiom 200 8 ohm . . . . .. .. £13.90

: PO Box 3, Hawk Street, Carnforth, Lancs. Goodmans Axent 1008 ohm .. .. ... ... £8.44

Tel. 2273 (82 Goodmans Axiom 402 8 or 15 ohm. . . .. £20.00

cAPAcITY AVAILABLE ~— Goodmans Twinaxiom 8" 8 or 15 ohm .. £10.55
General Sheet Metal Work including Fabrication of HRO Rx5s, etc., ARS8, CR100, BRT400, G209, Goodmans Twinaxiom 10’ 8 or 150hm  £10.95
Chassis Panels, Boxes and Guards. Large and Small $640, etc., etc., in stock. R. T. & I. Electronics, [0 KefT27 . .. .. ... ... £6.06
Runs at highly Competitive Rates. Let us quote you Ltd., Ashville Old Hall, Ashville Rd., London, Kef T15 B £6.94
now E1l Ley 4986. (65 Kef B110 . ... ..... ..£8.37

ANTEC ENGINEERING LTD SIGNAL Generators, Oscilloscopes, Output et 52(3)8 S £$::g

. Meters, Wave Voltmeters, Frequency Meters, KefB139  ........ aa  ©@oco oc d

6 Sunny Place, Sunny Garden Road Multi-range Meters, etc., etc., in stock. R. T. Kef DN8 saea 4 boooooopmsaas £2.31
London NW4 1RS Tel. 01-203 4822 & 1. Electronics, Ltd., Ashville Old Hall, Ash- KefDN12 ... ... . £5.99

(5086) ville Rd., London, E.11. Ley 4986. (64 KefDN13 . ... ... ........ ... £4.50

Richard Allan HP8B 8" 45 watt . . . . . . . £13.25

LABELS, NAMEPLATES, FASCIAS on aluminium = - "

or piastic., Speedy delivery G.S.M. GRAPHICS  FSIaTVIELl LR oo ml EQUIPMENT ngCcngoA%Iaé‘S%GSTw%ee?e/rc roll/s ... .. £r-50
LTD. 1-5 Rectory Lane, Guisborough (02873- — — o PEFWIIAEF 0o oeooan e T4575
4443) Yorks. (26 GLASGOW. Hi Fi, Cassette Decks, Tape Record- Baker Major Module, each .. ......... .

