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A Synthesized Signal Generator

from mi
£80007 £6000? £4.000?under £20007

Somehow some of our customers have been Tuning in 100Hz steps whilst under locked conditions
persuaded that our prices are as big as we are. Sometimes provides a valuable facility for bandwidth measurements
the biggest brains are the most cost-conscious brains. For and channel stepping. Digital setting of frequency with
example, our illustration shows a synthesized signal direct readout means no waiting for counter gate times
generator which costs £1,700 *: the new 520MHz when you want high resolution, and no r.f. leakage from
TF2015/1 Signal Generator with its associated display holes.

Synchronizer. With this combination, synthesizer

s ,
operation is obtainable without any degradation graccia" UAES i

of generator signal purity, performance and versatility. One in four
Leakage specification is lower than any other Only one in four of our customers tells us he needs
available VHF/UHF source and output accuracy at low the stability of a synthesizer. So the other three can save
levels beats all others in the price range. almost half the cost of the synthesizer combination by
Building on the enviable reputation of the buying the analogue part alone. So, whether you require a
TF2015 for performance, reliability and value, we have synthesizer or a signal generator you can now obtain
now introduced two new a.m./f.m. versions: the quality at ordinary prices.
TF2015/1 for narrow band mobile radio testing and Optional accessories include Pulse Modulator TF2169,
TF2015/2 for telemetry and other wideband applications. i.f. probes for ‘squelch killing’, multiple calibration plates
The U.K. price for TF2015/2 with Synchronizer is for units of output level, matching pads, attenuators,
£1,888 * All have a frequency coverage of 10 to 520MHz reverse power protection and carrying case.
with calibrated a.m. and f.m. Write or 'phone for full details:

®
M1 MARCONI INSTRUMENTS

Marconi Instruments Limited - Longacres - St. Albans - Hertfordshire - England - AL4 0IN.
Telephone: St. Albans 59292 - Telex: 23350.

A GEC-Marconi Electronics Compan
www americanradiohistorv co
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Front cover assembles a June
1952 issue of WW and other
artefacts to commemorate
Queen Elizabeth’s Silver Jubilee
(see note on page 83)

IN OUR NEXT ISSUE

Microwave intruder
alarm. Constructional pro-
ject using book-size Doppler:
radar based on 10GH:z
Gunn diode oscillator to
detect movement in rooms
or business premises.

Multi-system surround-
sound decoder for BMX,
Matrix H, System 45J,
QS/RM, and SQ using
NRDC Ambisonic techno-
logy. Suitable for three-am-
plifier / four-speaker, four-
amplifier / four-speaker,
and four-amplifier / six-
speaker reproduction.

Eliminating adjacent
channel interference. Two
methods using the fact that
an a.m. signal has two
- symmetrical sidebands to
effect mutual cancellation of
unwanted signals.

ISSN 0043 6062

sniernanignal Businest
Pres Assnc aues

N J
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...The leaders through
‘creativity

GR 1657 Digibridge

Automatically measures R, L, C, D
and Q. Ranging from 0.001Q to
99.999 MQ, 0.0001 mH to 9999.9H,
0.0001 nF to 99999 F. D from 0001
t0 9.999 and Q from 00.01 to 999.9.
Basic accuracy 0.2%. Five digit
display for R, L and C, four digit
display for D and Q.

Microprocessor — directed ranging.
Selectable test frequencies of 1 KHz
anc 100 Hz (120Hz).

Series or parallel measurement
selection. Built-in Kelvin test fixture
tests radial and axial lead
components. Other bridges from our
range include:

GR1650 GR1656 GR1608 GR1683 GR1685
RLC Bridge RLC Bridge RLC Bridge Digital RLC Bridge Digital RLC Meter
Precision 1% 0.1% 0.05% Automatic, 0.1% Automatic, 0.1%

It is easy to test components with
GenRad. Write or call for descriptive

literature to GenRad Ltd. Bourne
End, Bucks SL8 bAT.
Eaak enRa

Wireless World, June 1977

MICHAEL FARADAY
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LEVELL

PORTABLE INSTRUMENTS

LOW COST
\OSCILLATORS

GREE v ¢ ostuas tvme miase

VIOK DECATR CRCIIATOR TYOF Ton0p <

b (oo (500 o m x(o PR

A oY e

FREQUENCY 1Hz to TMHz in 12 semi-decade
ranges. 0 to 1% fine control
included on TG200DMP.

ACCURACY +2%+0.03Hz.

SINE OUTPUT 7V r.m.s. down to <200uV with Rs
=6004.

DISTORTION <0.1% to 5V, <0.2% at 7V from

10Hz to 100kHz.
SQUARE QUTPUT TG200D, DM & DMP only. 7V peak
down to <<200uV. Rise time

< 150nS.

SYNC. QUTPUT >1V r.m.s. sine Iin phase with
output.

SYNC. INPUT *+1% freq. lock range per voltr.m.s.

METER SCALES TG200M, DM & DMP only. 0/2v,’
0/7V &—14/ + 6dBm.

SIZE & WEIGHT . 260mm x 130mm x 180mm.
4.3kg.

TG200 TG200D TG200M TG200DM TG200DMP

£72£76 £87 £91 £95

FREQUENCY 3Hz to 300kHz in 5 decade ranges.
FREQUENCY 0.2Hz to 1.22MHz on four decade ’ 9
controls. ACCURACY +2% *0.1 Hz up to 100kHz,
ACCURACY +0.02Hz below 6Hz. increasing to *3% at 300kHz.
0,
=090 fitvin (12 (9 DO SINE OUTPUT 2.5V r.m.s. down to <200pV.
+1% from 100kHz to 300 kHz. ) o 50KkH
+39% above 300 kHz DiSTORTION <0.2% from 50 Hz to z.
SINE QUTPUT 5V r.ms. down to 30 uV with Rs=600{. SQUARE QUTPUT 2.5V peak down to <200uV.
DISTORTION <0.15% from 15Hz to 15kHz. SYNC OUTPU )
<0.5% at 1.5Hz and 150kHz. : v 2.5V rms. sine.
METER SCALES 2 Expanded voltage &—2/ +4dBm. METER SCALES 0/2.5V &-10/+10dB on TG152DM.
SIZE & WEIGHT 260mm x 190mm x 180mm. 5.6kg. SIZE & WEIGHT 260mm x 130mm x 180mm. 3.4kg.
TG66B TG66A TG152D TG152DM
Battery £I 90 Mains & £205 Without £57 With £72
model battery model meter - meter |
LEVELL E LECTR O N ICS LTD. Prices are ex-works with batteries Carriage and packing extra. VAT

extra in U.K. Optional extras are leather cases and mains power
units. Send for data covering our range of portable instruments

Moxon Street, High Barnet, Herts. EN5 58D
Tel. 01-449 5028/440 8686

WW — 021 FOR FURTHER DETAILS
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F.M. MODULES, KITS &

TUNERS by , /> .,

MAIN RECEIVER MODULE M1

We have claimed before that this F M system s the
most advanced on the market. and after nearly three
years we repeat our claim Some have borrowed
ideas. some have not. but no other tuner gives you all
the features of this unit. How many tuners mute the
spurious tuning effects found at either side of 3
correctly tuned station? How many tuners fade the
sound out as you tune too far off station for good
quality sound? How many tuners kil the tuning
indicator so that it does not indicate when there is no
station there? How many offer you drift free tuning?
We could go on If you want a tuner that has been
well thought out and engineered. start with this
module

M1 Kit £25.58"
Module £28.50°

DIGITAL FREQUENCY METER M6

We are very proud of this one We don't have to say
It's the best. as far as we know 1t's the only one! On a
board less than 4" square is all the electronics of a
stable counter with 1.f offset (added) and a stabilized
power supply! With the aid of a small dautghter
board {not shown) which fits neatly into the above
module (M 1), the exact station frequency is displayed
to the nearest 0. TMHz It's a tuning scale 20" long
with accurate calibrations every 0.1''t You get the
transformer, daughter board (ready wired in)
polarized filter. and a list of station frequencies What
more do you want?

M6
Module only £44.40°

TOUCH TUNE MODULE M5

This module must put the finishing touches to an
outstanding combination. Six pre-set stations at the
touch of a button. No moving parts to go wrong, or
contacts to get dirty Internal illumination shows you
which button has been touched, while the tuning
adjustment 1s made using high reliability multi-turn
cermet pots for repeatable selection of the most used
stations, yet retaining the use of separate manual
tuning. This module interfaces directly with the M1
above. being wired between the board and the
normal manual tuning control. A touch of sheer
genius!

M5
Module only £17.54"

FULL DETAILS FROM

All prices subject to VAT
(12 59 at the ume of printing) ’
core &dym

Fully descriptive booklet (issue 2) with circuits and

assembly instructions 33 Restrop View
U K. 50p Export £1 post free Purton, WILTS
SN5 9DG

www americanradiohistorv com
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INTERNATIONAL
DANAVOX (GT. BRITAIN) LTD.
“BROADLANDS" BAGSHOT ROAD

SUNNINGHILL, ASCOT, BERKS.
TEL: 0990 23732/6: TELEX: 84584

Of E’esearCh an = "on components and accessories for dictating

machines, tele-communications, hearing aids
and electroacoustic equipment etc.”

STETOQLIP STETQELIP SENIOR
JUNIOR 60 LIGHTWEIGHT ST LP
HEADSET 4 HEADSET HEADSET

STELG STANDARD & ST

| Pf—iONE SUB-MINOR
aEgbng EARPHONES EARHANGERS

2,5mmand 3,5mm
JACK PLUGS &
SOCKETS

<

A\

E SUBMINIATURE
HEADSET RECEIVER SWITCHES

NASONI
INDUCTION AUDIO

DANASOUND LOOP

WW—055 FOR FURTHER DETAILS
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THE JAMES
SCOTT
INDUSTRIAL

THCEoUNGYe

RANGE OF
EQUIPMENT

The James Scott range of Microwave equipment 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. Here
are some suggested
applications for
these units.

TRAIN
CONTROL
SYSTEMS

SYSTEMS

INDUSTRIAL
ALARM
SYSTEMS

SAFETY BARRIERS

INTRUDER
ALARMS

VEHICLE
SENSING
SYSTEMS

PROXIMITY
ALARMS

¥ SMALL
,g =l = OBJECT
PN - =2\ COUNTERS
'lj 2f \
! POSITIONING
‘ i PRESENCE/ SYSTEMS
N DETECTORS
- =
VIBRATION g
LEVEL SENSING A
CONTROLLERS \ SYSTEMS ,
DOOR o
OPENING - 3
SYSTEMS # o [T )
Please write or telephone T \
for turther information and l A
technical literature to e I =,
P
t I | |
R D
O 04 0 a3 b
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“flustration actuat size

\

The feature packed
general purpose iron
built to professional
standards for only
££2.95 +(87vat)

When we introduced the Super 30 last
year 1t was the best general purpose
soldering iron at its price in Britain-—it
still is, at only £2.95p. (plus 8% VAT)

The ORYX Super 30offersyou alithese
features as standard: Neon safety
light, Long life element, iron coated
screw-on tip, Stainless steet shaft,
Styled handie, Two minute element
change and a stainiess steel clip-on
hook.

industrial Distributors include
Etectroplan Ltd . Orchard Road
Royston. Herts SG8 SHH

LS {Sales)Lid 380 Batn Road
Slough Berks SL1 6JE

ITT Elecironic Services, Edinburgh
Way, Harlow. Essex CM20 2DF

Greenwood Electronics

eenyood

‘Iei i . J

| p—
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Meet the M6800 icroprocessor
evaluation system that works

foritsliving.

The Motorola Polyvalent Development System
(known to its friends as the Polykit) is all good news.

It's big enough to do real work in real work situations
and small enough to take with you in its light-weight
case. It even includes a keyboard so you can stop tying
up theTeletype.

The Polykit is powerful enough to enable you to
produce and prove software for most of the problems
you'll come across-and if you want to work at home,
there's a special interface that lets you use your own T.V.
as a display monitor (black and white this year!).

Finally, just to emphasise its versatility, you can use
it as a multi-terminal for the Motorola Exorciser.

GOS)

A Creilon Company

!
. @ MOTOROLA

The complete system consists of

A stand-alone computer

Minibug Il firmware

Display Interface Module

5" display monitor

Input/Output Supervisor firmware
Full ASCll keyboard
Interconnection cables set

Bus system card

" Thepriceisjust£771.00 and if you need it there's a
printer for around £300.00.
This kit not only works for a living-it pays its way too.

380 Bath Road, Slough, Berks. SL1 6 JE. Tel: Burnham (06 286) 63611
Please send me full data on the new Motorola Polykit.

Name

Address

Tel: WW 6 77

|
|
|
| Company
|
|
|
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T International Microphone

_ % \ For over 40 years Beyer Dynamic
> microphones and headphones

have served the needs of prof-
NF essional ‘Sound Men’ throughout
the world,
The MS500 (lllustrated) is only
one of a range of microphones
now serving thousands of users
who still demand high quality
performance and reliability.
Brochure showing the full range
of microphones, headphones and
accessories available on request.

BEYER DYNAMIC

BEYER DYNAMIC (GB) LTD
1 Clair Road, Haywards Heath, Sussex. Tel: 51003

WW — 046 FOR FURTHER DETAILS

HIGH POWER DC-COUPLED AMPLIFIER

.Stk * UP TO 500 WATTS RMS FROM ONE CHANNEL
| * DC-COUPLED THROUGHOUT
*e - Ve * OPERATES INTO LOADS AS LOW AS 1 OHM
- — | * FULLY PROTECTED AGAINST SHORT CCT,
AT - MISMATCH, ETC.
— - " % 3 YEAR WARRANTY ON PARTS AND LABOUR

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

Power Bandwidth DC 20kHz « 150 watts + 1db.  Odb Slewing Rate 8 volts per microsecond

Power at clip point {1 chan) 500 watts rms into 2.5 chms Load impedance 1 ohm to infinity

Phase Response +0 15 DC to 20kHz. 1 watt 80 Input sensitivity 1 75 V for 150 watts into 862
Harmonic Distortion Below 0.05% DC to 20kHz Input Impedance 10K ohms to 100K ohms

Intermod. Distortion Below 0.05% Q.01 watt to 150 watts Protection Shart. mismatch & open cct. protection
Damping Factor Greater than 200 DC to 1kHz at 82 Power supply 120-256V. 50-400Hz

Hum & Noise (20-20kHz) At least 110db below 150 watts Dimensions 19 Rackmount, 7" High, 92" Deep
Other models in the range: D60 — 60 watts per channel D150A -- 150 watts per channel

Other models available from 100 watts to 3000 watts

MACINNES LABORATORIES LTD. | MACINNES FRANCE

Macinnes House, Carliton Park Industrial Estate 18 Rue Botzaris

Saxmundham, Suffolk IP17 2NL. Tel: (0728) 2262 2615 i .

WW — 029 FOR FURTHER DETAILS
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The only organ you can build in stages and tailor
10 your requirements as you go along — and at

each stage you Il have a fully working

instrument! We haven 't got the gimmicks (yet —
they re coming soon), but we have got the most
beautiful sounds -- you won't find them on any

organ less than twice our price. So get our

MESS50 seres leaflets now! 65p buys the three

available so tar

= 3 9000 e
THEHAMVARIVAITIVAN -

— 171 T .

This high quality Graphic Equaiiser will enhance even the most
sophisticated system at a fraction of the cost of a ready-made

We stock a wide range of switches
including a really iow-pniced high
quality interlocking push-button
switch system, which i1s extremely
versatle We've got toggle
switches. slide switches push
switches, rotary switches -— there
are dozens to choose from butt's
only a tiny part of our fantastic
range

A completety self-contained pedal
unit 13-note, 2-octave range, 4
organ stops !t can be added to
any organ! A realty unusual extra
1s the bass guitar stop which uses
four envelope shapers to give a
real bass guitar sound. A must for
the solo guitarist Full constructon
details in our catalogue -— post the
coupon below now'

equaliser of equal quality You can get all the parts from us
except woodwork) including drilted and printed metalwork
Construction details in our leafiet 15p

Play fascinat:ng games NOW on
your own TV in yous own living
room. The kids will think »t's
magic when the scores pop up on
the screen. Lay your bets —
anyone could win -~ with Maplin's
prices everyone can win Get the
May edition of Electronics Today
International now -— then get all
the parts from us at a remarkably
low price {1 C_alone £11 99) Al
prncesinclude VAT and P & P
Complete Kit £24 50

Please add 35p 1o kit price for
copy of constructional details

POST THIS COUPON NOW FOR YOUR COPY OF OUR CATALOGUE
.PRICE 50p

Please rush me a copy of your 216 page catalogue by return of post.

| enclose 50p. but understand that if | am not completely satisfied | may
return the catalogue to you within 14 days and have my 50p refunded
immediately.

NAME

ADDRESS

www americanradiohistorvy com
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It's not just
aprettycase

The main difference between our new low price
multimeter and most multimeters is that ours is an
AVO. Through and through. It starts with some
innovations-most of them unigue at the price: real
overioad protection, sensitivity of 20,000 Q/VDC,

a really useful set of ranges inctuding AC current.

If you try to measure the 240V mains on the 75 pA DC
range, it's only the instrument fuse that tlows. Then
there's the case—really rugged enough to take the
toughest knocks And in this case, beauty’'s more than
skin deep -inside you'll find it orderty and well laid out.
That means that, if servicing is ever necessary, it'll be
worth doing. Because when AVO make an instrument,
they make one that's worth keeping.

in short, the new AVO Model 73 is much more
multimeter for your money—and that's what makes
it an AVO.

IK Trade Price £33 — VAT from Distributor

AVO Limited, Archcliffe Road, Dover Kent
Telephone: Dover (0304) 202620
= Thorn Measurement Controt and Automation Division

WW — 084 FOR FURTHER DETAILS
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The Allen and Heath Broadcast
Feed Forward Delay Limiter.

The only limiter that makes it IMPOSSIBLE for a
transient peak to pass through the unit, without the use
of clipping devices. Included in its design is a
revolutionary bucket brigade integrated circuit. This
delays:'the main signal path by approximately one
thousandth of a second. Thus gain reduction is fed
forward before there is any increase in the programme
level. The uniit can be used with-high powered equipment
such as broadcast units and P.A. systems. Use it too in
studios with effects units.

Try and test one at our demo. studio. Pembroke House,
Campsbourne Road, Hornsey, London N8.

Or, for more information, call Andrew Stirling at

01-340 3291.

HH Allen and Heath Limited.

WW—042 FOR FURTHER DETAILS
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Automatic test equipment on your o
assembly lines will dramatically If dSS&I‘l’Ib'Y—llne

reduce production costs. But it must

be the right type of equipment; low teSting COSI'S YOU
priced, easy to use, and readily
adaptable to your various test needs. £20,°O° Per Yeﬂl;

Like the Wayne Kerr Testmatics.

After installing a Testmatic, one that COl’ld be
C eported a 70% saving in
yggmr%anng; [he Testmatic took just 20 £l4,°oo too mUCh.

seconds to do what used to take 20
minutes.

Another company —-manufacturers
of plug-in PCBs — bought a Testmatic
after a thorough search of the test /
equipment market. Because the i

Testmatic was capable of making 60 !
separate checks in just six seconds,
production bottle-necks became a
thing of the past. Again, big cost
savings were achieved.