ers, Video Equipment, always available we Goodmans Mezzo Twinkit, pair . .. ... .. £47.19,
AIRTRONICS LTD., for Coil Winding — large or  buy, sell and exchange for Hi Fi sets and Goodmans DIN 20, 4 ohm, each . . . .. .. £14.75
small production runs. Also PC Boards Assem- photographic equipment. ~VICTOR MORRIS |\l Helme XLK35, pair ............... £24.00
plies. Suppliers to P.O, M.0.D., etc. Export en- Audio Visual Ltd, 340 Argyle Street, Glasgow, |§ Helme XLKA0.pawr ... ... ... ... £35.00.
quiries welcomed. 3a Walerand Road, London, G1, 8/10 Glassford Street, Glasgow, G2, 31 Helme XLK30. pair « .+ . .. .. T £19.00
SE13 7PE. Tel: 01-852 1706. (61  Sauchlehall Street, Tele: 041-221 8938. (11 Helme XLK50. pair - o o £56.00
- h - Kefkit 1.pair .. . ..... ...... .. £53.00
PRINTED CIRCUIT BOARDS — Quick :
deliveries, competitive prices, quotations on EURD EIHE:LIITE :ef:“ i eaChT'.' . W o i?igg
request roller tinning, drilling. etc., speciality ichard Allan Twinkit, each. .. .. ...... .
small batches, larger quaniities available. Printed Circuit Boards - Master layouts — Richard Allan Triple 8, each ... ....... £22.50
Jamiesons Automatics Ltd, 1.5 Westgate, Brid- Photography - Legend printing - Roller tinning - Richard Allan Triple, each. . . .. ... ... £27.95
lington, N. Humberside, for the attention of Gold plating - Flexible films — Conventional Richard Allan Super Triple. each . .. .. .. £32.50
Mr. J. Harrison. Tel: (0282) 4738/77877. (18 i::‘;etgi:i:u;d"zn“d:i :;el“ge or too small - Richard Allan RAB kit, pair . .. .. ... ... £42.00
proto Se q
A.A.A. SERVICE. Small batch production AlLor pactiservice avallsble NOM..Eiisaibidiuits &igf;gdg:ft.mﬁzzkﬁ{ (?::irr) """"" gg'?g
wiring, assembl to sample or drawings. U o
Speciglists . prlynted cirouit sssembly, Cable. EURO CHOUTS LTO Wharfedale Glendale 3 XP kit, pair. . . . .. £58.00
forms to order. Rock Electronics Ltd., 42 e HE"-""! } Wharfedale Dovedale 3 kit, pair. . . ... .. £63.12
Bishopsfield, Harlow, Essex. Tel. Harlow (0279) ey mc:_mm; Her, WK 2344 All Ranord. Ga;:uss, CasTtle, Jordan Watts, kEagle,
(19 — — == - owther, Peerless Tannoy units in stoc
- Prices correctat 3 2.76
BATCH Production Wiring and Assembly to BARGAINS
sample or drawings. Deane Electricals, 1B A1 500W Dimmer Switch Module with 1*' knob £1.99 \éAeT‘ 'NCLUD,;'.‘,'/GC‘,’,:;:; :5;/",\0'“ HI-F
Station Parade, Ealing Common, London, W.5. A2 2W Audio Amplifier LM380 14pin DIL . 79p 25% ° s
Tel: 01-992 8976. 13) A3 Timer type LM555CN 8pin DiL . ... ... 42p 8% Cabinets for PA AND Hifi, wadding. Vynair. etc.
- A4 Voltage Regulator 723 Senes 2 - 37V .. 44p 8% Send stamp for free booklet "Choosing a Speaker’™
CAPACITY available to the Electronic Industry. A5 RCA IF chip CA30B9E 16pin DIL .. . £18926% FREE with all orders over £10 — HiFi
Precision turned parts, engraving, milling and A6 RCA Stereo Decoder CA3090AQ 16pin QIL£4.22 25% Loudspeaker Enclosures Book
grinding both in metals and plastics. Limited Please add VAT & 15p postage or send SAE for catalogue All units are guaranteed new and perfect
capacity available on Mathey SP33 jig borer. - FRASER-MANNING LTD. P
Write for listg of full plant capacity to C.B. 26 HERVEY STREET, IPSWICH, SUFFOLK rompt despatch
i i q i Carriage Speakers 50p each. 12’ andup 75p each.
Industrial Engineering Ltd., 1 Mackintosh Lane, ¢
E9 BAB. Tel: 01-985 7057 (14 — tweeters and crossovers 30p each, kits 80p each
SOWTER TYPE 3678 (£1.60 pair).
FASCIAS, LABELS, NAMEPLATES on MULTITAP MICROPHONE TRANSFORMER
aluminium, indelible finish, quick delivery. Prmary windings for 600 ohm, 200 ohm and 60 ohm with WILMSLOW Aunlo
ELTON GRAPHIC  ARTS, CASL  HOUSE, Secondary loadings 1ro|m 2K ohm to 10 K ohm_Frequency Dept. WW
Sandy Lane, Sandbach, Cheshire 4768, (5140) response plus/minus v2dB 20 Hz to 25 KHz. Contaned in Loudspeakers & Export Dept: Swan Works,
well fimished Mumetal box, 33mm diameter by 22mm high, q [ N SK9 1H
. with colour coded end leads, low distortion DELIVERY (smal! Bank Square, Wilmsiow, heshire F.
COURSES quantities) EX STOCK HIGHLY COMPETITIVE PRICE FULL \?J‘:COTM ":"z "a ;"2:“," Os si‘;""' \S’;TO&
= DETAILS ON REQUEST. iimsiow. io, Hi Fi, : Swift o ilms-
RADI0 and Radar M.P.T. and (.G.L.I Courses. €. A. SOWTER LTD., Dedham Place. Ipswich low, 5 Swan Street, Wilmsiow. Tel. (Loud-
Write: Principal, Nautical College, Fleetwood, IP4 1JP. Telephone 0473 52794 speakers) Wilmslow 29599, (HiFi, etc.)
FY7 8JZ, 25 | Wilmsiow 26213.

WW—031 FOR FURTHER DETAILS
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American
Made Quality
Products.
Prompt
Delivery-
Excellent
Pricing

149

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.

' DIRECT
COMMUNICATIONS

Division of Diredct Electronics
Ltd.

INTERCOMMS & TELEPHONES

@® Simple 2-way wall/desk with 100ft cable £16
(E1 P&P), 6v batt. £2.32 (50p), or power supply
£5.00 (25p).

® Simiar but 2- to 7-way instrument only.
Installation diagram. £8.50 each (50p)

@® Superior 2- to 6-way Siemens & Haiske.
Wali-desk conversion kit, term. block and cord. Per
instrument £10. (50p).

® AUTOMATIC INSTRUMENTS. Strowger compa-
tible or PX working. New/refurbished/2nd hand.
232-332-706-746-722 (Trimfone). etc. Speciat
and foreign types.

® ULTRA MODERN TYPES. "Goiidola’ 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 Efectric Latches, with
or without intercomm. facitity.

@® TELEPHONE AMPLIFIER (1-way), £6.95 (35p).
Hands-free tele. amp. (two-way conversation}),
£9.50 (50p).