No matter what testing costs you e ok k
now—in salaries, overheads, rejects, | ke g [ ’
errors, hold-ups, test equipment... SRR !
anything-Wayne Kerr Testmatics will
make immediate and significant
savings. In many cases, Testmatics
have a pay-back period of less than
twelve months. Find out more by
completing the coupon.

1

r-----—--—1

Wayne Kerr Testmatics. I The more they work, the more you save. I
Please send me information on the Wayne Kerr
I Testmatics. I
I Name I
Position
. - . I Company I
» Wilmot Breeden Electronics PelTeee
Ferrograph Rendar Wavne Kerr I I
Wilmot Breeden Electronics Limited, Teleph
442 Bath Road, Slough, SL168B, 1 PO I
England. Telephone: Burnham (06286)
S UL ezl I Wilmot Breeden Electronics Limited, I
442 Bath Road, Slough, SL1 6BB, England.
I Telephone: Burnham (06286) 62511 Telex: 847297 l

wWwe 77

L——-—_——--—
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_ transformers

mains, audio, microphone, ferrite core
and other wound components

A wide range of transformers
manufactured in production
quantities to customers
individual requirements

Prompt Prototype
Service available

MICROPHONE
TRANSFORMER IN
MUMETAL CAN

Telephone:
Billericay 51155

TURRET LUG CONNECTIONS

TWO HOLE CLAMP AND
SOLDER TAG CONNECTIONS

Drake Transformers Limited

TRANSFORMER
WITH UNIVERSAL
END FRAMES AND

TRANSFORMER WITH

Kennel Lane,
Billericay, Essex.

WW—086 FOR FURTHER DETAILS

The Quickest,
Simplest Way of
Punching Holes
in Sheet Metal

Q-Max punches make clean, accurate
holes every time.in no time. With no
filing, no jagged edges, virtually no
burrs-with no hard work. And no
holes are barred. Round or square,
Q-Max punches are available in

sizes down to 10mmup to 75mm for
use on sheet metal up to 16 gauge.
No wonder theyre used by all
government services (Atomic,
Military. Naval, Air, GPO, Ministry of
Works) and all over the world by radio,
motor and industrial manufacturers,
plumbing and sheet metal trades and
garages

57

metric
and linear
sizes

SHEET
METAL
PUNCHES

Wholesaie and Export enquiries welcomed. Further details from,

“Q-MAX” (ELECTRONICS) LTD

44 PENTON STREET-LONDON N19QA Tel: 01-278 2500
WW—010 FOR FURTHER DETAILS

The CR600 and CR700 Chart Recorders have
been designed for the discerning user who
requires a combination of fast writing speed,
high accuracy plus versatility and good looks.
@ 1000 mm/sec. writing speed

@® 0.05% Linearity

@ 0.05% Repeatability

® 0.1% Accuracy
@® 0.02 mm/min.

Standard features inctude:— 18 electronicaily controlled chart speeds with
forward/reverse and remote operation. Chart feed and take up for Z fold or
roli chart paper. Two separate channels with full pen overlap, seif calibrate
stepped range attenuators and span controls, 1000% precisely calibrated
zero suppression. Remote operated event marker, pen lift and chart control.
Both recorders are suitable for mains or battery operation and may be
mounted horizontally or vertically.
Write today for full illustrated specification.

J.J. LLOYD INSTRUMENTS LIMITED
Brook Avenue, Warsash, Southampton SO3 6HP,
England. Tel: Locks Heath 4221 {STD 048 95)
Telex: 477042 - JAY JAY - SOTON

Cables Eddymes, Southampton

20 mm/sec. Chart speed

INSTRUMVMENTS

WW.-044 FOR FURTHER DETAILS
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Model 104 aB.

One step nearer
thereference. -

Computer-based analysis has led KEF engineers to a significant advance in '
speaker performance -the acoustic Butterworth (aB) filter network. Now, '
replacing conventional filter circuitry in the renowned Model 104, it ,
transforms performance with reduced colouration, increased stereo depth . '

and imaging. A difference you can hear. An advance radical enough

to justify making the new network available for replacement in Tell me more

existing Model 104's — see your dealer about this. Power rating " about Reference
is higher too — 100 watts programme — with fuse protection , Series Model

for the tweeter. So KEF engineers have seemingly done Y 4 104aB

the impossible —taken the superb 3 speaker system

that reviewers already praised for its clean, uncoloured , Stamps for return postage

‘reference’ sound - and improved it. V4 appreciated.

Model 104aB - one step nearer the reference —
live sound. , Name

',, Address
4

the speaker 7 e

' E&? KEF Electronics Limited

englnee rS w Tovil Maidstone ME15 6QP Kent
p 4 A Telephone 0622 672261 Telex 96140

,l
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Edicro
For Quality
and Reliability

Edicron Limited
Redan House 1 Redan Place’
London W24SA
Tel:01-727 0101

Telex: 265531
Cables:Edicron London W2

TV Picture
Tubes

Electronic

Transistors

Valves/Tubes

Wireless World, June 1977

Resistors and
8 Capacitors

CR Gun
Assemblies

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

KONTAKT 60

FOR INAGGESSIBLE GONTAGTS
~ —More than just a cleaner.
=" KONTAKT 60 guarantees
perfect cleaning of
contacts chemically in accord-
ance with todays technology.

1 ¥t ¥ ) KONTAKT offers the

advantages

. Dissolves oxides and sulphides the safe
way without attacking contact sub-
stances.

2. Contains carefully selected solvents
which do not attack plastics whereas
they do dissolve resinified contact
reases and dirt.

3. Contains no silicone.

4. Contains a light lubricant in order to

5

LEURERE o

Vi imigang N

following

avoid the contact paths being corroded.
. Prevents further oxidation setting in.
6. Prevents ‘creep’ currents.
Because of these outstanding properties
Kontakt 60 is one of the best and most
popular contact cleansing agents in the
world.

Users include: Rolls-Royce Ltd., C.E.G.B., South of Scotland
Electricity Board, Trinity House Workshops, Kolster Brandes,
Muillard, Plessey Co., etc.

OTHER KONTAKT PRODUCTS ARE:

70 Protective Lacquer. 80 Special Siliconized Polish.
72 Insulating Spray. 100 Antistatic Agent for
75 Cold Spray for Fauit Plastics.
Location. 101 Dehydration Fluid.
Write for full details of above complete range of
Kontakt products to:

SPECIAL PRODUCTS DISTRIBUTERS LIMITED

81 Piccadilly, London, W1V OHL. 01-629 9556.

WW—014 FOR FURTHER INFORMATION
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Sensible Ghoice in DMM’s

—part of the ‘Philips choice’

Sensible choice because the range has been developed to meet
practically every requirement, from the high technology systems —
compatible models to the general purpose meters shown here.

And because whatever the application the optimum price/performance
ratio can be achieved. We believe that these alternatives, not readily found
}/wth competitive instruments, make Philips the right choice of dmm’s

or you.

Battery operaied deam aith The RANGE of experience

11mm LED dispiay

Because Philips is experienced in every major field
of electronic activity it can produce a range of
meters to meet the professional users every need.

There are many other alternatives avaslable from
Philips, please ask or use reader reply service for
details.

e ——— l ®_ Pye Unicam Ltd
e Q 9 Philips Electronic Instruments Dept

—— ars m“ York Street, Cambridge, England CB1 2PX
\ T L Tel: Cambridge (0223) 58866 Telex: 817331

2O0V e L
(11— —uc w0 RGmA

vy, —— 20D 45 HGOMA

200 @Y e — 2000 4G 1HO0mA

\] A -~ LAY -,
3

P08 4388 Gigiter VAN maeR

woLD  of (] 0 200 2008

x
ooy Seev
YA mATI mAS 4R HOMO

s g 9 a
v:
Il PM2522 3} digit General
Purpose dmm with excellent PM2523 3} -digit
v overload protection Autoranging dmm with
" Manual data and range hold
_M R o C il
A,M'_*_ ey |‘! :’D — .
M 3843 auromatic digisas m_.:" - =

- PRI

PM2522A New 4. -digit
dmm with remote data
holdand 11mm LED
dispiay

PHILIPS
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FAST RESPONSE STRIP CHART RECORDERS

Made in USSR

Series H3020

& Basic error 2.5%
2 ?;‘@! ot Sensitivity 8mA F.S D
oK Response 0.2 sec
4 g M‘&ﬁ Width of each channel
: " Single and three-pen
i . g recorders 80mm
'_ﬁ__ Five-pen recorders’ 50mm
Chart speeds, selected by push buttonss 0 1-0 2-0 5-1.0-

25-50-12 5-25 mm /sec

Chart drive 200-250V 50Hz

Recording Syphon pen directly attached to moving coil frames
Curvilinear co-ordinates

Equipment Marker pen, timer pen, paper footage indicator
rolls of paper, connectors, etc

10

H3020-1 (Single pen): 285mm wide x 384mm deep x 165mm
high PRICE £108.00
H3020-3 (Three pen): 475mm wide x 384mm deep x 165mm
high PRICE £160.00
H3020-5 (Five pen): 475mm wide x 384mm deep x 185mm
high PRICE £295.00

Note Prices are exclusive of VAT

Available for immediate delivery

Z & | AERO SERVICES LTD.

44A WESTBOURNE GROVE, LONDON W2 5SF

Tel. 01-727 5641

Series H327

Polarized moving iron movements
with syphon pens directly attached
Built-in solid state amplifier (one
per channel) provides 8 calibrated
sensitivity steps. Two marker pens
are provided

Basic error 4% Fregquency
response from DC to 100Hz 2dB

Sensitivity 0.02-005-01-02-05-1
Width of each recording channel 40mm
Chart drive 220-250V 50Hz

Chart speeds 1-2-5-10-50-125-250mm/sec

-2 -5 volts/cm

Type H3271-1. Single pen: Dimensions 259 x 384 x 165mm
Weight 15 kilos PRICE £265.00

Type H327-3. Three pen: Dimensions 335 x 384 x 165mm
Weight 20 kilos PRICE £520.00

Type H327-5. Five pen. Dimensions 425 x 385 x 165mm
Weight 25 kilos PRICE £770.00.

Telex: 261306

.
WW — 065 FOR FURTHER DETAILS

A. D. BAYLISS & SON LTD.
Behind this name

there’s a lot of
real POWER!

Itlustrated right is a TITAN DRILL

Mounted in a multi-purpose stand This drill is a powerful tool running on 12v DC at approx
9000 rpm with a torque of 350 grm cm Chuck capacity 300 m /' m

The multi-purpose stand 1s robustly constructed of steel and aluminium The base and bracket are
finished 1n hammer blue

Also available for use in the stand 1s the RELIANT DRILL which is a smaller version of the Titan
Approx speed 9000 rpm. 12v DC torque 35 grm cm Capacity 24 m/m

TITAN DRILL & STAND

TITAN DRILL ONLY

RELIANT DRILL & STAND

RELIANT DRILL ONLY

£19.50

€21 06 + £1 P&P
£9 61 + 35p P&P
£16.27

+ 8% VAT = £17 52 + £1 P&P
£5.22 + 8% VAT = £5 64 + 35p P&P

+ 8% VAT
£8.90 + 8% VAT

won

TITAN MINI KIT DRILL £14.75
Plus 20 Tools + 8% VAT = £15 93 + 50p P&P
RELIANT MINI KIT DRILL £12.00
Pius 20 Tools + B% VAT = £13 08 + 50p P&P
TRANSFORMER UNIT £8.55

+ 8% VAT = £9 23 + 75p P&P

These are examples of the exiensive range of power tools designed to meet the needs of
development engineers laboratory workers model makers and others requiring small precision
production aids

To back up the power tools Expo offer a comprehensive selection of Drills Grinding Points and
other toots

SEND STAMP for fuli details to main distnbutors

A. D. BAYLISS & SON LTD., Pfera Works, Redmarley, Glos. GL19 3JU

Stockists Richards Electric. Worcester and Gloucester: Hoopers of Ledbury; Hobbs of Ledbury: D&D Models, Hereford Bertella, Gloucester

WW-057 FOR FURTHER DETAILS
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New low cost microcomputer for learning

the "how " of microprocessors ...

e
e

Now, there is a new Microcomputer to
provide "hands on" experience to master and
apply microprocessors - the Limrose MPT8080.

It comes ready to use. Nothing else to buy,
debug or assemble. Just plug it in and you

have a powerful microcomputer ready to use.
No need for a Teletype, but if you have one,
it can be hooked on using a plug-in card.

The comprehensive instruction manual is so
straight-forward that even a person with
limited technical knowledge can rapidly
learn how microprocessors work .

The Microtutor MPT 8080 is not just a
learning module - it's a full 8-bit, parallel,
microcomputer with an 8080 CPU, 1K RAM,
and various input and output ports. It can
be single-stepped or run continuously to
facilitate a thorough understanding of
hardware/software interaction and program-
ming of microprocessors.

The MPT 8080 can also be used as a
prototyping computer and expanded with
additional memory and ports.

For instant information, please contact :

imrose electronics limited  Prices £29g

241-243 Manchester Road, Northwich, CW9 7NE Tei. 0606 41696/7 from

WW—090 FOR FURTHER DETAILS

MASTER RECORDER CASSETTE COPIER
» "} ldeal for one copy
b i Fully modular elec- Q or ten thousand
tror;)lésé‘usmhg plug- 3 i “ E|ghxd tlr?esl copz
n s through- 2 spee oolproo
out Separate sync 'L -\j operation for non
and replay amps % - \ skilted personnel
give identical 2 modular construc-
levels. Switchable tion, servo-con
VU s with slow trolled direct cap-
decay. Individual stan drive
. oscillator for each
channel Dolby A Immediate delivery
switching facility
Comprehensive
facilities include
sync on all chan
nels servo con
trolled capstan I
modularelectron
ics, varable speed
loptional). relay
solenoid operation
Compact presenta

tion for easy porta-
bility

1890 + VAT ull console optional extia
- | Fullconsole apuonal ext THESE ITEMS ARE INDUSTRIAL PRO-
Compatible 8-output Mixer available DUCTS AND SUBJECT TO 8% VAT
£1360 + VAT '

S i
1/7 Harewood Avenue, Marylebone Rd., London, NW1

1ndustria| Tape Applicationsn Telephone: 01-724 2497. Telex: 21879

WW — 095 FOR FURTHER DETAILS
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The Finest

The 'S K.A "' Plastic Keyboard was developed by Kimber Allen
Ltd in co-operation with a Swedish company and the
manufacturers state that in their opinion it is the finest moulded
plastic keyboard made and is not to be confused with cheaper
keyboards available.

The keys are moulded in Acrylic plastic, a material chosen for its
hard wearing properties and ideal feel to the touch. They are
moulded in two parts, the key face, which has to be perfect in
appearance and finish, and the action. which has to be strong and
carry the mechanism. The strong section of aluminium extrusion
upon which they are mounted is specially designed to take all the
pressures of playing. Springs. felts, and contact actuators are
supplied ready-fitted.

The contact assemblies are constructed of laminated bakelite, thus
giving smooth sfot walls and completely free movement of the
gold-clad contact wires. Types available as follows (Contact pairs
normally open):
GJ—SPCO:  24p each GE—4 pairs
GB—2 pairs: 27p each GH—5 pairs : 57p each
GC—3 pairs: 36p each 4PS—SPCO&3prs: 53p ea

Palladium Wire Bus Bars — 1 octave lengths : 50p each

We also stock kits and PCBs for the P E. Synthesiser, P.E. Joanna
(electronic piano), P.E. Minisonic, and other sound synthesising
and modifying projects published in Practical Electronics. Send
SAE for full list (Overseas send 40p)

PHONOSONICS

DEPT. WW76, 22 HIGH STREET
SIDCUP, KENT DA14 6EH

45p each

Wireless World, June 1977

KEYBOARDS
«‘\\\\\\\\\\\\\

37 Note C-C Keyboard :
£25.50

49 Note G-C Keyboard :
£32.25

61 Note C-C Keyhoard :
£39.75

VAT: Add 12 /2 % to final total on all U.K. orders
EXPORT ORDERS ARE WELCOME but please see our price
list for Export Postage Rates. N.B. EIRE, CHANNEL ISLES &

B.F.P.0O. classify as Export.
MAIL ORDER AND C.W.0. ONLY — SORRY BUT NO CALLERS PLEASE
Prices are correct at time of Press, E. & O.E. Delivery subject to availability

U.K. POST & HANDLING:
Keyboards: £1.50 each
Contacts:

Orders under £15.00: 25p
Orders over £15.00: 50p

WW — 026 FOR FURTHER DETAILS

BULK ERASURE PROBLEMS?

LR71

MAX REEL SIZE 112"

LR70

MAX REEL SIZEb "'

If it’s personal we can only advise a diet or joining weightwatchers.
If it's to do with tape, then why not consider the LR70/71 bulk
tape erasers. They are simple to operate and will erase cassettes,
cartridges and reels of tape up 10 a maximum reel size of 11%""
and tape width of 1", quickly and efficiently within the time it
takes to read this advertisement.

The LR70/71 bulk erasers are currently used in Broadcast
Companies, Recording Studios, Government Departments,
Educational Establishments and the Computer Industry

Moderately priced and available from

LEEVERS-RICH EQUIPMENT LIMITED
INCORP. BIAS ELECTRONICS

319 Trinity Road, Wandsworth, London SW18 3SL
Telephone 01-874 9054

Cables: Leemag London SW18. Telex 923455 Wembley

WW — 030 FOR FURTHER DETAILS

TAKEYOURPICK |

LS~

FROM ERIE'S WIDE RANGE
OF POTENTIOMETERS

with many control and terminal
configurations to choose from

Erie offer threc styles ot Hot Moulded Carbon
Potentiometers — Panel Mounted, Preset and Edge
Controlled. Presets are now also available with cermet
track rated at 1W (@ 70°C), in addition to the long
established moulded carbon track rated at } W

(@ 70°C

Although standard styles are available for each type,
Erie can custom-adapt any of these models to give you
the exact component you want.

For full details, contact:

ERIE ELECTRONICS LIMMITED,

Resistor Division,
South Denes, Gt. Yarmouth, Norfolk NR30 3PX.
Tel: 0493 56122, Telex: 97421, Cables: Resistor

Cumuunems ITT

WW — 062 FOR FURTHER DETAILS

wWwWw.americanradiohistorv.com


www.americanradiohistory.com

meter your money can buy

~”  wow and flutter

The PM6307 is a new easy to use instrument that measures
wow, flutter and drift with high accuracy and stability dueto a
unigue X-tal controlled oscillator. Itis a'must’ for the workshop that needs to

measure and identify unwanted speed variations in audio and video tape recorders, record players and movie projectors.

it adds to the highly successful range of Philips instruments (some of which are shown here) for the radio, audio and TV
workshop. Write today for full information on the new PM6307 and a 16 page illustrated brochure on radio and TV service

cAgpsent. 1 PM5501 PAL TV Pattern Generator
== - Extremely light portabie instrument for service in
customer’'s home. Five different test patterns for
colour and black/white installation and service.

2 PM5509 PAL TV Pattern Generator
The ultimate in pattern generators. Full IF
coverage: bandl, lIl, IV & V. Electronic tuning
with preset channels. 10 test patterns

(colour and black/white).

3 PM6456 FM Stereo Generator The
PM6456 gives a complete stereo  signal,.
L&R signal. Internal L.F. modulation: 1 and
5 kHz. External stereo modulation possibility.
4 PMS5324 HF Generator Frequency range
100 kHz-110 MHz. X-tal calibration. Special
bandspread ranges. High frequency stability.