* TRANSISTORISED UNITS. Simple 2-way batt.
intercomm. £7.75 (50p). Batt. Baby Afarm £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)
£23.95 (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

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

PRECISION
POLYCARBONATE CAPACITURS

All High Stability — Extremely Low Leakage
MNGE DIVIENSIONS

VALUE {m PRICE. | ~ * ] 8
P L ’p EACH: | 83V Range 1% 2% 5%
0\uF 27 127 s5ip | 0.47uF 67p 50p 43p
0.22,F 33 16 64p | 1.04F 82 52p
0.254F 33 16 67p | 2.2xF 75p  6lp
0.47yF 33 19 80p | 4.7uF €1.62 €13 8dp
0.54F 33 19 87p | 6.8uF £1.96 £1.38 ELI3
0.68:F 50.8 19 93p | louF £240 £1.95 €164
1ouF 508 19 £1.03 15uF €922 £2.79 224
2.0pF 508 25.4  £1.44 | 22uF £428 £3.68 €3.08

“IANTALUM BEAD CAPACITORS — Values available: 0.1,
0.22. 047, 1.0, 2.2. 4.8, 8.ipF at 15V /25V or 35V: 10xF at 16V 720V

or 25V; 22.0uF at 6V or 16V; 33.0uF at 6V or 10V; 47.04F at 3V or
v lOOOuF at3v. ALL at I0p each. 10 for 95p. 50 for E4.
TRANSISTORS & L.C.’s

AC128 Hp | BC268A/384° 10p oCc7l i2p
AC176 16p | *BC547/558A 12p “IN2926G  12p
AD149 4p | BCYZ2 12p ©2N29260  llp
AF178 0p | BDI3/I32 3%p ZN2926Y  1lp
AF239 38p | BFII5/167 22p 2N3054 &p
BC107/8/9  9p BF173 24p 2N3055 50p
“BC114 12p | BFI78 26p 2N3702/

*BC147/8/9 10p | BFI%4 2p 3704 ip
‘BC153/154 12p | *BFIS4/195° I2p “TIP30A s2p
*BCI57/8/9 12p | *BF196/197* 12p TIP3IA 55p
BCI77 18p | BF200 27p TIP32A 84p
‘BCI82/183L 11p | *BF262/263° 60p TIP3055 55p
'BC183/183L 11p | BFY50/51/52 20p “MPUI3I 49p
"BCI84/184L 12p | BFX84/86/88 20p NE555 6lp
*BC212/2121. 14p°| BFX85 26p 41C 32p
*BC213/213L Ulp | BRIO} 4p ZN4l4 £118
BCZH/ZHL ilp" | GET872 25p |. SN76013ND
BC26' 120 OC44/0C45 14p £1.50

POPULAR DIODES—IN914 6p, 8 for 45p, 18 for 90p; IN916 8p, 6
for 45p. 14 for 90p; 1S44 5p. 11 for 50p, 24 for £1.00; IN4148 5p. 6
&)’r 27p. 12 for 48p; IN4001 5%ap; 002 6p; 003 6%p: 004 7p; 006 Bp;
7 Bhap,

LOW PRICE ZENER DIODES—400MW. Tol. *5% at 5mA.
Values available: 3V, 3.3V. 3.6V, 4.7V, 5.1V, 5.6V, 6.2V, 6.8V,
7.5V. 8.2V, 8.1V, 10V, 11V, 12V, I3V, 135V, I5V, 16V, 18V, 20V,
22V.24V,27V.30V. All at 7p each: 5 for 33p; 10 for 65p. SPECIAL
OFFER: 100 Zeners for £6.00.

*RESISTORS —High stability, low noise carbon film 5%, 'sW at
40°C, W at 70°C. E12 sertes only —from 2.212 to 2.2M1}. ALL at
ip each. 8p for 10 of any one value. 70p for 100 of any one value.
SPECIAL PACK. 10 of each value 2,212 to 2.2M12(730 resistors)

SlLICON PLASTIC RECTIFIERS—~1.5 amp. brand new wire
ended DO27: 100 P.1 V. 7p (4 for 26p), 400 P.L.V. 8p (4 for 30p).
BRIDGE RECTIFIERS—2": amp, 200V 40p, 350V 45p, 600V 55p.
*SUBMINIATURE VERTICAL PRESETS—0.1W only. ALL at
Sp each: 501). 1004). 22012, 4701), 68012, 1ke2, 2.2k\), 4.7k ). 6.8k 1),
10k1). 15k1). 22kt 47ke), 68ki). 100, 250ki). 680k1). 1M,
2.5M12, 5M1).

PLEASE ADD 15p POST AND PACKING ON ALL ORDERS
BELOW £5. ALL EXPORT ORDERS ADD CST OF SEA/AIR

MAIL.
PLEASE ADD 8% VAT to all items except those marked with *
which are 25%.
Send S.A.E. for lists of additional ex-stock wtems
Wholesale price lists available to bona fide companies

MARCO TRADING
Dept. D3)
The Old School, Edstaston, Nr. Wem, Shropshire
Tel. Whixall {Shropshire) (STD 094872) 464/5

(Proprs: Mlmros( Trading Ltd.)

EXCLUSIVE OFFERS

WORLD-WIDE RANGE
NEVER BEFORE OFFERED

COMPLETE TRANSPORTABLE H.F. ~COMMUNICA-
TIONS CENTRE honsed in Air Conditioned TRAILER
fitted two COLLINS KWT-6 500W 8.8.B. Trangmitter-
Receivers and one COLLINS Receiver all fully tuneable
2 to 30 mfes digital readout synthesised frequency
control, with line amplifiera and inputs, operating
position and remote control facilities and ancillary
equipment. Power input 115V or 230V A.C. Full detalls
on application.