5 PM5334 TV Sweep Generator ldeal for
overhauling rental sets. 8 frequency ranges.

3 MHz-860 MHz. Sweep with continuously
adjustable, 8—50 Hz. One variable and 3
fixed markers.

*_, Pye Unicam Ltd
) Philips Electronic instruments Dept
York Street, Cambridge, England CB1 2PX

Tel : Cambvidge (0223) 58866 Telex: 817331

The RAN@GE of experience -

7] Inotraments. PHILIPS

~= WW — 092 FOR FURTHER DETAILS
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Look up to a Versatower installation
and your radio communications will
achieve new heights!

Acclaimed as the World's leading
telescopic tilt-over tower in the
international field of radio
communication,

A complete range of models: from 20
to 120 feet, static and mobile.

Full details and specifications are

in our brochure.

| Send for it today!

JEIET

Strumech Engineering Limited,
Portland House, Coppice Side,
\ Brownhitls, Walsall,

West Midlands WS8 7EX.
Telephone: Brownhills 4321

Due to the enormously increased
demand for Versatower systems we
have now opened our new West
Works. Phone us — we’ll be glad to
show you around.

/ STRUMECH

VERSAIOWWER
SYSTEME

WW—068 FOR FURTHER DETAILS
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Test Equipment

Multimeters

The Eagle range of multimeters
covers every possible need of the
electrical or electronic engineer.
They cost from about £6 to £58
(inc V.AT.). There's at least one
which suits your job precusely

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

[ ¢ B R _§ N N § N N J§ F§ |
Please send me details of all your test equipment.

NAME

ADDRESS

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

-_------1

A

L e

FREQUENCY COUNTERS

1/10Hz to 1 ZGHZ

High performance instr t period, time,
freq./ratio and calibrated output lacllny Fast dellvery Specials by

arrangemenl

i :\\:%

5 3
TYPE 801B

CRYSTALOVEN
OPERATING MANUAL

TWO TONE BLUE CASE £274 250 MHz

Sensitivity 10mV. Stability 5 parts 10."
Resolution + 1 Count

301M 32MHz 5 Digit £95 l 401A 32MHz 6 Digit £132
501 32MHz 8 Digit £188 | 701A B80MHz 8 Digit £205
801B/M 250MHz 8 Oigit £274 | 90IM 520MHz 8 Digit £375
1001M 1.2GHz 8 Bigit £670

Start/Stop versions plus £15 | Memory versions available if not
suffixed M £25 extra

Type 101 1MHz 100KHz 10 KHz Crystal Standard £35
Type 103 Off/Air Standard £95

SUPPLIERS TO: Ministry of Defence, G.P.O.. B.B.C_, Government Depts.. Crysta:
Manutacturers and Electronic Laboratories worid-wide

R.C.S. ELECTRONICS
6 WOLSEY ROAD, ASHFORD
MIDDX. TW15 2RB
Telephone: Ashford (Code 69)
53661/2

WW—058 FOR FURTHER DETAILS
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The 0 to 6Kv variable EHT supply S2 is designed for safety
Capable of supplying ImA at 5Kv (3mA maximum). The price of
£65.70 including VAT and P&P makes this unit essential for all
high voltage development or test.

Send your Order now to Linstead Manufacturing Co. Ltd.
Roslyn Road, London N155JB

Vrrsiead

Telephone: 01-802 5144

WW-—006 FOR FURTHER DETAILS

Big saving, good looking, fast checking NEW Doram

DIGITAL MULTIMETER-
BUILD IT YOURSELFANDSAVE
up TO £40! A clear, functional multimeter,

featuring extremely accurate digital
display, in superbly styled
. shatterproof carry-case. It could cost
oEry: g £100! But the complete Doram kit
o2 2 g with case, printed circuit board, leads
g o and all components is yours for just
£54.50 plus £4.36 VAT.
Based on Ferranti technology
with accuracy + 0.6%,the new
Doram Multimeter is an indispensable
tool at a terrific saving. Measurement
is indicated by a 3% digit display
updated twice per second -
display flashes to indicate overload.

KEY DATA

200mV. 2v 20V

200V, 1000V tnput
impedance 4 2M2 Maximum
sensitivity 1004V

Volts AC 200mV 2V 20V
200V. 500V input impedance
4 2M 2 Maximum sensitivity
100uv

Current AC/DC 2004 A 2mA 20mA
200maA 2A

Volits DC

And it saves you money before it's
even built!

DEPEND ON DQrAam

Thousands of kit makers do for top value and
modern technology

Doram Electronics Ltd. PO Box TRB, Wellington
Road Industriz! Estate. Wellington Bridge. Leeds. West
Yorkshire LS12 2UF

Regrstered in London No 1155856 Directors
R A Marler. D | Turner, F Chable

Resistance 2002, 2K 2, 20Ka 200Kgq. 2Ma

L] ] ] I I S \
Yes, I want to save up to £40

Please send me (subject to availabihty) complete kitis) for Doram DIGITAL MULTIMETER at
i£54 50 + £4 36 VAT incl p & p) total £58.86. | understand | can return the unused kit{s) within 7 days
and claim my money back if kit{s} returned undarmaged in the form received and ready for re sale

Please send me complete DORAM KITS CATALOGUE(s) showing an additional 25 kits, at 25p each

| enclose cheque/PO value I
NAME (BLOCK CAPITALS}
ADDRESS

I TJOWN '
COUNTY

‘ F5STTO DORAM ELECTRONICS LTD DEPT WM1 PO BOX TRB LEEDS WEST YORKSHIRE LS12 2UF
N R DN D S .

21

JointheDigital
Revolution

Understand the latest
developments in calculators,
computers, watches, telephones,
televisi>on, automotive instrumentation . . .

Each of the 6 volumes of this self-instruction course measures
11%" x 8a'"-and contains 60 pages packed with information,
diagrams and questions designed to lead you step-by-step
through number systems and Boolean' algebra. to memories,
counters and simple arithmetic circuits. and on to a complete
understanding of the design and operation of calculators and
computers.

Design of Digital Systems.

plus 80p packing and
surtace post anywhere m
the world.

Payments may be made in
foreign currencies

Quantity discounts
available on request.

VAT zero rated

Also availlable -—— a more elementary course assuming no prior
knowledge except simple arithmetic.
Digital Computer Logic and Electronics.

In 4 volumes. £4 20
1. Basic Computer Logic - g

2. Logical Circuit Elements
3 Designing Circuits to plus 80p P. & ¥
Carry Out Logical Func-  Offer Order both courses
tions | : for the bargain price £9.70,
4. Flipflops and Registers plus 80p P. & P.

Designer These courses were written so that you could

teach yourself the theory and application of

Manag?r digital logic. Learning by self instruction has thé
Enthusiast advantages of being quicker and more thorough
q q than classroom learning. You work at your own
sc'anSt speed and must respond by answering questions
Eng|neer on each new piece of information before

Student proceeding to the next.

Guarantee—no risk to you

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

Fe——————————— e ————

To Cambridge Learning tnterprises, Uept COM, FREEPOST
Rivermill House, St. Ives, Huntingdon, Cambs. PE17 4RR

‘Please send me . set{s) of Design of Digital Systems at £7.00 each
p & p included

‘or ... set(s) of Digital Computer Logic and Electronics at £5.00 each,
p & p included

or . ..combined set(s) at £10.50 each. p & p included
Name

Address

‘delete as applicable
No need to use a stamp — just print FREEPOST on the envelope

e S IS o S e e o e R
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The new Vero catalogue has 18 product groupings
covering vour complete packaging requirement from
boards to boxes. from prototvpe to production.
Have you seen these sections.
Section 4 - Scotchflex® flat cable connector svstem.
Section 5 - Busbars. pin bars. backplane boards.
Section 6 - Verowire* prototype wiring svstem.

A catalogue will be sent to you on request.
Vero Electronics Limited Industrial Estate, =
Chandler’s Ford. Eastleigh. Hampshire SO5 3ZR
Telephone: (04215) 2956 Telex: 47551 VEROEL G

World leaders in electronic packaging

Thinkof a
number
from1 lo 18

Available worldwide
through 3 subsidiary
companies and 30 agents.

WW — 093 FOR FURTHER DETAILS

J E S AUDIO INSTRUMENTATION

llustrated the Si 451
Millivoltmeter — pk-pk
or RMS calibration with
variable control for
relative measure-
ments. 50 calibrated
ranges £60.00

Si4b3 . . ... £60.00"

£48.00

Si452 ... ..

Distortion Measuring Unit.
15 Hz — 20 KHz — .01%

Low distortion Oscillator.

Sine — Square — RIAA

AEL CRYSTALS UMITED

Gatwick Houss, Horley, Surtey, England RH6 9SU

Telephone. Horley (02934} 5353 Telex: 87116 {Aerocon Horley)
Cables: Aerocon Telex Horley

AEL

PRICES plus VAT

J. E. SUGDEN & CO. LTD. Tel. Cleckheaton [0274) 872501
CARR STREET CLECKHEATON, W. YORKS BD19 5LA

WW—043 FOR FURTHER DETAILS
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:_E;‘égimus ior a technical advisory service and
o off the shelf delivery, contact

d.c. motors
control systems

MClennan

o &
0.

gearboxes

friction telephone 03446 5757/8
CIUlChes MOTOR STOCKISTS FOR:

. A A

instrument P

f i f MCLENNAN SERVO SUPPLIES LTD.

couplings KINGS ROAD, CROWTHORNE, BERKS.

WW — 051 FOR FURTHER DETAILS
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Ferrograph -~ manufacturer of
highest-quality reel-to-reel
recorders —has designed two time-
saving test sets suitable for
checking any type of audio system.

In seconds, the ARA1 Audio
Response Analyser gives precise
response information, displayed as a
gain/frequency plot on a long-
persistence CRT. A unique feature of
this fast, accurate test set is its
frequency-sensing facility. Operation
is entirely independent of
synchronising or trigger signals.
Consequently, there are no problems
resulting from a time-lapse between
input and output signals.

Other features include:
@ Range 20Hz to 200kHz, resolution
to 0.1dB.

@ X-Y plotter outputs for permanent
records.

® Large display on 27cm CRT,
choice of graticules.

® Manual and automatic tuning for
one-shot and repetitive sweeps.

Full details and comprehensive
specification are included in a new
leaflet.

The RTS2, sold in thousands
round the world, is a comprehensive
low-cost test set that will run up to ten
different checks on an audio
system'’s performance —using just
one pair of leads. You don't need to
put up with an array of incompatible
test gear, improvising and
compromising with numerous lead
connections, wasting time sorting out
hum loops. With the RTS2 you get

23

fast, push-button operation. And
accurate results.

Ferrograph audio test equipment:
used by.broadcast and recording
studios throughout the world. Send
for full details today.

')L Ferrograph

Wilmot Breeden Electronics Limited
442 Bath Road Slough SL16B8B
Telephone: Burnham (06286) 62511
Telex: 847297

Ferrographwill give you
anunbiased opinion on
any audio system.

Authin Response Analyser ARAT =

Name

Company
Address

]

l Telephone

Wilmot Breeden Electronics Limited, 442 Bath Road, Slough, SL16BB England
WWwW

Please send full
details of the
ARA1 Audio
Response
Analyser and the
RTS2 Audio Test
Set.

| would like these
equipments to be
demonstrated.
Please phone me
to arrange an
appointment.

Ferrograph Test Equipment. For fast and accurate audio analysis.
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if it's

....the Weston 6000 LCM
could solve YOUR
measurement probhlem

We have been selling Weston Multimeters for
nearly five years and they have always been
superb value for money. With the new 6000
LCM Weston have excelled themselves and this
product is without doubt the best buy in
portable digital multimeters today. With its
large power-saving 3'z2 digit liquid crystal
display, the 6000 offers many features normal-
ly found in bench voltmeters, but in a portable
battery powered package.

The auto-ranging feature means that 26 ranges
can be selected using only two switches.
Measurements from 1004V to 1kV, 1 LA to
10A and 0.1Q to 20MQ are achieved simply
and rapidly due to the ergonomic design of the
multimeter. The remote hold facility enables the
reading to be held after removal of the probe
from the source of measurement. With all these
features in one state of the art instrument why
buy an ordinary multimeter?

Contact Electroplan today for full details of this
revolutionary product.

Electroplan Ltd., P.O. Box 19,
Tel: Royston (0763)41171 Telex: 81337

Rechargeable power sources, calibration and putentiometric measurement, d.c. power supplies, tools and accessories, frequency counter-timers, diaital multimeters, digital panel meters

a serviceto measurement

An Electrocomponents Group Company.

WW — 005 FOR FURTHER DETAILS

good enough
forus...

Orchard Road, Royston, Herts, SG8 BHH.
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Thisis an
echo chamber?

ReTICON
AC 1024 2821

S

Yes, and much more! Itis the first N-channel Bucket
Brigade Device designed with the audio engineer in
mind. The SAD-1024 Serial Analog Delay will provide
reverberation, echo, tremolo, vibrato and chorus
effects in electronic organs and musical instruments.
It will equalise speaker systems in an auditorium, or
can be used in speech compression or voice
scrambling systems. The SAD-1024, which contains
two independent sections of 512 analog storage
elements will accomplish all of these with a signal-to-
noise ratio in excess of 75dB. The two sections may
be used independently or they may be connected in
sequence to provide 1024 clock periods of delay. The
delay provided by the device can be continuously
varied by the clock rate from less than one milli
second to more than one second.

Other performance characteristics include: signal
bandwidth from 0 to 200 KHz, less than 1% total
harmonic distortion, 0dB insertion loss, and less than
5mW power requirements from a single 15V power
supply.

You get all these features for less than 1p per storage
element in OEM quantities.
We also offer an optional complete circuit card to help
you evaluate this exciting new device. Other devices
for applications such as time base correction in the
video bandwidth are also available.

RETICON

The SAD-1024 and circuit card is available
immediately from Reticon's sole UK distributors,
Herbert Controls and Instruments Limited,
Spring Road, Letchworth, Herts SG6 4AJ.
Telephone: 04626-3841. Telex: 825535.
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Our Radio/TV Programme

If you service radio or television receivers, Avo has

Slgnal Generators to meet your requirements.

Pride of place goes to the new HF136 which goes one step
further than the widely used HF135 (an AM Signal Generator
which gives coverage up to 240MHz and 30%am at 1kHz).
The Avo HF136 combines an AM Generator and FM Generator
in one case. Covering 4-120 MHz, it has a choice of outputs
cw, am,fm, or sweep+cw, or sweep+am and also 400Hz for
modulation or as an af signal for servicing audio stages.

One of these units, incorporated into your re-equipment
programme, could increase your
throughput and optimise the use of
your skilled manpower.

If you would like to know more about
our AM and AM/FM Signal Generators,
getin touch.

We will gladly put you in the

picture.

Avo Limited,

Archliffe Road,Dover, Kent.CT17 9EN.
Tel: 0304 202620

Telex: 96283

woan ThornMeasurement and Components Division
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PLASTIC FASTENERS

FOR ELECTRONICS

SELF-ADHESIVE CABLE CLIPS are a quick
and simple means of securing cables, cords and
small looms to flat surfaces. No drilling or
fixing screws necessary. The peel-off backing is
removed immediately before placing the clip.
The coating adheres to most clean, flat surfaces
and withstands a wide range of humidity and
temperature. Cable clips are moulded in natural
nylon and have rounded edges to preventJ

damage to the cables.

able and can be released by pinching-in the
sides of the fastener head. Cable straps are
made from black nylon.

for strapping wires and cables into tight, o
compact looms. The ratchet fastener is adjust- (K.
{

<

WIRE TIES are a flexible means of fastening
wires and small cables into orderly, compact
looms. They are quick and easy to fit and can be
re-used, greatly reducing re-looming times.
Wire ties are made from nylon and are available
in various sizes each determined by a different

colour.
The P.C. BOARD GUIDE is a self-retaining *
edge support for printed circuit boards. It has
good panel retention and grips p.c. boards
firmly and securely. The guide is available in
two types of material - yellow acetal or grey
Noryl, for high temperature and voltage appli-

»:cations.

P.C. BOARD SPACERS are simple to fit, onq
piece mouldings for use with p.c. boards. They
have a self retaining shank for fastening into
panels and a T-shaped anchor for securing p.c.
boards of 0.062” thickness. They have good
resistance to vibration and are suitable for
board-to-board or board-tochassis use.

Wireless World, June 1977

i Four Good Reasons
for using
Zettler Relays:

Zettler Relays are first class quality.
We have about 50 years experience in producing relays.
Zettler Relays are readily available.
Most are available ex stock Harrow
Zettler Relays are proved in practical applications
Millions are used in our own electronic systems and products.
Zettler has the right relay for most apphcations, e. g.

Latching Relays AZ 630...631
require only a 10 ms pulse to cause

their armature to pick up or drop out
The contacts retain their position

in the case of supply removal or failure
1 0or 2 changeovers, respectively
Contact maternial® Fine silver

silver cadmium oxide, silver gold plated.
Dimensions

AZ 630 27.5x15%x10.5 mm high

AZ 631:27.5%22.5x10.5 mm high
Contact rating: 30V DC/125V AC max.
1A/2.5 Amax., 30 W/100 VA

Coil voltages: 6 to 60V DC

. Let us help you with your switching problems.

est. 1877

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

Zettler offers more than technology

WW—022 FOR FURTHER DETAILS

* P.C. BOARD STAND-OFFS are quickly assem-

bled, self-retaining panel supports for p.c. < _ [co)
boards. Made from natural (off white) nylon and

have good resistance to vibration. Suitabte for -
panels up to 0.079” thickness. Stand-Offs accept \ﬁ/
a No. 4 self-tapping screw.

*’ PLASTIC RIVETS fasten panels, fittings and
name plates to metal plastic and wood. Resilient
enough to fix into brittle materials like fibre-
glass, hardboard and gtass. Shank, head and
pin are one piece. Fixing is by driving the pin
through the head into the space between the
legs, gripping the work. *

h)RIVE FASTENERS hold two or more panels
together. Easily fixed, normaily by thumb
pressure. No special tools required. Boat-
shaped DRIVE Fasteners are for panels of thin
and medium thickness and are removable.
kRibbed Drive Fasteners are used in blind holes

where hole length exceeds lergth of shank.

PLASTIC HOLE PLUGS are quick, mexpensivg‘
means of ptugging unwanted holes. Hole Plugs
keep out dust, dirt and moisture. Attractively
shaped heads give a neat finish. The snap action
grip of the Hole Plug makes a vibration resistant
seal. Hole Plugs are made from nylon and are
non-corrosive.

LOKUT ANCHORS are used to strengthen
hoies by providing additional screw thread
engagement in materials where self-tapping
screws would be unsatisfactory. Made from
high strength nylon and used in insulation, and
flectrical chassis work. Easily fitted by hand.