PHILCO HC-150 POINT-TO-POINT STRIP RADIO HF
RECEIVERS 2/30 my/cs. Ten fully tuneable channels to
0-5 kes with synthesisers. Single and diversity reception
on 18B, DSB, S3B with 4 sub-bands to each channel.
Full details and prices on application.

HIGHEST QUALITY [9° RACK
MOUNTING CABINETS & RACKS
CABINETS

ur Heght  Width Depth  Rack Panel
K¢y inches in tinches in mches  Space inns.  Price
R 68 3a 2

C 0 - .00
FA 85 22 36 160 £2200
FC 52 25 2 47 £17.00
FH 15 21 17 11 £12.00
€] 15 21 15 12 £12.00
LLE 1 21 17 9 £15.00
L7 16 20 12 14 £15.00
L8 10 20 10 9 £15.00
Ls 17 21 17 14 £15.00
LL10 52 21 18 46 £15.00

75 2z 26 68 €22.00

Also Consoies. twin and multi-way Cabinets
OPEN RACKS
er Heght Channel Rack Panel
Kef  inanches  Depth Space Base Price
RG 66 2 51 14 £9.00

Full detsils 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,

* 1600f 16 m/m Film Spoots ally (unused) 10 for £4.00
*  Quality electric Weather Vanes 8 contacts £10.00,
* Hell Facsimile Machines £45.00
* Large Aerial Rotators for Coaxial £18.00
*  Collins 500 watt Telephone Transmitters 2/12 mcs tsoo 00
* B.N.C. Connectors 200 for 2.00
*  Video Cross Hatch TV Generators l:l 7.00
* Racal MA-175 1.S.B. Modulators (new) £45.00
* Collins KWT-6 SSB Transceivers 50 watts 2/30 m/cs P. U R
* Imslide Cabinet Shelf Sliders
* DG-T/32CRT's E3 00
* Remscope Storage Scopc- with tracer £115.00
*  Textronic 519 Scope IGH; £450.00
* M.V.R. Action Replay 20 scc Videodisc Unit P.UR.
* Dow Key Co-ax. Relays SPST 110v A.C. £6.00
w Racal 1IKW S.S.B. Linear amplifier s 1.5/30 m/cs P.U.R.
+*  Advance HI Signal Generators, 15/50Kcs £18.00
* Varian VAITSEA Backward Wave Oscillators P.U.R.
* Tally 5/8 Track Tape Readers 60 cps £48.00
* Tally 5/8 Track Tape Readers 120 cps £22.00
* 2 KVA Auto-Transformers £22.00
* Coutant 40v 30A Power Supplies £30.00
. * 15foot 15 inch.Lattice Steel Mast Sections £29.00
_* Cimel 2 KV Power Supplies £35.00
* Cawkell FU 4 Band Pass Fiiter Testers £60.00
* 45 feet co-ax, %" dia £2.00
+* Avo Geiger Counters (new) £7.50
* Telequipment D.S.3 Scopes £85.00
= Portable Hospital Larps (new) £22.00
* AR-B2D Receivers £55.00
* Reiode & Schwarz SBR sig gen. 1.6/2.4 gmc £70.00
*  Airmec 702 sig gen 30 cyc 30 kcs £26.00

We nave a quantily of Power iranstormers 250 watts to
15KVA at valtages up to 40KV. Best quality at low prices.
List available.

* Racal RA-63 SSB Adaptars, new £70.00

* Racal RA-237 L-W Converters, new £70.00

+ |9 Blank Rack Panels 8%:n high £1.00

*  Apeco Dial a Copy Photo Copier Electrostatic £60.00

» Hewlett Packard 524C Digital Counter P.U.R.

* Airmec 702 Sig. Generator 30 cyc/30 k/cs €23.00

* Tuning Roller Coasters £3.50

#* Pestable Mains Battery Floodlights £24.00

* 400 channel Pulse Height Spectrum Analysers P.G.R.

* Addo 5/8 track Tape punches £48.00
We have a varied assortment of industrial and
prafessional Cathode Ray Tubes available, List on
request.

INSTRUMENTATION-TAPE
RECORDER-REPRODUCERS

» Ampex TMZ 4 speeds, 7 tracks A"

* Ampex FR-1100, 6 speeds, 2 tracks %"

#* Ampex FR600. 4 speeds. 7 tracks 14"

* Ampex FR600, 4 speeds, 14 tracks 1"

* DR.l. RMI 4 speeds, 4 tracks "

* EMIBTRI. | speec. | track %"

* EMIR301G, 2 speeds, 2 tracks %"

*  Mitncom CMP-100. 6 speeds. 7 tracks %. 2. 17

* Racal T.5000. 2 speed. 7 tracks '4”

* Leevers Rich DA-2P. 2 speeds, 2 tracks %"

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.o.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
BOUENEMOUTH-765051 (0202)

www americanradiohistorvy com
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GIRO NO. 331 7056. Access and
Barclaycard accepted. C.W.0. only
Terms of business as in our cnnloguo
Elpon enquiries welcome (£5 min.)
Orders accepted from
Educmond & Government Departments
ALL PRICES INCLUOE VAT & P.&.P,
Shop hours: 9-12.30, 1.30-5 p.m. 6 days

E.& O E.