1000’s OF OTHER TYPES Of pLASTlE:—“
AND METAL FASTENERS
¥ LEAFLETS ON REQUEST

HARMSWORTH |

HARMSWORTH, TOWNLEY & CO. LTD.
HAREH!ILL TODMORDEN LANCS OL14 5JY
Phone TODMORDEN 2601 (STD 070-681 2601)J

WW—033 FOR FURTHER DETAILS

JOYSTICKS

Precise, reliable, long-life Joystick Control Units, in single, dual or
triple axis forms. Sprung to centre, or held by adjustable friction
locks. Choice of wirewound, cermet or plastic film potentiometers
(all standard %'’ bush types) — or rotary switChes

Already n quantity production tor remote control, TV games,
electric wheelchairs, audio control panels, etc . etc. Any quantity
from one-off to hundreds per month. Typical one-otf prices: Single
axis £4.50. Dual £6.50. Triple £11.00 + VAT

TELEVISION GAME JOYSTICKS
We have finalised the design of an ULTRA LOW COST dual
axis Joystick for the home television game market, and these units
should be available in large quantities by the time this advert
—isement appears. Send for full details.

FLIGHT LINK CONTROL LTD.

Bristow Works, Bristow Road
Hounslow, Middlesex, 01-570 4065

WW — 050 FOR FURTHER DETAILS
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Hi-Fi Systems that GROW with you

MAGNUM 111 System as well as the features illustrated, has 20W r.m.s. per channel (you could have 40),
with typical distortion of only 0.07% The magnetic input has >70dB. S/N ratio (Ref 3mV) and an overload
margin of 43dB

|
1K H2 Bass TkHz Treble

Vot Bal
\‘ aj
mute 300 Hz 3 kHz

CP-P1 CP-2-15/20

Stereo Preamplifier 20W Stereo Amplitier
£13 30 + VAT £1.66 £12 85 + VAT £1.61

YY 14

CP-FG1

| Audio Function Modutle
m £11.75 + VAT £1.47

Select

Stereo |
i

60Hz

\5uper
Mono Stereo
IMAGEWIDTH Hi-Pass
For details of CLIFFPALM AUDIO MODULES send large s a e or see ad in Febh W W
NOW EX STOCK. All other parts required -knobs. pots (rotary and linear) switches, sockets. etc
NEW P.C B.s on which to build your MAGNUM | 1} or i1l system
POWER MODULE CP-PS-18/2D. £6.50 + 81p VAT

Prices include full application data, post and packaging, U.K only These products carry a 2 year
guarantee.

. DEPT HE. 13 HAZELBURY CRESCENT
b pa 11! o LUTON, BEDS LI1 1DF Tel 0582415832
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Are youreceiving us? NEW Doram

DATA AND DIGITAL FREQUENCY

METERYOURS FORONLY
COMMUNICATIONS £54 5" £43VAT , Jeonerms measprsa

how accurate this new Doram meter is thanks
to 4 digit display with extra shift left to check

e 5 it for even greater accuracy!
r You can see the well-designed
“ shatterproof case with its buitt-in handle/

f display tilt-foot looks so much more
v P expensive than many a kit product

” o But Doram kits always give you the best
tor less. This comptete kit with case, printed
circuit boards. all components and
instructions is yours for only £54 50+ £4.36

Teletype 28, 32, 33, 35, 40
TermiNet 30, 300 & 1200 (30 and 120 cps) i

Teleterm 1132 and 1200 series (portable/fixed 30 cps) o~ A ) VAT
1 KEY DATA The meter covers 20Hz to 50MHz with
with Integ ral cou pler and RS 23 2C) Frequency range 20Hz to 50MHz 1n 3 steps f§ prescaler (additional purchase) provision
Other page printers (by Siemens, ITT Creed, etc.) Sensitivity 20mVims allowing you to measure up to 500MHz
Input iImpedance 1MLin parallel with 30pF Input impedance and sensitivity are very
G AC high with read-out accurate to + 0.01%'
o . So the message comes through loud and
* Spares, repairs, overhauls and maintenance Ma*'m"'"'s"”"‘d 13‘2%; - clear~don't miss this latest Doram digital
* Other types and models available frequency Standard lolerzzmce -alibration bargain
* Refurbished units also available Oreplev STt for g readout DEPHEQNRM?J:{ Wsn
* Short and long period rentals Accuracy £ dhigi(01%) rrudebn?:ché‘ologv ; P:‘; ’TR"P““”"
. . let all 3, ling
* Minicomputer interfaces SuppiyVokage  220-280Vac w12V | goag Inusia s:%‘a;te%'.‘u’.ngmn%‘..uge oeds T
'orkshire
* Quantity discounts e R A STl 155896 rscrors

* Immediate delivery

TELEPRINTER EQUIPMENT LTD. I; -l— ? M— 'Tig ———
70-80 AKEMAN STREET es,lwant tosaveupto )
TRING, HERTS., U.K. a0 T LA 3B VAT o s o) 58 50 T eetan s et st A 7 e o I

claim my money back i kitls} returned 1n thesform recewved and ready for re-sale
Please send me complete DORAM KITS CATALOGUE(s) showing an additional 25 kits at 25p each
1 enclose cheque/ PO value

NAME (BLOCK CAPITALST

Telephone 0442-82-4011
Cables RAKNO Tring

Telex 82362 :(r))\r:;&ss B - I
A/B Batelcom Tring o SPE=-Ss

POST TO DORAM ELECTRONICS L'D OEPT WF1 PO 80X TR8 LEEDS WEST YORKSHIRE LS12 2UFf
‘ oy s oaen =’
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Plug into world-wide
coverage with the new T1000

solid-state 2-30MHz Linear Amplifier

This compact desk-top package incorporates
the following features

® New generation high power transistors
giving 1000W PEP, 600WCW output.

@ Broadband requires no operator tuning
® Full VSWR protection

® Drive requirements 70-120W

Full technical information is available on request
from the sole distributors in the UK

Aero Electronics (AEL) Ltd.

Gatwick House, Horley

Surrey, England RH6 9SU. Telephone Horley 5353

Cables Aerocon. Telex Horley; Telex 87116 (Aerocon Horley)

WW — 045 FOR FURTHER DETAILS

ELECTRONORGTECHNICA

carbon film gr5s70RS

Y8 and Yaw 70°C 5% tol. E.12
EX-STOCK

£4.90 (I;EROINOEO?/ALUE VAT, & FOSTAGE

Minimum export order £100
Contact John Gingell
London W2 5SF

z AERO SERVIGES LTD.
& I TEL 01-727 5641 TELEX 261306

44A Westbourne Grove
WW — 064 FOR FURTHER DETAILS

TAPE HEADS

FiT A BRAND NEW HEAD

AND TRANSFORM THE QUALITY

OF YOUR TAPE PLAYER

AN EXTENSIVE RANGE ALWAYS IN STOCK
ASK FOR OUR SHORT FORM CATALOGUE

MONO CASSETTE 90p
N, FITMOST TAPE PLAYERS | STEREO CASSETTE £2.00
o\v.\' AT BULK DISCOUNT STEREO 8
& PRICES. CARTRIDGES £1.00
) ENCLOSE 15p P & P WITH | pi/s CASSETTE
ERASE

STANDARD HEADS TO

Tel.
MEBNBLITH ...

THE MONOLITH ELECTRONICS CO. LTO.

5/7 Church Street. Crewkerne, Somerset, England.
Tel. Crewkerne 74321
WW — 053 FOR FURTHER DETAILS

/

) LY /
MULTICORDER - SERVOCORDER
o POTENTIOMETRIC

® 1-6 PENS @ 250mm CHARTWIDTH
® MULTI RANGE @ MULTISPEED

(_PUTIT ON RECORD WITH WATANABE

LINEARCORDER - MINIWRITER
® FAST RESPONSE DC — 100 Hz

e 1.16 PENS @ 4 & 8 cm PER CHANNEL
® MULTI RANGE @ MULTISPEED

k ﬁ ENVIRONMENTAL EQUIPMENTS LTD. Eastheath Avenue, Wokingham, Berks, RG11 2PP. Tel: Wokingham 784922 )

—
X — Y RECORDERS
o HORIZONTAL & VERTICAL USE
e 1 &2PEN e TIME BASE
® ROLL CHART OPTION

WW — 017 FOR FURTHER DETAILS

WWWwW americanradiohistorv com


www.americanradiohistory.com

Wireless World, June 1977 . 29

Every resistor is aged to ensure
long term stability-so there isno
need for frequent recalibration.
At the end of the process, you get
an instrument of high accuracy
that is suitable for either
workshop or laboratory.

Sullivan also produce Precision
Multi-range Voltmeters,
Wattmeters and Ammeters. All
built to the same high standards.
If you'd like to know more, simply
get in touch with us. We're also
poised to deal with your enguiry.

(Sullivan)

H.W Sullivan Ltd.,
Archcliffe Rgad, Dover. Kent CT17 9EN.
Tel{0304)202620 Telex: 96283

"‘.n.L.. Thorn Meésurement and Components Division

Sullivan AC Test sets are designed
for the precise measurement of
ac voltage (10-500V); current
(0.5-30A) and power (up to

Y. million watts when coupled with
a current transformer). They can
also measure dc voltage over an
exceptionally wide range.

The accuracy and reliability of our
AC Test Sets is assured by our
manufacturing technigues.
Components are hand fitted and
subject to a series of searching
checks. The coil and pointer, for
instance, goes through a delicate
test of balance known as poising.
Wwe're the only manufacturer who
does this.

Every hair spring is cropped to
match the coil.

Every scale is hand calibrated, too,
matching it precisely to the
individual instrument.

7

7

Poised
for greater
eff|C|ency
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Itlookslike
a£l20instrument.

it performslike
a£120instrument.

It costs around £50.

Avo have put electronic multimeters within every-
one’s reach with the Avo EM272. 1t incorporates
features normally found on much more expensive
units: 316 k Q/Vinput impedance to an accuracy
of +2 5% f.s.d. on most voltage ranges; printed
circuit shunts with thick film modules and the
proven Avo printed switch to ensure maximum
reliability; 39 ranges- 20 voltage,14 current and 5
resistance.

Added to this, the Avo EM272 is as tough as it is
efficient, with a robust centre-pole movement that
can take the knocks and still come back for more.
To cap it all, this remarkable instrument is made by
Avo, which, in itself, is your guarantee of getting
guality that cannot be bettered.

Cet in touch with us today for further
information and order from your wholesaler. or an
Avo Distributor,

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

Telephone- (0304) 202620.

-& Thorn Measurement and Components Division

WW—094 FOR FURTHER DETAILS
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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 Price £25.00
Model “Mini-Z 2" measures from—5° C to + 105° C Price £25.00
Model “Mini-on Hi"” measures from + 100° C to + 500° ¢ £20.00

(VAT 8% EXTRA}
Write for turther details to

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

WW—034 FOR FURTHER DETAILS

nNombrex

&

IR R AR

-&&F’"

, MODEL 41
R.F.SIGNAL GENERATOR

Price £54.85

150 KHz — 220 MHz on fundamentals. PLUS VAT

8 clear scales — Total length 130mm.
Spin-Wheel Slow Motion Drive 11 - 1 ratio.
Overall Accuracy — 23%.
Modulation, Variable depth and frequency.
Internal Crystal Oscillator providing calibration checks throughout ail
ranges.
Mechanical scale adjustment for accurate alignment against internal
1MHz crystal oscillator.
* Powered by 9V Battery.
Trade and Export enquiries welcome.
Send for full technical leaflets

Post and Packing t1 00 extra

NOMBREX LTD., POUND PLACE, WOLBOROUGH STREET,
NEWTON ABBOT, DEVON, TQ12 1NE
Tel. Newton Abbot 68297

LR 2R I 2 3 3

*

R
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( Battery-operated
RECHARGEABLE
SOLDERING IRON

The B.50 is a new model
from the Engel range,
being based on many
years’ experience In

Iron
nology. Cordless opera-

tion makes it ideat for

repair and assembly work
in industry and ‘DIY’ and
hobby applications in the home.

Soldering

@ Heats up within 7 seconds

@ Nickel — Cadmium rechargeable batteries
@ Up to 100 operations without recharging
@ Charges up overnight in about 8 hours

@ No overcharging possible

@ Trigger switch with safety catch

@ For work up to 2.5mm?

Price £16.50 inc. carr. & VAT
complete with Recharging unit

Bywell House, South Godstone, Surrey
Tel: Sth. Godstone (0342 85) 3003 Teiex: 957143

WW — 071 FOR FURTHER DETAILS

KELGRAY
PRODUCTS
LIMITED

tech-

31

PROTECTION.
CONNECTIONS REQUIRED.
FULL 2 YEAR GUARANTEE.

POWER AMPLIFIER
ULES

FEATURES :
SHORT & OPEN CIRCUIT, IMPEDANCE
OVERLOAD, MISMATCH AND THERMAL
ONLY S EXTERNAL

4

]

]
ol

Power Output

JPS price J4PS price JPS price

80 (£20.62) 100 (£25.85) | 160 (£32.81)

70watts RMS 110 watts RMS 170 watts RMS
7.6 ohms 7.5 ohms 7.60hms

frequ. Response

10-30 kHz - 0.5d8

10-30 kHz -0.6dB

10-30 kHz - 0.6d8B

Slewing Rate

7.3V per microsec.

8V par microsec.

8.4V per microsec

T.H.D.

0.06% @ 1kHz

0.05% @ 1kHz

0.05% @ 1kHz

Damping Factor

200

400

400

Hum & Noise

116d8B below 70
watts

115d8 below 110
__watts |

tnput Sensitivity

0dB(0.776V) 70
watts

0dB{0.776V) 110
watts

116 dB below 170
watts

0dB (0.776Vv) 170
watts

input impedance

47k

47k

47k

Overaill Dimens.

Power Requirement t.

BVolts

+ 46Volts

+ b5 Yolts

6.8°" Long x 3°*
Wide x 1°* High.

6.8 Long x 3°°
Wide x 1°° High

4.8°" Long x 3°°
Wide x 1°° High
Heat Sink 6°’ x
B 10

For Industrial usage the frequency response of the amplifiers can be
extanded down to DC 4+ 0dB-0.2dB input impadance & Sensitivity can be
modified to suit particular requirements.

POWER SUPPLIES

PS100 powers 1 JPS 100 price £15.51
PS160 powers 1 JPS 160 price £19.22

PSB0 powers 1JPS6B0 price £13.53
PS100/2 powers 2 JPS100 price £28.82
PS150/2 powers 2 JPS160 price £30.75
A1l Prices Are Subject To 8% VAT

BELMONT HOUSE - STEELE ROAD
PARK ROYAL - LONDON NW10 7AR
TELEPHONE 01-961 1274

WY

The world’s most famous company in communication, the Nippon
Electric Company Ltd., Tokyo, has developed the famous NED CQ
radio amateur gears, being with regard to design, quality, reliability
and price real pace-setters for today’s communicators.

First in history of amateur radio, such a big and famous company with
more than 80 years of experience in construction of communication
facilities, made its experience available to radio amateurs around the
world. :
The NEC, which has declared microwave space communication to its
speciality, knows perfectly which attributes equipments must have for
becoming bestsellers.

Today we present:

NEC ca 110 E DIGITAL

allband. HF, 300 wattstransceiver, 160 / 80 / 40 / 20 / 15 /11 /'
10A 7/ 10B / 10C / 10D / WWV, modes FSK, USB, LS8, CW, AM,
with separate 8 pole X-tal lattice filters for each mode fitted..
Further features: Side tone at CW, VOX (automatic transmit-receive’
by talking into microphone), 11 meter CB band, all channels easily
selectable through digital counter, excellent receiver sensitivity at
extreme crossmodulation security by application for the 7360 low
noise beam, deflection mixer tube.

This feature alone makes of the NEC CQ 110 E a toprider. Fixed
channel, communication on 22 channels is possible. A 60 page
manual and a high quality dynamic microphone are supplied with the
transceiver. ‘Speaker, AC 100-235 volts and DC 13.5 voits power
supplies are built in of course. .

allband HF, 3KW, linear amplifier, 160/80/40/20/15/11/
10 meter, for modern amateur communication. Two EIMAC 3-500 Z
triodes, in zero bias grounded grid application guarantee long trouble
free communication. The NEC CQ 301 can be driven by our CQ 110E
or other exciters capable ot about 50-100 watts of drive. AC power
supply 100-235 volts is built in of course.

'RETAILERS: Do not hesitate to accept our offer. Join us in selling
these bestsellers! .

Sole distributor in Europe:

C,LCCOrp., Via Valdani 1 — CH 6830 CHIASSO—SWITZERLAND
Phone: (091) 44 26 51. Telex: 79959 CH

WW — 059 FOR FURTHER DETAILS
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8030A portable 3% digit DMM 8040A portable 4% digit DMM

Lots of people think ITT are the
only people selling Fluke DMM’s

It's true in one sense - ITT are the
sole UK stocking distributors for the
range of Fluke DMM's. But of course,
as the world's leading DMM's, Fluke
really sell themselves. What we do is
back them-up with a streamlineq,
thoroughly dependable and quick-off-
the-mark service that's as much a No. 1
in its field as Fluke are in their's.

Write or phone for more details.
Edinburgh Way, Harlow, Essex. Telex: 81525

ITT

The only way to buy.
Harlow (0279) 29522.

instrument services

WW—106 FOR FURTHER DETAILS

www americanradiohistorv com


www.americanradiohistory.com

Wireless World, June 1977

Editor:
TOMIVALL, M.LLE.R.E.

Deputy Editor:
PHILIP DARRINGTON
Phone 01-261 8435

Technical Editor:
GEOFFREY.SHORTER, B.Sc.
Phone 01-261 8443

Assistant Editors:

MIKE SAGIN

Phone 01-261 8429

RAY ASHMORE, B.Sc., G8KYY
Phone 01-261 8043

JOHN DWYER

Phone 01-261 8620

Production:
D. R. BRAY

"Advertisement Controller:
G. BENTON ROWELL

Advertisements:
PHILIP NOSSEL (Manager)

Phone 01-261 8622

LEO KEMBERY
Phone 01-261 8515

CHRIS PRIER
Phone 01-261 8037

Classified Manager
BRIAN.DURRANT
Phone 01-261 8508 or 01-261 8423

EDDIE FARRELL (Classified Advertisements)
Phone 01-261 8508

JOHN GIBBON (Make-up and copy)
Phone 01-261 8353

Pubtishing Director:
GORDON HENDERSON

orld

Radio and air safety

Which is more important,
entertainment or human lives? Anyone
who has been able to listen to v.h.f.
voice communication aboard a civil
aircraft and compare it with broadcast
voices on even a medium-price v.h.f.
domestic receiver will be appalled at
the difference in quality. Our relative
values seem to be all wrong. In an
airliner the safety of hundreds of lives
and millions of pounds worth of
aircraft hangs on the effectiveness of
the radio telephone communication
with the ground, especially during
take-off and landing. And if one
compares the engineering refinement
of the two systems one cannot help but
be appalled again. The air-ground voice
communication technology looks
relatively crude. This is not to criticise
the design and manufacture of the
equipment. No doubt it well fulfils the
specifications laid down. The question
is whether the specifications are good
enough for the very critical nature of
this communication task.

All this is brought into sharp focus
by the worst air disaster in history —
the collision between two Boeing 747
jumbo jets at Tenerife airport on
March 27, which Kkilled 577 people and
lost tens of millions of pounds worth of
aircraft. No doubt the blame will be
laid ultimately on a human error. But it
appears from tape recordings of the
exchange between the control tower
and the two aircraft that an important
factor in this human error (if indeed it
was) was that another transmission on
the same frequency prevented the
KLM captain from hearing in full one
of the control tower messages. Now the
possibility of radio interference in such
a situation is serious enough in itself.
But it could be argued that the pilot
should have taken no action till he had
queried this message. The real point is
that a misunderstanding may have
occurred through the medium of the
v.h.f. radio telephone system. And this
is not an uncommon situation, as
accident reports will confirm.