66 PAGES — 3000 ITEMS
FULLY ILLUSTRATED
_ = 20p CREDIT VOUCHERS
* ALL NEW STOCK
‘% SATISFACTION
GUARANTEE
« DISCOUNT3
« NEW PRICE LIST — S.AE.

TRANSFORMERS
SEMICONDUCTORS

MODULES — AUDIO

HEATSINKS — S-DEC

AUDIO ACCESSORIES

TOOLS — TEST METERS
CALCULATORS — AUDIO

LEADS —BATTERIES—KITS
RESISTORS — CAPACITORS
CASES ,~ COILS — BOOKS
CONNECTORS — VEROBOARD
PC MATERIALS — HARDWARE
BOXES — SCREWS — KNOBS
POTS — STORAGE UNITS ., EYC., ETC.

SPECIAL RESISTOR KITS (CARBON FILM 5%)
Prices include post & packing)

10ET2 %W or 4W KIT 10 of each E12 value
220hms-—1M, a total or 570 £5.29 net

25E12 %W or YaW KIT 25 of each E12 value, 22
ohms-—1M, a total of 1425 £12.64 net

SPECIAL CAPACITOR KITS

€280 Kit—PC Mounling polyester 250V 5 of each valve 0.01. 0.022.
0,047, 0.3. 22,4F. 2 of 0.47, 1uF £1.98 net.

0236 Kil—Tubular polyester 400V 5 ol each value 0.01.0.022. 0.047.0.1.
0.22:F. 2 o1 047 £2.67 nel.

Ceramic Kil—square plague 50V 5 of each veius 22. 33,47, 100. 220. 330,
470, 1000pF. 2200. 4700uF, 0.01,:F £1.66 net.

250V Paper Kit—Tubular melal case. 3 of each value 0.05. 0.1. 0.25.
0.5 1uF £1.41 net.

500V Paper Kil—Tubutar melal case. 3 of each value 0.025. 0.05. 0.1
0.025. 0.5uF £1.41 net.

1000V Paper Kil—Tubular metal case. 3 ol each valee 0.01. 0.025. 0.05.
0.1.F£1.63 net.

B.H. COMPONENT FACTORS LTD.

MULTIMETER U4341
27 Ranges ptus Transistor Tester
16 7008/ Volt
vdc--0.3--900V in 8 ranges
vac--1.5.-750V in 6 ranges
| 0.06--600mA n 5 ranges
lac--0.3--300mA in 4 ranges
Resistance--2K {2--2M Q in 4 ranges
f Accuracy -dc—-2%%
ac -4of F §
ite--10—-350 1n 2 ranges
ze--115 x 215 x 90mm
Complete with steel carrying case, test
leacs and battery. PRICE £11.88 net P.&P

MULTIMETER U4333
ranges Knife edge with mirror scale
0002/ Vot High accuracy, mVde—25mY

5--600V in 9 ranges.

Vac-—1 5--600V in 9 ranges
dc-~60-~120 mycroamps in 2

dc--0 6--1500mA in 6 ranges
lac—0.6—1500mA in 6 ranges
Resistance-— 1K~ 1M in 4 ranges
db scale—101t0 + 12db
Accuracy—dc-—~1% %, ac--2%%
Size-—115 x 215 x 90mm L
Compleie with steel carrying case, test
leads, and battery

RiCE £14.90 net P.&P 75p

MULTIMETER U4323

272 Ranges pius AF /IF Oscillator
20.000¢! ' Volt

dc--0 5-~1000V in 7 ranges

/ac-—2.5—1000V in 6 ranges
Idc—0 05—500mA in 5
ranges

Resistance—511—1M () in 4 ranges
Accuracy--5% of F.S.D
OSCILLATOR-=1 KHz and 465 KHz (A. M ) at approx
Vot Size-—160 x 97 x 40mm
Supplhied complete with carrying case. test I8ads and
battery
PRICE £8.64 net P.&P. 75p U4323

MULTIMETER U4324
34 Ranges High sensitivity
20.000! /Volt
Vdc—~0.6—1200V in Y ranges
Vac--3-~900V in 8 ranges
Idc--0.06--3A in 6 ranges
iac--0.3--3A in 5 ranges
Resistance--251)--6M( in 5 ranges
Accuracy—dc and R—2%% of F.S.D

acand db 4% of F.S.D

Size—167 x 88 x 63mm
Supplied complete with storage case, test
leads. spare diode. and battery
PRICE £10.64 net P &P 75p

(WW), LEIGHTON ELECTRONICS CENTRE, 59
NORTH STREET. LEIGHTON BUZZARD, LU7 7EG.
Tel Leighton Buzzard 2316 (Std code 05253)
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When you need to hire Video-

it pays to contact the most experienced
video company in the business

K

R.E.W. HOUSE

10, 12 HIGH STREET
COLLIERS WOOD
LONDON SW19 2BE
PHONE: 01-540 9684

)