The International Civil Aviation
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Organization should examine to what
extent the effectiveness of v.h.f. voice
communication is a significant factor
in such mishearings and
misunderstandings. Voice quality is
inherently poor in an a.m.
interference-prone system with an
audio bandwidth of about 2700Hz. On
top of this is the problem of the foreign
accents of non English-speaking pilots
and controllers (English being the
international language for air-ground
communications). Certainly the
intelligence conveyed is the
responsibility of the pilot and
controller. But considering what is at
stake the radio telephone system
should be specified to convey sufficient
speech information (in terms of the
reproduction of phonemes and
morphemes) to ensure that there is
little chance of mishearing in critical
situations where, because of human
stress or impatience, messages are not
queried or verified.

This entails not only straight
electronic engineering but
investigation into the psychology of
speech perception in bandwidth-limited
and possibly noisy channels. For
example, it is a well known fact that
the recognition of spoken messages in
the absence of full information depends
a great deal on the hearer’s expectation
of what is coming. As a Pan Am pilot
was reported as saying in the
aftermath of Tenerife, “sometimes you
think you hear what you want to
hear”. With the problem of foreign
accents, one possibility would be to
explore the use of speech analysis and
synthesis to reconstruct speech in a
standard, universally acceptable form
with audio signal characteristics
matched to the existing v.h.f. channels.

The public using air transport
has a right to demand the best
communication engineering available
to secure their safety in flight. It is up
to ICAO to re-examine the standards
and specifications laying down the
communication requirements, which
may well prove to be set too low.
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Purpose-built Matrix H decoder

Modification to variable-matrixing technique

by Geoffrey Shorter

Recent work at the BBC's Engineer-
ing Research Department into decod-
ing techniques for matrix H has
centred on the variable-matrix type.
Initial work on a phase-shifted Sansui
‘Variomatrix decoder led to an
improved variable matrix decoder
specifically intended for matrix H.
This article reports some of this
recent work, gives results of BBC
appraisals and includes a practical
design for a decoder.

Whilst the BBC weekly surround-sound
transmissions which started recently
are on a pilot basis it seems unlikely
that equipment manufacturers will
commit themselves to producing
matrix H decoder equipment in more
than sample quantities. To decode
these experimental transmissions into
four loudspeakers, one can use
decoders for other systems — with
suitable modifications where necessary
— or construct a purpose-built H
decoder. Compatibility of H through
other system’s decoders can be pic-
tured by inspection of the phase-
amplitude or energy sphere, or more
conveniently its side view. Diagrams in
recent issues suggest, for instance, that
a BMX decoder as used in Nippon
.Columbia UD-4 equipment (e.g. Denon
UDA-100, UDA-300) would approxima-
tely decode H as it stands. A little
wideband phase difference (say 20°
‘phase lag in the right channel)
between channels prior to decoding to
tilt the pan-locus about the left-
right axis might give an improved
result. Regular Matrix or Sansui QS
decoders without the Variomatrix
addition could also be used given an
appropriate phase shift, as indeed can
the Variomatrix type, as pointed out in
the May issue.

What this article is about, however,

is recent BBC work on adapting the
variable-matrix technique and their
design given in this article is specifi-
cally intended for matrix H. It was
produced by Phil Gaskell and Paul

Ratliff of the Research Department,-

who have developed it to an extent
where they say “the shortcomings of
the variable-matrix technique are rarely
obtrusive”. They consider the limit of
performance of H decoders has

Early laboratory model of Matrix H
decoder developed at BBC

not yet been reached, some aspects
remaining to be optimized, and they
envisage further developments using
more complex forms of programme-
dependent decoding, or delay lines to
overcome |.f. localization and transient
problems. Nevertheless, a useful
improvement in performance is felt to
have been obtained compared with the
phase-shifted Variomatrix approach.
Three kinds of decoder tested by the
Research Department are a fixed-
coefficient H decoder based on the
four-point equations given later, a
Sansui Variomatrix decoder with prior
wideband 60° phase-shift network in
the right-channel input, and a variable
matrix decoder designed specifically for
H. This report starts by giving the
results of the BBC appraisals, very
largely in their own words. :

Single-source localization tests

The fixed decoding gave good overall
accuracy but images were more diffuse
than those of the four-channel refer-
ence (pair-wise mixed material). Unlike
most other systems the images were not
unpleasant or ‘‘phasey” and were
reasonably stable with head movement.
Some comments of “closesness” of
images were made but otherwise results
were acceptable.

www americanradiohistorv com

The Variomatrix decoder with
phase-shifted unput gave better overall
accuracy and sharper images, to the
extent that results were not significant-
ly inferior to those of the reference. The
“closing-in” effect was absent but some
comments were made that sibilants
were localized differently to the main
image, due probably to limitations in
transient performance of the technique
used.

The “purpose-built” H variable-matrix
decoder gave a further small improve-
ment in overall accuracy and the overall
performance closely matched that of
the reference. Though sibilant effects
were not completely absent, they were
much less noticeable.

Programme tests

The fixed decoder gave good accuraty
with multi-source material and good
tonal quality. It gave an overall pleasing
sound sensation but was somewhat
blurred and “closed-in” compared to the
four-track reference. There was some
instability of the sound-stage with head

.movement, and when the listener

moved out of the central listening area
the sound-stage collapsed to the nearest
loudspeaker more noticeably than with
the reference. Even so, a pleasing
unoppressive sound was maintained,
unlike most other systems decoded
linearly.

With the phase-shifted Variomatrix
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. decoder a much more spacious sound
was produced, generally with good
tonal quality. Its performance was more
similar to the reference than that of the
linear decoder. Occasional sibilant
mislocations occurred, mainly on
speech, but these were not too objec-
tionable. However, with “serious” music
the ambience was often found to be too
narrow at the rear of the sound-stage,
and a narrowing of the front-stage also
occurred when the main body of sound
was located in the centre-front region of
the stage. For complex material sound
images seemed to be less clearly defined
than with the reference and there was
an apparent excess of low-frequency
energy in the centre of the stage, almost
certainly due to the left/right blending
at low frequencies. Some image move-
ment was detectable, and in particular a
dominant front sound-stage tended to
pull forward secondary sound-images,
located at the rear corners, to appear at
the sides of the sound stage; but this was
seldom seriously objectionable. Some
secondary image wandering could
occasionally be detected by experienced
listeners, but none of these deficiencies
appeared to be severely detrimental.
This decoder was more tolerant to
off-centre listening positions, but
uncomfortably “phasey” effects could
be detected in some locations for some
image positions, largely due to the
limitations of the phase-correction
circuits.

The H variable-matrix decoder pro-
duced a spacious sound of good tonal
quality, similar to the reference. The
sound gave the impression of being
significantly clearer, with a more
“open” perspective than that of the
Variomatrix decoder, and was judged to
be very close to the reference. Am-
bience-spread in the rear-stage was
substantially improved, and had a more
natural tonal quality. Compression of
the front-stage was much less obvious
than with the Variomatrix decoder.
Sibilant effects were hardly noticeable,
although occasional image movement
could still be detected. The lack of
low-frequency energy in the centre-
stage region, using complex source
material, was preferred with this
decoder, and was significant when
listening for extended periods, the
sound sensation being more comforta-
ble. Tolerance to off-centre listening
appeared to be particularly good, very
much like the reference and previous
unpleasant phasey sensations were
absent.

A three-way comparison test between
the phase-shifted Variomatrix decoder,
the H variable-matrix decoder, with a
four-channel tape as a reference was
arranged after the initial assessment
period. Nine studio managers from BBC
Radio Broadcasting Groups were asked
to assess and rate the two decoder
performances on a continuous 0-100%
quality scale, with the reference neces-
sarily defined as having a 100% rating.
The listeners were unaware of the

decoder options being used. They
listened to a 30-minute tape contining a
wide selection of programme items.
Overall the H decoder was rated as 77%
as compared to reference, and the
Variomatrix decoder was rated at 47%.
However, this result pertained to tests

where small differences in performance’

might be expected to be magnified. In
some earlier tests* where the original
programme material was balanced for
the Matrix H system using the modified
commercial decoder, a much closer
match was obtained to the reference
and was considerably better than that
for other matrix systems tested.

Variomatrix operation

In the variable matrix technique deve-
loped by Ito and Takahashi of Sansui,f
the location of the dominant source in
the sound stage is detected in the
control circuits. To detect whether the
dominant source is in the front or the
back stage, the encoded signals are
limited and passed to a phase detector
that produces control voltages depen-
dent on their phase difference. Left/
right control signals are obtained as a
result of measuring the ratio of signal
levels in the two channels. To
do this a phase difference of 45° is
introduced, their sum and difference
taken, limited and applied to a phase
detector in a similar way to the front/
back arrangement. Sansui claim the
phase detecting system allows an input
dynamic range of 1000:1.

Field-effect transistors convert the
four control voltages to variable resis-
tances, placed in such a way that the
left, right, sum and difference signals

*Reported in the May issue by P. A, Ratliff and D. J.
Meares, pages 41-5.

tPreprint F-6 at the 42nd AES convention 1972.

Fig. 2. Variable matrix i.c. for H
decoding is same as used for QS
decoding. Ratio of gains 1.28 to 0.94

is approximately that for QS (1.41 tg' 1)
so resistors R to R can remain
unaltered.
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Fig. 1. Separation curves for a left-front’
sound, for both the QS and H variable
matrix decoders, show improved
high-separation band.

are altered in gain, from zero to 1.41 or
V2, with a basic matrix value of 0.41,
prior to final matrixing.

The cancellations that occur can
significantly reduce crosstalk for pri-
mary sound sources; however the
penalty is that secondary images are
less well-defined and can be incorrectly
located. As a result, with the dynamic
nature of programme, the secondary
image can sometimes be heard to
wander. The level of secondary sounds
can also change, but not usually by
more than 3dB (total power).

The phase detectors require a few
cycles to derive the control signals and
at low frequencies this is longer than
the attack time; the audio signals are
thus filtered with a cut-off at about
100Hz. Because the control signals
may vary up to a frequency given by the
attack time, audio signals below this
frequency are not controlled and the
‘variable matrix action is bypassed to
prevent severe intermodulation distor-
tion. At high frequencies control is
partially bypassed to reduce separation.
This frequency dependence means
some correction is needed to maintain a
uniform overall power response; an h.f.
attenuation of 1.5dB is applied at the
input and an Lf. cut of 3dB at the output.
(Frequency-dependent blend circuits,
included between front and rear pairs of
outputs, give low frequency localization
along the front/back centre line.)

Lo Rle7"
- - —
/L r ! b f
\1/-_6); =5 :14 /13\‘ 12 (1) /1-0\; ?
1:28L (
, A
4,
128 Rle7° L~ 1.
- »
sum FD-
x0-94 N od
]
ditt
HA1328 (
(1) 2 ’3L— Czl\— 5 (5 O O,
= —\ L/ & &/ o 2/ NS ~

.

wWWwWWw.americanradiohistorv.com

~


www.americanradiohistory.com

Wireless World, June 1977

The QS Variomatrix decoding equa-
tions are

Ly=(1+f)(L-R)+(1+1)\/2R
Ry=—(1+fL-R)+(1+r\/2L

Ly =-j(1+b)(L+R)+j(1+1)\/2R
R./=j(1+b)(L+R)—j(1+r)\/2L

j indicating a wideband relative phase
shift of 90°.

For Matrix H decoding with a phase
shifter and QS Variomatrix, estimates of
greatest separation can be deduced from
the above equations by replacing the

appropriate term with a phase-shifted
term, e.g. R £60°.

Matrix H variable matrix

Although performance of a modified QS
Variomatrix is good, according to the
Research Department, its limitations
brought about a variable-matrix design
for direct application to the basic H
matrix.

The conjugate H decoding matrix is

0.34 £65°

0.94 £10° L
0.34/=113° R
0.94 /L =23°

which with a 10° reduction in front
phase angles gives the following
outputs from a fixed decoder

=
il ~
|

= 0.94L / —20° + 0.34R /53°
0.34L /. =55° + 0.94R /20°
Ly = 094L £.25° + 0.34R/ -115°
R, = 0.34L £ 1192 + 0.94R £ =25°

]
.ﬂ\
I

For application to variable-matrix
decoding the equations are rewritten

L, = [0.94f(L—R £25°) +11.28R £ 75°]&-20°
R/ = [--0.94f(L—R £73°) + r1.28Lf—55°

Lg= [0.94b(L + R /40°)—11.28R £ 40°] /. 25°
R = [094b(L + R £40°) — r1.28L] L =65°

in which the -20°, —55°, etc, phase
angles are to be applied at the outputs.
Factors f, b, | and r are unity for basic
decoding. There are five signals
requiring control, L-R /13°,
L+R /40° R/75° L, and R /40°,
though six control signals are used in
the prototype. Predicted separations for
this decoder are ‘“adequate”, but for a
corner signal the maximum front-to-
back separation is 13.6dB, which may
displace the image slightly.

Alteration of phase angles 75° and 40°
is expected to improve this. As Matrix
H givés good localization without the
variable matrix treatment the Lf. blend
circuits are omitted and with no audible
intermodulation distortion. This allows
good separation to be maintained
to a lower frequency, Fig. 1, and permits
areduction in the control action, with a
slight reduction in secondary image

Fig. 4. Three RC phase-shift chains use
preferred values for capacitors and
made-up values for resistors to give
designed pole frequencies. Use 2%
metal oxide or film resistors, 2%
polystyrene capacitors for C,to C,or
5% polycarbonate for large values.

movement, whilst still maintaining
adequate separation. (Control action at
high frequencies is also allowed to
extend higher in frequency than in the
QS decoder.)

Output phase shifters accurate to

Fig. 3. Decoder arrangement uses
wideband phase shift circuit to feed
lower phase discriminator i.c.

37

4kHz were used, with values of shift
slightly different from those quoted.
Unlike the input phase shift circuits, it is
not necessary to hold tight tolerances at
higher frequencies. In listening tests
much sharper and better defined images
are reported with this decoder, and
slightly less image movement occurred
than with the phase-shifted Varioma-
trix decoder. “A greater sense of
openness and better overall perspec-
tive” are reported, together with a much

(left/right detector). greater tolerance to listener position.
o L,F
L o o0 b—o
— variable matrix R’
. \ X F
. {HA1328) ‘I l 30 b—o
j Ls
CRD oo l -135° —O
2 !

o R,B
bt [t |r -75" |—o°
m.o.s.fets
(HD3103P)

Ey |Es lE( LEr
h.p.t. hpt h.p.f

phase
discriminator

(HA1327)

time constants

& “law " \

(HA1327)

+20V to 24V

4u7
Phase Cn R Co R2 Cs R3
shift
¢° 150n 52k3 8n2 54k6 680p 51k
(220n) | (35k6)
o 33n 49k2
2n2 57k2 150 47k9
(@+90) | (27ny | (3ak5) " =
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Practical variable-matrix decoder

One obvious way of simplifying the
“two-angle” decoder design described
would be to try and use the same phase
angles for decoding both front and back
outputs. This is possible if the decode

+20V to 24V

Ry
o
90
R»
{ ¢ R R2
o° 47k oo
22° 51k 120k
67° 120k 51k
a5° 66k5 | 66k5
; (use say 68k's)

Fig. 5. Summation circuit follows each
of the three phase-shift chains, with R,
and R,chosen to give required phase
difference. For the L / 0° chain, R,is
open-circuit. In general use, matrix
coefficients determine their

values, =47k /coefficient.

Adjust R value for overall unity gain
in decoder if desired. Resistors R, R,
Rgare 2% metal oxide or film types.
(The 45° phase difference is not used in

matrix phase angles are altered a little,
to give

L./=[0.94f(L-R L67°)+11.28R /67°] £/ —20°
Ry’ =[—-0.94f(L—R £67°)+r1.28L] £ =50°

Ly’ =[0.94b(L+ R £67°)—1 1.28R £ 67°] £ 25°
Ry'=[0.94b(L +R £/ 67°)—r1.28L]) £ —95°

where f=b=1=r=1 gives the basic
matrix. This uses one value of phase
shift, 67°, for both front and back
circuits. Separations for corner sources
are also improved without significantly
worsening other locations. This deco-
der, Fig. 2 & 3, is said to show the same
favourable qualities as the “two-angle”
decoder, and the results of a BBC
subjective appraisal were given earlier.

The circuit is similar to the Sansui QS
variable matrix, first published in the
September 1976 issue of Wireless
World. Those components that are
omitted in this design are deleted from
the components list and most of the
components that are added have their
values annotated.

Care has been taken in the design of
the phase-shift circuits (Fig. 4). In these
circuits, what is required are relative
phase differences over a wide audio
band. In the input circuits the *“0°”
shifter is a frequency-dependent phase
shift circuit whose phase differs from
that of the “90°” circuit by approxima-
tely 90° over a usefully wide band.
Intermediate values of phase differen-
ces are achieved with a summing
network, Fig. 5, one of which follows
each of the phase-shift chains (Fig. 6).

The RC components of the chain are
chosen so that the capacitors have
preferred values; the resistor values are
made up to give the designed pole
frequencies. In making up the resistor

this decoder.) values, generally use 2% tolerance
‘Components
Resistors “aW 10%, except those Capacitors: Types E are electrolytic, PC
marked  which are 5%. Siemens B32540 polycarbonate, PS 30V
polystyrene. Those marked ° should be 5%
tolerance.
22: 8 47k Rgg 680k C, 5 332 E Cre 33u E
R3 100k R87' 88’ 120k CA' 7 Tu E Cig. so 4.7u E
RA' S S R o 56k Covz 100p E(IOV)  Cgy g 1n PC
R 120-(2)t Ror. o» 22M | ¢, ,, 100p PS Cososs 4.7u E
RQ 5 Sep, Rg3: 94 470k Civyz 474 E(10v) Cs; 6.8n PC
R‘1 2 . Ros: 96 1M preset Cis_y; 3.3n PC Cog gy 1u E
R'd' '8 ggt Ro7. 98 ™ Cie 474 EQ10V)  Cyp 4, 5.6n PC
16-2) 15 Ras: 100 100k Cio_zp 104 E(10V) G, 33 PC
22-25 k R 4.7k C : -93 n
101 24a-27 470p PS C
26-29 47 R . 2.7k 9495 2.2n  PC
so_za 1.2k 102 ; Cas 20 33n PC
R Rios 104 12k Css 33 33n PC
3536 120k R 680k
R . 110 Cap_az 1u E
rae 27k p 330k
R IRELREP Caa_ar 3.3u E
aas 27k p 120k .
R 113 114 Cagras 1n PC
oo 4.7k g 330k 5
R 15 116 ) 330p PS
62- 64 100k . 1 5
Res 67 4.7k Rii7 120 20k Cs3 5" 3.9n  PS
R 100K Ri21_124 56k Ceg—61 4.7, E Semiconductor devices
Rj?, jz' 220k Ri2s 126 1.5M Ce, 334 E
Ry o 680K Ri27 128 1M preset c™ 6.8n pc IC, HA1328 Hitachi
R a0k B o 330k | Cepes 56n pe ICpa HA1327 Hitachi
Ry i Rzt 132 ™ Ces- 67 10N pc IC, HD3103P Hitachi
R 270k R,a3 10k Cep69-2.2n pPC Tr,, Tr, BC214K
R:(‘)’ :i o Ryzar 135 100k Cso. 11 33u E Remainder BC109, BC209A
Rep oo 390k H137 138 15k | Cy, 10«4 E D,—D, 1N4148
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Fig. 6. Input phase difference circuit
arrangement provides 67° shift and
22° for left/right phase discriminator.

components; but in situations where
only a small percentage of the total
value is being added a higher tolerance
is permissible.