Aiso-at GENTRE POINT
20/21 ST. GILES HIGH STREET
LONDON, WC2
PHONE: 01-240 3066

POP 11/05. 8K 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

excessof €600 ............... £225
PHILIPS PM 1052 Image Intensifier Camera.
WITHOUT tube .............. £19.50
POP 8L. 12K Store ......... ... E1050
FLEXOWRITER, proporhonal spacmq automa-
tic typewriter . . A —— £225
ITEL automatic GOLFBALL typewriters from

£375
KUDELSKI NAGRA SNN Miniature Tape
Recorder ............ .......£550
SOLARTRON CD1440 Double Beam Oscillos-
COpe .. ............ T A {1

COMPUTER
APPRECIATION

Castle Street, Bletchingley
Surrey RH1 4N X
Godstone (088 384) 3106

BROADFIELDS & MAYCO
DISPOSALS LTD.

21 Lodge Lane. N. Finchley
London N12 8JG
Telephone:
01-4452713

01445 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 UK.

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 t0 mail order advertisements (except for classified
advertisements) placed by mail order fraders who fail to
supply goods or refund monies owing lo 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 liguidation or
bankruptcy. where proof of pay can be blish
and if todged 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

SOWTER TRANSFORMERS
FOR SOUMD RECORDING AND REPRODUCING EQUIPMENT

We are supplers 10 many well-known companies, studios
and broadcasting authonities and were established.in 1941

Early deliveries. Competitive prices. large or small
quantities. Let us quote
E.A. SOWTERLTO.
Transformer Manufacturers and Designers
12 Dedham Place, Waterworks Street
Ipswich IP4 14P. Telephone 0473.52794

WW—031 FOR FURTHER DETAILS

QUARTZ CRYSTAL
UNITS from

@ 1.0-500 MHZ
@ FAST DELIVERY
@ HIGH STABILITY
® T0 DEF5271-A

WRITE FOR
LEAFLET AT -1

McKNIGHT
CRYSTAL Co. Ltd.

HAROLEY INDUSTRIAL

ESTATE, HYTHE.
TEL.HYTHE B4B961  goyryampToN 504 62Y

STD CODE 0703

IN-CIRCUIT
TRANSISTOR TESTER

DIOTESTOR

The DIOTESTOR detects faulty diodes and transistors
when still in circuit without need for unsoldering.

BRITEC LIMITED
17 Devonshire Road, London SE23 3EN
Tel. 01-699 8844 Telex: 896161

WW—011 FOR FURTHER DETAILS
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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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ELECTRONICS

MPONENTS

242646 .30

FULLY GUARANTEED

Mail orderonly VAT extra pd&p 20p
Bridge Electronics

PO Box No. 10 Fishponds Brist. S162LX

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

1C 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. tewin 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 POSTAGF =

THE MODERN BOOK CO.

SPECIALISTS IN SCIENTIFIC
& TECHNICAL BOOKS
19-21 PRAED STREET
LONDON W2 1NP

Phone 723 41856
Closed Sat 1 pm.

151

STABILIZER

The Stabilizer & a versatle frequency shifter for howl reduction on both speech
and music It offers variable shitts either up or down between 1 and 10 Hertz so
allowing chowce ot the optimum shift tor the particular acoustics and sound
sources involvad in each installaion  The standard practice which 15 emerging
for music 1S ta split the mixeg audio feeds with those instruments which
produce susizined notes such as guitar and organ fed direct o the
amplihcanon system and the teedback-troublesome vocals going through the
shfter hirst A shifter not onty allows more useable gain (4-8dB) but also gives a
greater stabihty margin between the onset ol warblng and actual howlng
With a shifter Ihis s something between 3 and 5d8 whereas a conventional
system will gofrom rmging 1o howling with a gain increase of 1 or 2dB
Available as a boxed unit with ither balanced or unbalanced signal ines or
rack mounting version offering studia quality 'SHIFT control duplicated jack
and XLR and a smart fimsh with eng d front panel
Stabihizers include a signal overload LED. a 24Hz high pass filter to remove VLF
signals betore connecton to power amphiiers and a mumeial shrouded mains
transtormer 10 achieve very low nosse levels

T B, e o s

Shifters are proving effiective in the lolowing situations

* Sound i tor studio aud

* Foldback mamtoning on stage

* Live microphone telephone conterence systems with a 5Hz shift each way
gwing 10Hz round the loop which is etiective in the small non-reverberant
rooms involved

Group hearing aid s/stems fo1 teaching deat children

Microphones or radio miclophones for discussion groups or  tloor
questioners who are within the intanded coverage of the PA loudspeakers
as well as for straighitarward sound reinforcement and public address

+ SHz FIXED SHIFT CIRCUIT BOARDS for WW
July 1973 article.