Output phase shifters accurate to
4kHz were used, with values of shift
slightly different from those quoted.
Unlike the input phase shift circuits, it is
not necessary to hold tight tolerances at
higher frequencies. A

They are made two-stage circuits to
avoid image displacement, blurring, and
possible increased audibility of wander-
ing; the BBC feel the extra complication
is easily justified. The values are slightly
different from those given in “two-an-
gle” decoding because of the different
base matrix (there was little difference
reported subjectively between the base
matrixes).

Setting up the decoder

The phase and level differences required
for setting up are as follows. Start by
setting potentiometers to their mid-po-
sitions.

® Generate a centre-front sound of
1kHz, 300mV from equal-level, 48°
phase difference tones (left leads right).
With this input adjust b control for
a front-back separation of about 15dB
(figures can be up to 5dB more or about
3dB less).

® For a centre back sound, apply
equal-level inputs of 300mV at 1kHz and
a phase difference of —90°. Adjust f
control for a front-back separation of
15dB.

® For a left-front sound (l1kHz)
use a level difference of 8.8dB (L/R)
and +75° phase, and adjust [ control for
16dB separation from left front to left
back.

® For a right-front sound, —8.8dB and
+75° difference, adjust r control for
about 16dB separation from right front
to right back.

To make this alignment procedure
easier the BBC say they will produce a
special test disc.

# continued on page 78

See page 78 for component suppliers for
the decoder and acknowledgements.
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Engineering enquiry
‘’definitely on”’

An enquiry into the engineering
profession will be announced “shortly,”
possibly in a matter of weeks, according

to sources in Whitehall and Westmin-

ster. Pressure for such an enquiry has
been building up for more than a year,
following the dispute among the
members of and with the Council of
Engineering Institutions (see Wireless
World, October 1976, p.46.) As long ago
as September 1975 the then Prime
Minister, Harold Wilson, told the
chairman of the Commons Select
Committee on Science and Technology
that the structure of .the engineering
profession needed ‘“public attention,”
yet nothing has been done.

Meanwhile pressure has been build-
ing up from some of the professional
institutions, (see Wireless World, April
1977, p.53), and the unions. At its last
conference the TUC called for an
enquiry and, at the end of March, Mr
Eric Varley, the secretary of state for
industry, received a letter from Mr Stan
Davison, assistant general secretary of
the Association of Scientific, Technical
and Managerial Staffs, to remind him of
the TUC resolution. “We are very
strongly in support of the demand for
the setting up of such an enquiry,” the
letter went on.

A week earlier Mr Varley had
received a strongly-worded letter from
the general secretary of the Institution
of Professional Civil Servants, Mr
William McCall, who said he was
“dismayed” that there was no sign of
any progress towards the solution of
major problems affecting the engineer-
ing profession. “We have now come to
the conclusion that the only method
likely to lead to early progress lies
through a major public enquiry,
preferably by a royal commission, into
all aspects of recruitment, education,
training and standards and qualifica-
tions of engineers, including the
question of registration.” The govern-

ment must “intervene decisively.”

By Whitehall standards the import-
ance of a subject is normally measured
by the prestige of its scrutineers, the
highest honour being a grilling at the
hands of a royal commission headed by
a high court judge. That is why even
Arthur Palmer MP, head of the Science
and Technology Select Committee, is
hoping that that committee will not be
the enquirer. If the profession were to
learn that it rated only a Commons
committee the news would deal a body
blow to whatever remnants of pride the
engineers had left even before it started.

Engineering circles do not expect to
get their Royal Commission, but they
expect an independent enquiry on
which will be represented industry, the
unions, academics and the institutions
themselves. There is some disappoint-
ment that the industry department is
still delaying, notably until after the
British Association has produced a
report it is preparing on the profession,
but it is now considered a sine qua non
that the terms of reference should allow
a critical study of the Council of
Engineering Institutions.

Local radio frequencies

The BBC are against the Annan
Committee’s proposal to take local
radio away from them and ILR and put
it in the hands of a new, separate
authority (see report on Annan in this
issue). Apart from their social, econo-
mic and organizational reasons already
reported, the BBC disagree with
Annan’'s contention that there are not
enough frequencies for BBC and
commercial local radio to compete.
“Our engineers think the Annan
Committee have got it wrong™ declared
Sir Michael Swann, the Corporation’s
chairman, at a press conference. There
are enough medium frequencies, it is
claimed, to provide 65 BBC stations in
England, and for both BBC and IBA
local radio to develop throughout the
UK. “...The dual system of BBC local
radio and commercial radio could be
extended so that the BBC could operate
about 85 local radio stations on low
power m.f. (65 of them in England)
giving coverage of about 94% of the
total UK population by day, as well as
the IBA taking up all 60 options it has
proposed. The BBC and the IBA could
each operate 45 to 55 of these stations
on v.h.f. as well.”

Recently the BBC said it wanted to
set up an additional 45 local radio
stations in England. At present 20
stations cover 74% of the population of
England. The further 45, serving
smaller communities, would provide a
local radio service in areas not covered
by these 20 stations. In March the
Corporation produced a list naming 26
of the proposed new 45, and in April it
named the remaining 19 possible areas.
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These are Blackpool, Bournemouth,
Bradford, Burnley, Chester, Crawley,
Doncaster, Eastbourne, Hereford,
Huddersfield, Isle of Wight, Lancaster,
Portsmouth, Reading, Salisbury, Sun-
derland, Tunbridge Wells / Tonbridge,
Whitehaven and Wigan. G

Howard Newby, managing director
of BBC Radio, has said that three
people and a secretary can run a small
local radio station.

Electronic aid for road

traffic
— ———

Seven European countries have signed
an agreement to participate in a
research project to devise a standard
system of electronic road traffic aids.
The project is being organized by the
Committee on European Co-operation
in Scientific and Technical Research
(COST), of which 19 countries are
members. The aim is ‘“‘to develop
techniques for common control and
realtime management of traffic on
major roads throughout the participat-
ing countries in the hope that this will
result in smoother, more accident-free
driving.” Those who have signed so far
are the UK, Belgium, Germany, France,
Austria, Switzerland and Finland. Yu-
goslavia and Italy are expected to sign
shortly.

The European commission proposed
to the Council of Ministers in mid-
March that the EEC should participate
in aspects of the project of concern to
the community. It will enable signa-
tories to co-operate closely in research
and development in their laboratories
and “could result”, says the Commis-
sion in a statement, “in the setting up of
a European system which, suitably
standardized, would guarantee that a
driver enjoys the same services what-
ever his route, in those countries which
have adopted the system.”

Traffic on inter-city roads in the
community in 1970 was seven times
what it was in 1950. In ten years the
number of vehicles crossing frontiers
increased to 7% times the initial figure.

Nine working parties have been set
up in connection with COST 30, as the
project is called, to co-ordinate research
in various areas. Among these are the
automatic or manual detection of
accidents; improvements in weather
forecasting; a study of relaying aural
information to drivers both regionally,
so that the information is available both
at home and in the car, and locally,
conveyed only to those drivers affected
by local occurrences; a similar study for
visual information, telling drivers at
each junction the best directions for a
given route, for example the develop-
ment of variable roadside signalling
techniques; and three other ‘subjects
concerned with traffic management,
various road information systems and


www.americanradiohistory.com

40

requirements, and the language used in
conveying information.

The agreement comes into force once
five countries have signed, and lasts
three years. After two years the man-
agement committee co-ordinating the
working parties will decide if there
should be public trials. (See Wireless
World, December 1976, p.47).

Cellular mobile radio
going ahead

America, Japan, Tehran, Scandinavia
and Germany are going ahead with
cellular multiple access radio telephone
systems. In the US a battle is being
fought between American Radio Tele-
phone Service Inc (ART) and lllinois
Bell to win acceptance of their system
as the standard, a decision which the
FCC have said, in docket 18262 issued in
1971, must be reached by January 1,
1979. In the UK the Home Office is
holding fire until the 1979 WARC
conference nine months later, though
the subject was covered in the Warden
report on private land mobile radio
services.

Warden outlined two possible
multiple access systems. In the first,
now used in one form by the Post Office,
a central base station covers one area
and can operate on all channels at once.
The subscriber is given a choice of
operating channels, but these are
allocated either manually or automati-
cally from a central point.

The cellular system uses a number of
low power stations, each covering a
limited area. “The area to be covered is
divided into a number of cells, each cell
having at its centre a fixed transmitter
receiver installation, usually but not
necessarily having a multichannel
capability. Every fixed station is linked
back to a central control point, at which
is located a computer which assigns
channels within each cell according to
demand from the mobiles being served.”
Such a system saves spectrum space
because a radio channel or group of
channels can be used repeatedly within
a given geographical area. Warden goes
on to describe in detail a 52-cell system
covering the London area suitable for
39,000 mobiles.

At the moment the leaders in America
are ART. lllinois Bell first had their
application to run an experimental
system refused by the FCC and, now
that the FCC have decided, on March 3,
to accept it, an appeal against the
application has been made by the
National Association of Radiotele-
phone Systems (NARS), the FCC told
Wireless World. The action will not
affect Bell's plans, however, unless the
court rules in favour of the appeal and
takes action.

Although ART'’s application to run a
system in the Washington, Baltimore
and Northern Virginia area has been

filed but not yet accepted, it probably
will be accepted without a hearing. No
date has been fixed for an ART hearing
though Bell had to submit to one on
February 28.

NARS is an association of indepen-
dent common carriers who are normally
in competition with the major tele-
phone companies, like Bell. It appears
that most of the opposition to the Bell
application has come from those com-
mon carriers operating in the Chicago
area, where Bell also operate the
telephone service and now want to
operate radiotelephones as well. Mo-
torola, whose system ART will operate,
are not common carriers. But ART, who
operate the Washington area, took their
system up. e
called Dynamic Adaptive Total Area
Coverage (Dyna TAC), is based on
hexagonal cells. At first four directional
aerials will each cover one hexagon,
each hexagon to contain six triangles
each representing an area using a
different frequency, and each covered
by the same directional transmitter. The
transmitters of the four hexagons will
be 19 miles apart, enough to allow the
re-use of frequencies. ART will start
with one large hexagonal cell but the
size of the additional cells will be
smaller to allow for differences in
population density. The largest hexa-
gons will be about 11 miles in radius,
Motorola vice president Martin Cooper
told Wireless World, and the size of the
cells will then reduce to a cell made of a
triangle 5% miles on each side. The
system will eventually have 32 cells of
these varying sizes. After that, more
growth will be possible by increasing
the number of transmitters in each cell,
an extra transmitter adding another 22
subscribers. Every one of the 32 cells
will have 48 simultaneous channels.

‘With 5% mile triangles the capacity will

be 32,000 subscribers.

The ART application covers 48 base
stations, seven signalling stations, up to
100 portable radio units, 55 aerials and
seven aerial towers. ART have signed a-
$2.5 million contract with Morotola for

he fixed part of the system, including
the $% million ART will have to pay the
FCC during the experimental stage.

On January 1, 1979 the commercial
service can begin with 1,000 units using:
12.5MHz of the 40MHz the FCC has set
aside for private dispatch cellular
systems in the 800MHz to 900MHz
region. That will be enough for the
32,000 subscribers, and the full 40MHz
will be enough for 129,000. Another
75MHz has been allocated to public
correspondence systems. According to
the application the heart of the system
is the distributed terminals using digital
switching. .

The Illinois Bell system, according to
Motorola, does not cover portable unifs,

- needs more base units, and needs

greater distance between transmitters.
Channel spacing was at first 40kHz but
has now been reduced to 30kHz. Mo-
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torola also use 30 kHz but have moved
up from 25 kHz.

An experimental 8)00MHz system
developed by a Japanese consortium is
operating in Tokyo. The Tehran system
also uses 800MHz, but the Scandina-
vian, and Australian systems use a
‘450MHz carrier. The Japanese have
nearly finished their experiments and
are set to sell their system abroad. One
of the reasons given for holding back in
the UK is that the Home Office could
not make a new radio telephone system
acceptable to users because of the
capital cost involved, unless the Home
Office were subjected to a great deal of
pressure from the manufacturers.

Warden points out that, unlike in the
US, these 900MHz frequencies may be
used to extend the national coverage of
tv broadcasting. However “we cannot
see any particular magic in the use of
frequencies in the 900MHz band, so that
from a purely national point of view
there is no reason why such systems
cannot be accommodated in other
bands not very far removed from those
which have served land mobile radio for
years.”

Autodialling; telephones
to be given field trials

The Post Office, having successfully
completed a technical evaluation of
Pye TMC’s autodialling telephones, has
placed initial orders for 2,000
47 address Key Callmakers and 1,500
10-address Instafones to be used in field
trials. The 10-address units, which are
suitable for the domestic market, will be
used in the field by subscribers in the
Glasgow and Bristol areas for a period
of about six months. These trials will
start in August or September this year.

The Key Callmaker provides storage

for up to 47 telephone numbers, each of
up to 18 digits in length. A keypad is
provided for storing these “most
frequently-used numbers” and for
normal dialling. Dialling any one of the

“stored numbers is achieved automati-

cally by pressing one key only. A “try
again” key is also fitted so that any
number previously manually dialled
can be recalled any number of times by
pressing one key only. The Key
Callmaker also has a “waiting ampli-
fier” and loudspeaker which, in con-
junction with an automatic dial tone
detection facility, provides the caller
with an audible signal enabling the
progress of the call to be monitored,
and keypad calls to be made, without
lifting the handset.

A similar unit, the Multicall, has been
manufactured for the overseas market.
All of the autodialling telephones are
built using metal-oxide-silicon I.s.i.
circuits which have been purpose-built
by PYE TMC.

For the overseas market, prices are
expected to be about £200 for the
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Multicall and about £65 for the
Instafone. Post Office rentals would be
about £30 per quarter for the Key
Callmaker and about £7 per quarter for
the Instafone, in addition to a £5 fitting
charge and the normal telephone
charges.

Set makers clobbered

In a speech to the Radio Industries
Club at the end of March Capital Radio
managing director John Whitney said
that he found it “almost inconceivable”
that the market in radio receivers as
measured by the British Radio Equip-
ment Manufacturers’ Association had
declined from 6.7 million sold into UK
shops in 1973 to 3.8 million in 1976. “This
is the more inexplicable since Indepen-
dent Local Radio’s audience surveys tell
us that the highest proportion of people
who listen to the radio regularly are of
the younger age group — from 15 to 35
— 94% across a week, and they listen for
more than 20 hours each on average.”
This group, he said, was likely to have a
little more money to spend, and was the
group more likely to own or want to buy
a v.h.f. set. “The opportunities, surely,
for expansion are enormous.”

He quoted the remarks of “the sales
director of perhaps the largest multiple
chain store in the country,” who
“accused the set manufacturers of
living in the past, of not moving with
the times, or not seizing the opportuni-
ties that presented themselves, of a
failure to recognize a new market trend
or to back the development of a new
service such as ILR.” While calculators
had dropped in price from an initial £80
to £4.60, and digital watches had
dropped over £40 to £14 or less in two
years, there was no sign of a
miniaturised pencil v.h.f. radio, or a
- wristwatch radio. “Why, he asked, were
the opportunities not being seized to
take advantage of the enormous growth
in radio listening?” (See “Radio in the
'80s,” Wireless World, May 1977.)

The same view was reflected in a
little-noticed section of the Annan
report, on reception problems. Annan
cited a Consumers’ Association report
which found that v.h.f. sets cost
between £55 and £80 at today’s prices,
but were difficult to tune. Both the CA
and the BBC had advised greater use of
pushbutton tuning. BREMA had replied
that the sets would be too expensive to
produce.

The committee also found that more
attention needed to be paid to
selectivity, meaning the capture ratio
“and not least the ultralinearity of r.f.
stages rather than mere insistence on
sensitivity which is the principal
criterion quoted by manufacturers.”
Annan also referred to the “melancholy
statistics ” showing that BREMA’s
estimate of the average/life of a portable

Radio communication equipment will play an important part in the Colombian
Amazonas Expedition later this year. The British Army is giving logistical support
to this scientific expedition and they will be taking with them six Plessey PRC320
sets (seen here), part of the British Army’s Clansman system, to maintain
communications between a base camp at Ara Acuara and four exploration teams.
They will also provide a link through to the main base in Bogota. Plessey
headquarters at Ilford, Essex, will try to keep in touch with the expedition by h.f.
radio. In addition the expedition hopes to obtain a local amateur licence and in this
case will be calling from the jungle on 14.25MHz. Readers may like to listen for

them.

radio was five years, and that British
firms only made 8% of the radio
receivers sold in the UK. “We believe
that if British manufacturers took a
more aggressive stance and pressed
ahead with developing adequate, easily
tunable v.h.f. radio receivers for sale at
acceptable prices, they might recapture
a portion of what is evidently a large
market.”

Annan also dealt with the sound
quality of tv sets. “BREMA told us that
the public were not willing to pay for
better quality sound”, and the rental
companies reported complaints from
customers that television sets had “too
many knobs to twiddle with”. BREMA
also said that adding a socket to replay
tv sound through an audio system was
difficult but that “new techniques were
emerging” to make this easier. “They
expected the practice of fitting external
speaker sockets would become more
common in a few years’ time.” Annan
said nothing about the presence of
outlet sockets in Japanese sets, many
models having had them for years.

BREMA told Wireless World that the
decline in the radio receiver market
could be statistical, in that many radio
sets were now combined with a cassette
recorder or some other device. And Jack
Dickman, chairman of Fidelity Radio,
has launched an as yet one-man
campaign to make the industry look
more go-ahead. Writing in Electrical &
Electronic Trader on April 1 he said,
“After one of the bleakest periods in the
history of radio manufacture, when
retail sales between 1975 and 1976
dropped from 4,255,000 to 3,640,000 sets,
there has been a remarkable recovery
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during the last three months.”

In a statement he said they had made
19,000 in March last year, 38,000 this.
“By keeping overheads down to an
absolute minimum, by constantly
improving our techniques, and by
maintaining a scrupulously efficient
buying department we are now proving
that British companies can beat imports
from Malaysia, Singapore, Taiwan and
Korea...Itisamyth about the so-called
supremacy of Far Eastern radio
manufacturers. The truth is that they
produce designs which don’t take
account of national preferences, they
seldom include long wave . . . and
whenever ther~’s a big new demand in
the United Staies (for citizen’s band
radio for instance) they immediately
switch production and leave European
customers out in the cold.”

Whether this is technically-blinkered
complacency or well-founded optimism
remains to be seen, but the British
makers will have to go a long way to
compete with their West German
counterparts, who have only had to
suffer imports of 36% of sets in 1976, that
an improvement of 3% on the previous
year. Better news is that Dickman also
warned against British companies (he
didn’t name them) that bought from
cheap-labour countries and stuck their
own labels on the products. “An
increasing number of qualified elec-
tronics engineers and industrial
designers are either not finding jobs or
are merely acting as shopkeepers for
Far Eastern goods. If this continues we
won’t have any good personnel two
years from now; and then we’ll really be
at the mercy of the Far East.”
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World of
Amateur
Radio

Amateur radio at the

Smithsonian

A visit to Washington, DC, gave an
opportunity to see the amateur radio
station, NN3SI, which forms an exhibit
at the “A Nation of Nations” display at
the Smithsonian Institution’s National
Museum of History and Technology. In
a set up not unlike our own GB2SM at
the Science Museum 1 found a volunteer
operator, John Swafford, W4HU, busy
chasing DX at one of the two
independently operating consoles (h.f.
and v.h.f.) with Collins, Drake, Yaesu
and many other firms represented in the
display.