Small enough 10 be built inside the cabinets of many amplifters
Comptete kit and board £ 24 o g s et

Board built and ahigned £31 et st e

* »

DESIGNER
APPROVED

SPECTRUM SHIFTER

Varnabie shitts 0 1 — 1000H2 for wewrd special effecis on speech or music

SURREY ELECTRONICS

The Forge, Lucks Green, Cranleigh
Surrey GU6 7BG (STD 04866) 5937
CASH WITH ORDER less 5% UK POST FREE ADD VAT at 8%

IBM GOLFBALL

COMPUTER INPUT /OUTPUT

TYPEWRITERS

STANDARD EBCDIC CODING
Will accept normal or sprocketed paper Supphied in working
order with data sheets, cwcuit diagram and application
notes Each machine serviced and tested

£100 + 8% VAT

As above but modified 10 take office range of Golf Balls.
£110 + 8% VAT,
RELAYS

Varley 2p c/0 185Q - . .... 65p (12p)
Varley 2p c/0 2BOQ . 65p (12p)
P&B 2p c/0 15002 .. . . . 40p (12p}
BNC Free SKTBLL1339/J 35p (10p)
BNC Chassis SKT SCRND L1339/ FS 35p (10p)

PAPST (or similar) FANS 4% x 4% x 2 100 ¢ f.m. 50/ 60
c/s £4 (40p).

LIGHT DIMMERS 250w £2.70 (16p)
BC107/8/9.BC147/8/9. BC157/8/9 all 9p ea. (11p).
ELECTROLYTICS

10,000 ;u 63v £1 (25p). 2800 u 100v 80p (25p) 2240u
100v 75p (25p) 1000 63v £1 (25p). 45004 35v 60p
{15p) 2000p 50v 35p (11p) 4000u 70v 80p (20p)
4700p 63v 80p (15p) 25004 60v 50p (12p) 2000y 30v
30p (14p). 10,0001 16v 50p (15p).

EX-COMPUTER PC PANELS. 2 x 4"

£2.40 (627 50 boards for

OPCOA SCA7 7mm 7.seg led display. £1 (12p)
QH bulbs 12v 55 ao0oan . 60p (10p
250 mixed resistors . . 60p (18p)
250 mixed capacrtors . 60p (18p)
2N3055 equiv L 4 for £1  (15p)
EXTRUDED HEAT SINK for 2x TO3 ... 50p (15p)

SMALL ELECTROLYTICS

2.24 10v. 10u 35v, 504 40v. 1004 40v. 100k 6v, 150
10v, 64u 10v. 300k 10v. 200u 10v 12 for 45p (12p).
. 12 for 45p (12p)
_PIHER PRESETS 100mwW
220,470 1k 4k7. 10k 47k 100k 220k.12 for 50p (12)p°

6v 0.5A TRANSFORMER 75p (18p)
REED RELAYS 6v coil h/d contacts 5 for £1 (15p)
REED INSERTS h/d contacts 10 for €1  (12p)
WATER-COOLED HEATSINKS ex egpt £1.20 (40p)
CHROMED HANDLES

5" mtg. centres . . . . . . .. per pair £1 (20p)
8' mig. centres . .. ... .. .. per pair £1,50 (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 tili 2 p.m.
01-478 8499 after 2 p.m.

J. LINSLEY HOOD

HIGH QUALITY AMPLIFIERS AND TEST EQUIPMENT
available from

examples: TELERADIO HI FI

75 Watt Amplitier. PA Module £12.00 [Kit) £i5.95 (Made)
Pre-amp Module from £7.50 (Kiy £10.00 {Made)
P.S.U. trom £13.70 (Ki) £15.30 (Made)
F.M. Tuner with

Stereo Decoder £40.00 (Kt

£15.25 [Kit) [Tax 8%)
£14.00 [Kit) [Tax 8%)

Millivoltmeter Kit

Low Distortion Audio Osc.
Third Harmonic Analyser £18.50 (Kit) (Tax 8%)
Reg. P.S.v. 0/60v 1A £17.30 [Ki( Tax 8%)

1ax extra 25% where unmarked. P/P extra |min. 25p]
FOR DETAILED AND ILLUSTRATED LISTS SEND S.AE.
FM Tuner

Pty

it

325 Fore St, Edmonton, London, N.9
01-807 3719 Closed Thursdays

Private enquiries, send 13p in stamps for brochure

THE QUARTZ CRYSTAL CO.LTD.

Q.C.C. WORKS. WELLINGTON CRESCENT

NEW MALDEN, SURREY  01-942 0334 & 2988
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GREENWAY

Radial Lead Polyesters {.T.W. "10% 100V D C 001 3p:
0022 3p: 0047 3p, 0068 3p: .01 3p:; .N15 035p.
022 035p; .033 04p: .047 04p; .068 .05p; .1 .055p;
15 06p. 22 065p. .33 .075p. 47 .095p ‘Radial
Polycarbonate 630V D.C. 33 25p; 47 25p. 68 30p;
imfd 400V 35p ‘Axial Lead 10% Tolerance 200V
D.C. O1mid 185p; 022mfd 185p. 047mid .20p;
tmid .25p ‘Dipped Tantalum Capacitors (Bead Type)
values available 1; 15, 22; 33; 1mfd.1.5; 2.2; 3.3; 4.7
35V. 47, 5.8; 'Omid; 25V, 15: 22, 33: 16V; 47mid;
10V Prices 10p each — 10 for 95p ‘Electrolytic
Capacitors (Axwal) 1000.40V  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.
1mid-63V 5p °Radial 2200(Tag) 40V 45p each,
1000-16V 25p. 470.25V 19p; 220-25V 12p. 100-25V
6p. 47-16V 5p; 33-16V 5p. 10-16V 4p, 5mid-16V 4p:
4 7-16V 4p “Carbon Film Resistors sWatt RD1/3 5%
{70°c}) .01p each — 90p per 100 1R-1Meg (1M2-10M
10%) Special Pack 20 popular values quarter watt — 5 of
each 90p 'YWatt AEL 5% 4.7R-2M2 015p each — 75p
per 100 tWatt AEL 4 7-2M2 2p each — 1.74 per 100
Special Pack 100 Resistors mixed 40p ‘Polystyrene
Capacitors (pf) 63V & 160V 5% 10, 15. 18, 22; 33. 56.
68, 100: 120, 180; 270. 330. 390; 560. 680. B20. 03p
each. 1000. 1500: 2200: 3300 035p each 4700; 6800.
B200 4p each 10.000pf .05p each. Semi-conductors
BC107/8/9 09p: "BC147/8/9 10p; *BC157/8/9 9p,
BCY70/1/2 17p. BFY51 19p; SCR C1060/2P4M-400V
S0p each. TIP29A 47p; TIPR1A .57p, TIP32A 67p.
TIP3055 48p. BU208 £2 CO Integrated Circuits 741 8
Pin Dl 27p; 723(TO99) 57p. LM3I09K(TO3) 1.48p.
NE655V  60p, NES56V 1 12p. °1/C Sockats (Gold)
8/14/16 15p; (Tin) 8/14/16 14p Minitron £1 30 each
Zener Dicdes 400MW 9p. twatt 17p, (Standard |
voltages) Diodes IN4148 05p, BAX16 05p Rectifiers
1A INAOO1 5p. IN4002 .06p; IN4OO3 O7p: IN4004
08p, 3Amp 3A05(50V) 10p. 3A10(100V) 11p. Terms
CW O VAT () add 25%. others 8% P&P 25p on all orders
under £3

GREENWAY ELECTRONIC

COMPONENTS
(EAST GRINSTEAD) LTD.

62 MAYPOLE RDAD ASHURST wOOD
EAST GRINSTEAD, SUSSEX RH19 3RB

TEL: FOREST ROW 3782
(STD 034.282) 3713
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Néwnes Technical Books
NEWnes iecnnicai | _
The Newest name in Technical Books
For details of all the books in our list please write to:
Newnes-Butterworths, Borough Green
Hiya Nr. Sevenoaks, Kent WE§
D D Telephone: Borough Green (0732) 884567 O O
T
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M95ED: A Significant
Technological Innovation

Shure ncw introduces a superb, moderately priced pick-up cartridge with a per-
formance second only to the renowned V-15 Type ill. The technologically advanced
electromagpetic structure with a newly designed pole-piece virtually eliminates
hysteresis loss. The frequency response from 20 to 20,000 Hz remains essentially
flat. Operating at extremely light tracking forces of between 3% and 112 grams, the
exceptional trackability of the M95ED enables it 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 v ®
Eccleston Road, Maidstone ME15 6AU ‘! —H RE
Telephone: Maidstone (0622) 59881 Y | S| .
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Multicore-
the complete answer for

printed circuit soldering.

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

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 fastbut non-corrosive
and non-conductive.Eliminates

icicles"and “bridging”

ROSIN BASE
ERSIN
Flux No. Type
0360 non-activated
5381 mildly activated

Chloride and Bromide free
304D } mildly activated
304W Halide Free
PC.21A activated
PC.26 activated (extra fast)
366 activated (extra fast)
366A-25 activated (extra fast)
ORGANIC ACID
PC.101 waler base
PC.112 solvent base.fast drying
INORGANIC ACID
ARAX water base

extremely active

Solderability Test
Instrument.

Already used by major electronic

uses. For instance, it avoids erosion of companies throughout the world, this

copper plating and wires as well as
prolonging the life of soldering iron
bits.

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.
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Right,those are the products.Now
for the advice. And we can't really
say any more than:if you'vea
soldering problem or question, call us.
We really do have all the answers
and the widest range of problem
solving test equipment.

Solids Specifications
Content
wiw
MIL-F-14256D Type R: DTD 599A
38% DIN8527 F-SW 31
25% MIL-F-14256D Type RMA;
DTD 599A
10%} DIN8527 Type F-SW 32
25% DTD 599A
38% DTD 599A:DIN 8527.F-SW 26
15% DTD 599A:DIN 8527,F-SW 26
38% Meet DIN 8511 Type F-SW 26 and
25% pass DTD 599A Corrosion Test
12% } Water soluble residues must
9.5% be removed after soldering.
10% Used with most “very difficuit
to solder” metals. Not for
electronics assembly joints.

For full information on these or any other Multicore products, please write on your company's letierhead direct to:

Multicore Solders Limited, Maylands Avenue, Hemel Hempstead, Hertfordshire HP2 7EP.
Tel: Hemel Hempstead 3636. Telex: 82363.
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