Other visitors that day included a
New York family with husband, wife
and son all holding amateur licences,
and whose car was equipped with both
amateur and Citizens’ Band equipment,
It was interesting to find general
agreement that although CB does cause
problems to amateur radio it has proved
a contributory factor to road safety.
Indeed only that morning the New
Yorker had been able to help a truck
driver by telling him by radio that one of
his tyres had caught fire! Broadcasters
are less enthusiastic, fearing not only a
significant loss of audience but also
suffering considerably from harmonic
interference to Channels 2 and 5. FCC
are shortly to publish a handbook on
television interference as it is recognis-
ed that many service engineers (includ-
ing those specialising in the repair of CB
equipment) and the general public have
little idea of the causes and cures of tvi.
Another talking point is the curious
legal situation which has arisen this
year and prevents the FCC from
collecting any fees for amateur, CB and
even broadcast licence fees.

There were also some red faces in the
FCC when it was found that a novice
licence examination had a circuit error
that made it impossible to answer the
question.

From all quarters

Novice licences have now been intro-
duced in New Zealand with the first
examinations last February including

rudimentary theory, a “regulatory”
paper of similar standard to the existing
licences and a 6 words-per-minute
Morse test. Transmitter power is limited
to 10 watts d.c. input between 3525 and
3575 kHz, crystal-controlled and with
both c.w. and a.m. (including s.s.b.)
operation permitted.

Colloquia on amateur radio topics
organised by our professional institu-
tions are rare and it was a pity that more
advance publicity was not given to the
“Recgnt developments in amateur
radio” event held by the IERE
Communication Group in association
with the RSGB at The Royal Institution
recently. As a result only about 30
people watched the enthusiastic pre-
sentations on “Microwaves” (Dr Dain
‘Evans, G3RPE), “Amateur Radio
Satellites” (Pat Gowen, G3IOR and
Martin Sweeting, G3YJO), “Image
Transmission” (Grant Dixon, G8CGK)
and “Repeaters and Mobiles” (R.
Powers, GRCKN).

The University of Lancaster Amateur
Radio Society is to hold another of its
popular North-west Amateur Radio
Conventions at Lancaster University on
September 17-18 with lectures, trade
stands, films, constructors’ competition
etc. (details R. J. Scott, G4EGE, c/o
Physics Dept, University of Lancaster,
Lancaster LA1 4YB).

A joint BATC-RSGB meeting, toge-
ther with local groups from Luton and
Birmingham (Macclesfield also showing
interest), has discussed the question of
amateur television repeaters with
outputs in the 1215MHz band. Three
channels, with outputs 40MHz higher
than the incoming signal have been
designated, although initially the Luton
atv repeater may have its input
frequency in the 432MHz band. The
repeaters will be suitable for 625-line
System 1 transmissions and it is
intended that these particular repeaters
would not be available for other modes
of operation.

Beacons and bands
A new beacon station, A9XC, on
28.245MHz located at Bahrein operates
between 2100 and 1300 GMT daily and
should prove a valuable guide to
28MHZ conditions during the increas-
ing sunspot activity of the next few
years. Frequencies of existing 28MHz
beacons are gradually being changed to
above 28.2MHz to avoid interference to
American novice transmissions which
should be audible in Europe if the latest
forecasts of a high maximum peak of
sunspot cycle 21 prove well founded.
ZS5VHF at Alverstone, near Durban,
is the first of a series of South African
v.h.f. beacon stations; it opened
recently on 144.925MHz. A beacon at
Mbabane, Swaziland, 3D6AX, is operat-
ing on 144.735MHz from a site 4500ft
above sea level. _
The 1296MHz beacon, GB3AND, at
Andover will increase power to 40 watts
ifauthorisation is obtained. The number
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of operational u.h.f. repeaters in the 432
MHz band in the UK may soon reach 20.

Arthur C. Gee, G2UK, has recently
taken over editorship of Oscar News,
the journal of AMSAT UK which
provides detailed information for users
of the Oscar satellites. Oscar 8 (Oscar
Project A-O-D) is now expected to be
launched around November 11, 1977 as
a piggy-back package on a Landsat
weather satellite. Projected orbit is 500
to 550 miles high so that maximum
range through the satellite is likely to be .
about 4000 miles, rather less than for
Oscar 6 and 7. It will carry an
American-built 145 to 29 MHz transpo-
ser and a Japanese-built 145 to 435 MHz
unit. The telemetry beacons will be on
29.4 and 435.095 MHz. Maximum power
needed to work through Oscar 8 should
be 100 watts effective radiated power.

After an absence from the band of
some years, I recently put a transmitter
on the 1.8MHz (“top band”) band and
was surprised to find so much European
activity in the evenings: Czech,
Yugoslav, Dutch, German, French
stations etc. in considerable numbers: a
very different situation from a few years
ago when most operation on this band
was strictly inter-G or the valiant early
morning efforts to get across to North
America.

In brief

The Bromsgrove amateur radio club
intends to issue a special “Silver
Jubilee” award to amateurs contacting
25 of the Jubilee “GE” stations which
must include the Bromsgrove -<club
callsign GE3VCG,oneother Bromsgrove
club station and any- 23 other “Ge”
stations (details from G8KLO, with
stamped addressed envelope) . .. Ulrich
L. Rohde, DJ2LR, president of Rohde &
Schwarz Sales Co. and well-known
writer of amateur radio technical
articles has recently been elected
Professor of Electrical Engineering at
the University of Florida (Gainesville)
. . . June mobile rallies include Maids-
tone on June 5; Longleat and Elvaston
Castle on June 12; HMS Mercury (Royal
Navy amateur radio society) on June 19
. . . The RSGB’s National Field Day
(h.f) is on June 11 to 12 ... Richard
Thurlow, G3WW, estimates the number
of ss.t.v. operators at about 3000,
including many now using scan
converters to permit display of
slow-scan images on normal domestic

" tv sets. He points out that the new UK

licence requires voice or c.w. station
identification before and after each
s.s.t.v. transmission and during every 15
minutes thereof The Northern
Mobile Rally of the Otley Radio &
Electronics Society is at The Victoria
Park Hall, Keighley, on May 22 ... A
fine of $1000 was imposed recently in
Anchorage, Alaska for unlicensed CB
operation after FCC engineers had spent
some two years in investigation.
PAT HAWKER, G3VA
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Date display, BST switch

and alarm

Add on circuits for the time code clock

by N. C. Helsby M.A. University of Essex

This article describes a decoder which
enables the self setting time code clock,
Wireless World August 1976, to display
the day and month and automatically
switch the GMT/BST converter. A second
circuit provides an alarm facility which can
be programmed with thumb wheel
switches. The complete design offers an
alarm clock and calendar of unquestioned
accuracy, 1 second in 3000 years, which
never requires settting and which takes
- care of leap seconds, leap years and
British Summer Time automatically.

The 60kHz Rugby MSF transmission
now includes date information in
addition to the established time of day
code. A British Summer Time bit is also
encoded as well as a further parity
check on the date information alone.
The hours and minutes are transmitted
as previously and are complete 200ms
after the minute edge as shown in
waveform A of Fig. 1. Date information
is in the same b.c.d. format and follows
on with the carrier representing a 1 and
no carrier a 0. A logic 1 is also
transmitted in the BST slot if British
Summer Time is in operation.

The wide range of c.m.o.s. integrated
circuits has made their choice attractive
for this part of the design. They enable
power saving and interface easily with
existing t.t.l. circuitry. The three input
signals required are available from the
edge of the existing seconds-counter
p.c.b. without any dismantling. Wave-
forms obtained at these points when
decoding takes place are shown in Fig.
1. A and F are shown in the inverted
form.

Circuit description

Data arrives serially and is assembled
into parallel form to drive the displays.
The data is clocked into a shift register
composed of IC, and IC, see Fig. 2,in a
similar fashion to the time-code part of
the clock. A 100Hz oscillator is required
to start at the moment the time decoder

Fig. 1 Waveforms from the date
decoder circuit. The three input signals
are taken from the time decoder of the
original clock.
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100Hz clock stops so, in order to avoid
any modification to existing units, a
separate clock generator is used. A
c.m.o.s. astable multivibrator is used,
which incorporates gating, provides an
oscillator output, and the oscillator
output divided in frequency by two. The
positive edge of the waveform G,
obtained from the time-decoder, repre-
sents the starting point and is used to
clock a D-type flip-flop 1C; (a) which
enables astable IC, The resulting
oscillator output is shown in Fig. 1
together with the Q output, which is the
half-oscillator-frequency waveform.
Gating by 1C; (a)(b), and spare inverter
ICya) is used to generate the NAND
function of these two waveforms to give
the signal P, which has a positive edge
delayed by 2.5ms for the parity checking
circuit.

The positive edge of the Q output
clocks data A into the shift registers and
clocks a pre-settable counter 1C; This
i.c. counts down from the previously
pre-set count, which is determined by
the state of the “jam” inputs at the time
of the preset enable signal shown as F in
Fig. 1. When the counter reaches zero
on the arrival of the fourteenth positive
clock edge, the “carry out” terminal
goes low. This signal is NOR gated with
the clock Q to produce L so that when Q
also goes low 5ms later, IC; is reset,
which stops the astable. This happens
5ms after the last active clock edge, and
the positive edge of L clocks the JK
flip-flop IC«(b). The purpose of this is to
provide a “latch enable” signal or
otherwise, for the display decoders.

Parity checking

The new parity bit refers only to the
.date code and does not include the BST
bit. The transmitted parity bit is such
that the signal always contains an odd
number of 1s. Just before the arrival of
the date at the minute, the signai F
pre-sets the counter, resets 1C4(b), and
sets IC(b). The D type flip-flop IC(b) is
used to determine the start of parity
checking by setting 1Cga) when the
counter output Qc first goes low as the
count of 11 is reached. The positive
transition of IC4(b) is differentiated by
C, Ry to provide a pulse which sets the
parity checking JK flip-flop ICa). The
Qoutput of this device is set high by the
pulse and changes state for every 1
present at the J and K inputs which are
connected to the signal A. The Q output
of IC«a) should finish low because of
the odd number of 1s. If an even number
are received the Q output remains high,
which is indicated by a led. and
inhibits the display of the code.

When the latch enable signal is high,
the display decoders store the informa-
tion that was present just prior to the
high. The Q output of 1C¢(b), which is
connected to the latch enable inputs, is
set high before the entry of the new date
code, and is clocked 2.5ms after the
completed parity check by the positive
edge of L. If an error is detected, 1C¢(b)

To
pin5
i.c.8
10’ of Day 10's of
months days

Fig. 3. Outputs of IC, when the
simplified display is used.

an @luminium

® screen
A OVFG +
anaaal VPO L sV  seconds
& counter
ooy
= ecoder
C ——— GMT to
w
BST
~onverter

Fig. 4. Output from the original clock
module. A sixth connection is made
from the date decoder board to the
GMT/BST converter for automatic
switching.

JK inputs are low inhibiting any change
on receipt of the positive edge of L. The
Q output remains high until the next
minute which prevents information
from being displayed when a parity
error is indicated. Entry of the date code
at each minute does not require display
blanking because the displays are
latched to the stored code from the
previous minute and do not display the
new code until it has been validated.

To display only the day number
without a parity check and register the
BST information, shift register 1C, and
others parts may be omitted by simply
pre-setting counter IC5 with the binary
equivalent of 9 instead of 14. A pre-set 9
requires 1001 at the “jam” inputs which
is achieved by taking pins 12 and 13 of

G)8 ©
O, Azl'c7
kA, B—o—>
(3
to pin 12 germanium

ICes

+
100
6:3V tant

oV

Fig. 5. Modification to the existing
time-decoder circuit (Wireless World,
Aug. 1976, p.49, Fig. 4). This addition
prevents retriggering if the 13 bit

date-code appears the same as the
time-code.
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the counter to 0V instead of +5V, and
pin 4 to +5V instead of OV. The day is
then strobed into IC, and indicated by
what are normally the month displays.
Pin 1 of IC,; must be connected to pin 11
of IC,, instead of OV, to obtain the full
code for tens of days, and segment “'g”
of the display does require a drive
resistor in this case. The BST bit now
appears on pin 2 of IC, which may be
linked to the appropriate vacant hole
for pin 13 of IC, Finally, the “latch
enable” line is wired to the “carry out”
terminal of 1C; so that the displays do
not flicker when the new information is
entered into the shift register. In
addition to IC,, ¢ ;,and |, C, Rg gand 4,
the segment drive resistors and displays
normally used for days and tens of days
may all be omitted for this scheme. Fig.
3 shows the outputs obtained from I1C,.

Stability

The control range of Ry, has been
deliberately limited to about *9% so
that accurate setting may be achieved.
The initial adjustment for any 4047 may
vary by =4% from the norm which
leaves +5% adjustment for capacitor
and resistor tolerances. A metallized
polycarbonate film capacitor is recom-
mended which is superior to polyester
film, and it is suggested that R, is a
metal oxide type, selected on test, if
sufficient control range is not available.
The time-code 100Hz clock is required
to be within about *3% to synchronize
with the incoming data. When the date
code is used an overall accuracy of
about = 1.8% is required. The 535 timer
used in the time-decoder and the 4047
both have typical specifications of
about 50 p.p.m./°C in this application.

Construction
The date decoder and display can be
built on two printed circuit boards and
mounted on top of the existing clock
module as shown in the photograph.
Five connections to the date decoder
are taken fro. the edge of the seconds
counter board as shown in Fig. 4. No
interference has been observed on the
receiver output as a result of this
positioning but the supply leads should
be short and kept away from the
ferrite-rod aerial. Power required by the
date decoder is determined by the
number of segments illuminated and
reaches a maximum at a current of
about 180mA with 26 segments on. The
total five-volt supply current of a
complete clock with date display can
reach about 900mA which is within the
capabilities of the specified regulatori.c.
For setting up, the 4047 astable is
allowed to run by linking pin 5 to +5V
and Ry, is adjusted for a frequency of
100.0Hz at TP1. A socket should be used
for IC, because the 4047 has a different
gate-oxide protection circuit which is
only 30% as effective as the static
discharge protection at other terminals.
The date information may be dis-
played as 08 01 for the 8th January or 8 1
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with the leading zeros blanked by the
dotted links in Fig. 2. The display drivers
include a blanking input which may be
taken low for this purpose. In the case of
the tens of months digit, the code itself
can provide the control directly but for
tens-of-days, decoding of the zero
condition is required using diodes D,
and D,. When the two bits of the
tens-of-days code are both zero the
diodes are in the non-conducting state
and Ry holds the blanking input low on
the display. If either or both bits are
high, either or both diodes conduct to
enable normal display of the data.

Double recognition of the start code

The transmitted pattern /of bits in the
date code on certain dates may be
interpreted as the start code at certain
times on those dates. A simple addition
to the time-decoder board will eliminate
this possibility by “locking-out” re-trig-
gering of the decoder until the end of
the date sequence. A capacitor holds the
output of IC«(b) high for approximately
150ms after Q returns high at the end of
the time code, as it charges via the input
current of 1Cgb). It is discharged by
IC«(b) Q output going low. The track to
pin 12 of ICs is cut and the pin is
connected to the junction of the diode
and capacitor as shown in Fig. 5. The
diode is a germanium type for low
forward voltage drop and the capacitor
a tantalum bead type.

Components list

Integrated circuits Resistors

1-3 4015 1-3 8.2k

4 4047 4 200k

5 4029 5 100k

6 4027 6 10k

7 4001 7 220

8 4049 8 100k

9-12 4511 9 150
10-37 3908
38 47k cermet

Capacitors

1 0.01 4F polycarbonate +5%
2,5 1000pf *20%

3 0.1uF disc ceramic

4 47uF 6V electrolytic

Miscellaneous
L.e.ds, 1 red. 1 green

Common cathode 0.3in displays. DL704 or
equivalent

D, , IN9I6 if fitted.

Printed circuit boards

A set compnsing two double sided boards and one
single sided board for the date decoder/BST switch,
display. and alarm circuit (to be described next month)
is available for £8.00 inclusive from M. R Sagin, at
23 Keyes Road, London N.W 2. The decoder board
allows leading zero blanking, and the alarm board
offers automatic cancelling after a preselected
number of minutes A set of five p.c.bs and special
components are sull avaiable for the onginal time
code clock as detailed in the August 1976 issue of
Wireless World.

*‘UD-45"" in principle . . .

April 12 was the date set by the UK
section of Audio Engineering Society to'
hear of the work of the NRDC project in
surround sound. At the height of
speculation that Nippon Columbia were
about to make an announcement
about the NRDC 45J system (News, last
issue), it turned out that, because of
contractual difficulties, only an infor-
mal notice was possible. Peter Fellgett
of Reading University, a partner in
the NRDC-sponsored effort, said that
agreement had “in principle” been
reached between NRDC and Nippon
Columbia to provide a kernel sur-
round-sound system, technically desig-
nated 45J. It combines the attributes of
the NRDC ambisonic psychoacoustic
research with that of UD-4 technology
“essentially maintaining inter-compati-
bility with this earlier work. Advan-
tages of 45) are improved stereo and
mono without compromising the sur-
round performance.”

The statement issued says the
practical limitations of system 45] lie
less with the number of available
transmission’ channels, than with the
number of loudspeakers (with appro-
priate amplification) which the user has
available to decode it. “Permitting a
hierarchy of appplications within the
one system, 45J may be used where only
two channels are available. But
improved fidelity by reduced phase
anomalies is available by using a third
channel, easily available within the
confines of both media, even if of
restricted bandwidth. A fourth channel,
where available, allows reproduction of
‘height’ information (periphony), or can
be used for loudspeaker emphasis.”

A laboratory-type Nippon Columbia
decoder was shown to the meeting, with
facilities for decoding 45J in its two-
channel form and, with demodulation
circuitry, in three and four-channel
forms. Such “ambisonic” decoders
feature loudspeaker layout compensa-
tion, loudspeaker-to-listener distance
compensation, options for decoding
through six loudspeakers (but using
four amplifiers),-and frequency-depen-
dent “psychoacoustic” decoding.

Among the many points made by
co-lecturer Michael Gerzon, possibly
the least widely known is that for best
subjective illusion with four speakers,
three channels are best, a fourth
degrading results in the manner of
“speaker emphasis” (sound directions
close to loudspeakers being pulled
towards the loudspeakers). Another,
now becoming more widely recognised,
is of the relative poorness of the
pair-wise mixing approach. “Pair wise
mixing is actually a guess made in 1968
and never checked’ explained Michael
Gerzon.

Readers who missed the event will be
able to catch up by reading Michael
Gerzon’s December 1974 article, the
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April 1977 article, and the coming
universal decoder design series.

— =

. . . Matrix H in practice

J!

April 12 was also the date chosen by the
BBC to announce a series of experi-
mental matrix H broadcasts to the daily
press. The BBC has been experimentally
broadcasting programimes in surround
sound since April 30. These are on the
v.hf. networks of Radios 1, 2, 3 and 4
and are being transmitted at the rate of
about one per week.

Programmes are announced in Radio
Times. The compatible quadraphonic
system being used, known as matrix H,
was described in our May issue
(pp.41-45). To listen to the programmes
you need a stereo tuner, a quadraphonic
decoder designed or adapted for matrix
H, four audio amplifiers (or two stereo
amplifiers or one four-channel ampli-
fier) and four loudspeakers. Some
existing quadraphonic record repro-
ducing equipment may be adaptable for
listening to the broadcasts.

The BBC statement issued to the
press unfortunately led one to believe
the broadcasts were “entirely” compa-
tible with stereo and mono. Douglas
Muggeridge, director of radio pro-
grammes, said the BBC would not have
decided to go ahead with experimental
broadcasts “if the quality of the normal
signal would have been in any way
impaired.” In advising the Home Office
of their plans the BBC described matrix
H as having the greatest likelihood of
giving quadraphony with negligible
impairment to listeners with ordinary
equipment. But the Home Office say
that the impairment is noticeable,
though not serious. Presumably “ordin-
ary equipment” can be taken to mean
equipment on which the phase differ-
ences are not noticeable.

No regular quadraphonic broadcast-
ing service has been planned, as the
EBU are investigating a number of
possible svstems with the aim of
agreeing on a single system for the
whole of Europe, but the BBC experi-
mental broadcasts will continue for
about a year.

Readers who have not heard matrix H
will be able to using one of the Wireless
World designs. At present there are no
commercial matrix H decoders on the
market*, but it is possible to adapt
existing quwdraphonic decoders, and
last month we published details of how
to adapt a Sansui QS Variomatrix
decoder - for the matrix H broadcasts
(May issue p.50). In the present issue we
also give a circuit for constructing a
purpose-built matrix H decoder, based
on BBC Research Department develop-
ment work. |

*Sansui tell us two receiver models will be available
shortly, adapted for matrix H.
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INDUCTOR
STANDARDIZATION?

May I put in a plea for the humble inductor?
In various journals over the past few years
I have noted with increasing despair phrases

such as: “ ... inductors have been avoided
L L coil-less design L L7, L L simulated
inductor ...”, * ...RC active filters ...”

Anyone would think you could catch rabies if
you used a coil/inductor.

Maybe the root of the problem is that coils
are essentially customized things, not much
given to standardization in the form of
resistors, capacitors etc. However, if you ever
read our advertisements, you will see that we
have been trying to establish the fact that we
supply coils of a broadly standard nature.

Nevertheless, I wonder if your readers
could be asked to provide their own ideas of a
basis of standardization of the range for
general purposes. I feel confident that a basic
set of standards could thus be drawn up and
publicised, so that designers need not have to
fuss over absurdities like * 49t 0.28mm wire
on a Mullard Vinkor LA1157 (260uH)”.

So rather than waste time and effort rolling
your own (whoever wound their own
resistors from bits of resistance wire?), let’s
establish the humble coil as a bona fide stock
component so that designers design circuits,
not components.

William Poel,

Ambit International,
Brentwood,

Essex.

e
INTERFERENCE FROM

AMATEUR STATIONS

We have noted that in your March issue the
first part of the RSGB interference survey
report is published in its original form. The
RSGB has been represented at a number of
our Interference Sub-Committee meetings,
and at the last of these (when the report was
considered) it was emphasised that receiver
manufacturers have a very clear and sym-
pathetic understanding of the technical and
social problems involved.

As mentioned in the report, there is an
established procedure for dealing with this
sort of interference, and the fact that receiver
manufacturers get so few complaints sug-
gests two things. Firstly, that the amateurs
concerned are taking what action they can to

alleviate th\e situation, and this co-operation
is gratefully acknowledged. Secondly, that
the procedure whereby the Post Office
notifies the appropriate manufacturer of an
unresolved case of interference is often not
being invoked.

As with any instance of interference, a
balance has to be struck between conflicting
aspects, but in this case the “neighbour-rela-
tions” add a particularly sensitive factor. On
the one hand the amateur has the right to
operate his equipment within the conditions
of his licence, and on the other hand the
viewer or listener also has the right to expect
interference-free reception provided that his
equipment is supplied with an adequate
signal from an efficient aerial system.

There is no simple answer to the rejection
of strong out-of-band signals; the main
factors involved embrace the type and siting
of the aerial, the matching of the feeder, the
characteristics, internal wiring of the
receiver (particularly any resonances), and
extension speaker leads. The RSGB has
designed a filter (which has been examined
by BREMA and the Home Office) and thisis a
possible solution to one of these aspects,
although it requires modification to meet
safety requirements if it is fitted internally.
Even so, to include it as standard in receivers
would mean an additional cost of at least £2M
per annum to be paid by the purchasing
public in the UK — and it would still not clear
the interference if it enters the set other than
via the down-lead.

With the increasing number of strong
out-of-band signals to which sets at domestic
sites are now being subjected, UK receiver
manufacturers have, over the last few years,
been incorporating a higher degree of
immunity in their sets. However, it will be
some years before all the older receivers are
replaced and the overall problem will,
therefore, be with us for some time to come.
Unfortunately, the RSGB survey does not
give information on the vintage of the
affected receivers.

D. P. Doo,

Technical Secretary,

The British Radio Equipment Manufacturers’
Association,

London W1.

— =
TRANSIENT
INTERMODULATION
DISTORTION

During the past few months you have printed
several articles by various contributors, as
have other magazines, on the subject of a
new distortion phenomenon which has been
named transient intermodulation distortion
(t.i.m.). The following properties have been
claimed for this form of distortion:

1. It is transient in nature, and totally
undetectable with steady state signals.

2. It may be prevented by ensuring that the
pre-amplifier closed loop bandwidth is less
than the power amplifier open loop band-
width.

3. It is caused by blocking of an amplifier
input stage due to overloading because of
delay in the feedback signal.

Taking the second point first, Professor M.
Otala in making this statement! gives the
impression that t.i.m. is a bandwidth related
phenomenon, whereas in fact t.i.m. is merely
a new name for the distortion caused by slew
rate limiting, and t.i.m. is generated when,
and only when, the input signal slew rate is
sufficient to cause the power amplifier to try
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to exceed its maximum slewing rate.

. To illustrate the error of statement 2
above, it is possible to design a power
amplifier with a slew rate of only | volt per
microsecond at the output, but with an open
loop bandwidth of 100kHz. According to
Prof. Otala, t.i.m. will not be generated if the
input signal bandwidth is less than 100kHz,
but such an amplifier as described will slew at
afrequency of the order of 5kHz at an output
of 60 volts peak to peak, and t.im. will be
generated at all higher frequencies if the
input is maintained constant.

The claim that t.i.m. or slew rate limiting is
undetectable with sine wave signals is not
true, since a rapid increase in distortion may
be very clearly seen with any amplifier using
single pole second stage compensation as its
output slew rate is approached.

T.i.m. is said to be far more likely with
amplifiers using a large feedback factor than
it is with amplifiers using a small feedback
factor. However, since t.i.m. is produced
whenever an amplifier input slew rate is
exceeded (where input slew rate is defined as
the maximum slew rate of the amplifier
divided by its closed loop gain), it will be
produced independently of the amount of
feedback used. The only time when t.i.m. will
be produced in practice with most reasonably
high slew rate amplifiers is when they are
feeding a capacitive load such as a Quad
Electrostatic loudspeaker. The reason is as
follows:

If an amplifier must provide 60 volts peak
to peak at 20kHz into a load consisting of 2pF
in parallel with-8 ohms, it must be capable of
charging the capacitor at a maximum rate of
SR = 2nFV .. = 3.77 V/ps. Unfortunately,
the maximum slew rate of a sine wave occurs
as it goes through zero, i.e. when the resistive
load is drawing no current. Thus the
amplifier must supply sufficient current to
charge 2uF at a rate of 3.8 volts/ps, i.e. it must
supply 7.6 amps at zero output voltage.

Since this requirement is outside the safe,
operating area of the power transistors in
most amplifiers, the protection circuits will
normally operate, causing a delay in the
feedback signal and the generation of t.i.m.

To the best of my knowledge no one has
ever reported that t.im. is worse for Quad
Electrostatic loudspeakers than it is for
moving coil types, despite the fact that the
effect is far more serious with heavy
capacitive loads than it is with any other
loads, and also despite the fact that t.i.m: is
claimed to be clearly audible. It, therefore,
seems apparent to me that people are hearing
what they want to hear rather than what is
really there.

The amplifier design! is claimed to be
completely free from t.i.m. but if loaded by
2uF at its output, it will produce t.i.m. just
like any other amplifier due to high fre-
quency clipping by the protection networks
in the output stage.

In conclusion, I would like to list the
following points:
® T.i.m. is produced when and only when the
input signal to an amplifier exceeds its input
slew rate.
®Amplifiers with very heavy feedback areno
more likely to produce t.i.m. than those with
low values of feedback factor, although the
internal overshoots may have higher ampli-
tudes when slew rate limiting does occur.

@ T.i.m. is far more likely when an amplifier
is feeding an electrostatic loudspeaker than
V\{hen it is feeding a moving coil unit.

M. Rigby,

Neve Electronic Laboratories Ltd,

Royston,

Herfordshire.
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Reference

I “An audio amplifier for ultimate quality
requirements” by Jan Lohstroh and Matti Otala.
IEEE Transactions on Audio and Electrouacoustics,
volume AU-21, No. 6 December 1973.

Professor Otala replies:

Although Mr Rigby’s letter is not addressed
to me, I feel obliged to respond to it as my
name is mentioned a few times.

Mr Rigby starts by stating that ... t.i.m. is
generated when, and only when, the input
signal slew rate is sufficient to cause the
power amplifier to try to exceed its maximum
slewing rate”. This statement is false because
— exceeding the slewing rate corresponds to
100% momentary intermodulation distortion
— in most cases slew rate is not an abrupt
limit, but the amplifier becomes highly
non-linear already far below it, It is an
established experimental fact that in com-
mercial amplifiers t.im. is in many cases

produced already at one tenth of the slew_

ratel.

Mr Rigby continues by postulating an
amplifier having a 1V/ps slew rate and a
100kHz open-loop bandwidth. This is intel-
lectual dishonesty because either his 100kHz
specification is the small-signal bandwidth,
which is irrelevant in this context, or the
amplifier feedback resistor is bypassed with a
capacitor, in which case the amplifier does
not slew at all but has a nice, clean signal rise
without any nonlinearity. Consequently, in
this case t.i.m. is not produced with any input
signal.

Mr Rigby goes on to state that t.im. is
detectable with the sine wave signals. It is
unclear what he means by ‘sine wave
signals”. However, it is a rigidly established
experimental fact that the standardized total
harmonic distortion measurement method
and the SMPTE intermodulation measure-
ment method do not reveal t.i.m." 2. There
are two reasons for this:

— the SMPTE-i.m. and the low-frequency
t.h.d. input signals do not drive amplifiers
near the onset of t.i.m., not to mention slew
rate.

— if the t.h.d. measurement is attempted at a
higher frequency, the harmonics will lie
outside the passband of the amplifier and will
suffer considerable attentuation.!

After this Mr Rigby claims that t.im. is
independent of the feedback. The trivial error
in this claim is the assumption that the slew
rate would be a constant for a given
amplifier. Let us take an operational ampli-
fier as an example. If the feedback is
‘increased, the stability considerations
require that the frequency compensation
must be changed. Increasing the compensa-
tion capacitor proportionally to the feedback
decreases the open-loop upper cut-off
frequency. The slew rate o the amplifier will
then be inversely proportional to the
feedback factor, i.e. the higher the feedback,
the smaller the slew rate. This is a simple
basic relationship which leads on to the fact
that tim. if it is generated, is directly
proportional to the feedback factor, as has
been shown both theoretically® and
experimentallys.

There are a number of other claims that
may require a short comment.
— T.i.m. may be prevented by ensuring that
the pre-amplifier bandwidth is smaller than
the power amplifier open-loop bandwidth34.
However, this is not the only possible way
and reactive feedback with pole cancelling is
probably one of the best alternatives®.
— Mr Rigby's claim that a certain amplifier’
produces t.i.m. due to high-frequency clip-
ping in the output stage protection networks

is inconceivable, because that amplifier does
not incorporate any protection networks.

— measurements showing that certain
amplifiers produce gross t.i.m. when used
with capacitive loads were reported by Scott
Kent at the Boston Audio Society Distortion
Symposium, Boston, Mass., 1976.

In brief, it has been shown that Mr Rigby’s
first two conclusions are false, and that his
third conclusion is correct, although on other
grounds than those he discusses.

Matti Otalg,

Electronics Laboratory,

Technical Research Centre of Finland,
Ouli, Finland.
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NEW CONCEPT FOR
AMPLIFIER
SPECIFICATIONS

There has been much correspondence
recently about load specifications of audio
amplifiers. I would like to suggest that it is
possible to look at this problem from a wider
point of view which might give more insight
into the ways of specifying performance.

I do not think it is too outrageous to
suggest that the specifications of a piece of
audio equipment should define the way in
which it performs audibly, since it is surely
the character of the sound reproduced which
is of greatest interest.

I think it would be helpful to extend our
understanding of audio amplifiers by intro-
ducing a concept which I suggest should be
called “loss of information” (l.o.i.). This
concept will allow us to differentiate between
the various mechanisms that degrade the
audio signal. For example, harmonic and
intermodulation distortion do not result in
loss of information, while slew-rate limiting,
clipping and protection activation do result
in lLo.i.

Let us consider why this idea has not come
to light before. When valves were in common
use the parameters on which effort was
expended were those of harmonic distortion
and bandwidth. However, valve hi-fi ampli-
fiers were usually designed so that slew-rate

limiting and t.i.d. did not occur. This was due,
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inpart to the limited bandwidth and in part to
the high frequency characteristics of valves;
also protection was not required, so it is
unlikely that a well-designed valve amplifier
has any l.o.i. mechanisms. When transistor
amplifiers first appeared, commercial pres-
sures, not unnaturally, led designers to seek
lower t.h.ds and wider bandwidths, appar-
ently without any appreciation of the
possible side effects. I would like to suggest
that in fact it is the loss of information
mechanisms that account for most of the
variations in sound quality between one
audio amplifier and another, and more
particularly between a valve amplifier and a
transistor amplifier.

It should be noted that crossover distortion
is made up of high order odd harmonics
which in themselves are not audible even at
quite high levels. Crossover non-linearities,
however, generally result in l.o.i. and it is this
that makes the crossover distortion audibly
objectionable.

A further aspect of l.o.i. occurs when the
amplifier suffers from any form of latch-up —
a short initial loss of information will be
followed by a prolonged loss while the
amplifier recovers. This will make the sound
quality even less acceptable. To improve the
quality of the sound it is necessary not only
to try to eliminate the causes of l.o.i. but also
to ensure that where l.o.i. does occur (e.g.
clipping) it is limited to the shortest possible
time,

It can be seen that the question of load
specification is more complex than it would
appear at first sight. If the amplifier's
protection is activated by any combination of
musical signal and loudspeaker load. there
will be a loss of information and a consequent
deterioration in the sound quality. To avoid
this source of deterioration implies that the
amplifier’s dynamic output impedance
should remain substantially constant. This is
somewhat at variance with Mr Peter
Walker’s proposals as stated in his letter in
the December, 1975 issue of Wireless World.
J. Vereker,

Naim Audio Ltd,
Salisbury,
Wilts.

METAL DETECTORS AND
ARCHAEOLOGY

I am writing as a consequence of the article
published in your April issue “Sensitive metal
detector” by D. E. O'N. Waddington. I beg to
call into question the propriety and wisdom
of printing such an article, for although you
warn your readers about not using such a
detector on known archaeological sites, you
must realize that such a warning is useless
for anyone who is determined to use a metal
detector for pérsonal gain, with no regard for
other considerations.

You might have just as easily printed
details for the construction of a shotgun, and
then reminded your readers not to point it at
anyone.

In the past treasure hunters have main-
tained that their equipment was not sensitive
enough to detect coins etc more than a few
inches below the surface, and so could not
destroy archaeological stratigraphy; if the
claims which are made in your advertise-
ments are true, you have presented this
group with the opportunity to probe to the
very earliest levels, to destroy valuable
information, which is the heritage of every-
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body, in their selfish desire for “booty”. It is
not only the scheduled archaeological sites
which are endangered — and the Council for
British Archaeology has collected a good deal
of damning evidence for the activities of
treasure hunters on such sites — it is also
those as yet “undiscovered” which could be
irreparably damaged.

It is now too late to remedy the harm
which your article has quite probably done in
contributing to the treasure hunters’
armoury, but I appeal to you to consider most
seriously the possible consequences that the
future publication of a similar feature might
have.

Robin N. Sharp,
Dagenham,
Essex.

RHYTHM UNITS

I was surprised to find Wireless World
trailing behind the current technical scene
by publishing an article on constructing a
rhythm unit (March, April issues) which has
appeared in virtually the same form in at
least two other competitive magazines. The
article also falls short of the originality we
have come to expect from Wireless World.

There is a need for an article on a good
rhythm unit for home constructors as,
although the SGS M252 and 253 i.c.s offer a
simple solution, the stock rhythms pro-
grammed in the r.o.m. of these units can
only be described as passable musically, and
not as good as most commercially available
rhythm units.

A far better solution for the home
constructor would be a more flexible circuit
based on many of the currently available
ring counters with a diode matrix memory
which the constructor can modify at will to
provide some individuality to his unit. Also a
common weakness of almost all rhythm
units available is poor foxtrot or ballad
rhythms due to poor simulation of long
brush sounds.

Most commercial units get round the
problems by simply omitting the long brush
or brush sounds entirely. A relatively simple
way of overcoming the problem for the
home constructor is available by using a
noise shaping circuit using one of the
currently available voltage controlled
amplifier i.c.s fed from a suitable waveform
generator such as those used in many
synthesizers.

Perhaps this letter will spark off some
discussion in your columns as to the
advantages of 2-bar versus 4-bar repetitive
patterns. Also perhaps someone has devised
a simple means of electronic switching of
rhythms which would simplify the relatively
expensive multi way switches needed in the
more flexible units.

I have tried diode switching but the
number of isolating capacitors with their
associated resistors was too bulky.

J. R. Barber,
Bexleyheath,
Kent.

PRIVATE MOBILE RADIO
CONSULTATION

Wireless World is to be congratulated on its
coverage of WARC and the possible Home
Office approach, and no doubt the interest
generated in these pages has contributed to

in large measure to the wider consultation
now entered into. The Mobile Radio Users’
Association pressed for wider consultation
when the first Warden report was produced
(long before Wireless World became
involved in the subject) and we were
naturally pleased to see the same flag being
flown in these pages.

It was surprising, therefore, to read in the
April editorial that *... discreet trusties
referred to in December . . . made, at first, no
effort to press for a programme that might
dilute their own bargaining strength.” Your
January article “Who is warden over the
Wardens?” referred to myself as joint
secretary of the Home Office Mobile Radio
Committee representing p.m.r. users through
the Mobile Radio Users’ Association. May 1
please take some of your space to explain to
readers how the MRUA contributed to
considerable widening of consultation, and
thus enlighten those of your readers with the
unlikely image of myself or MRUA Chairman
J. W. Tayler (also representing users at the
MRC) as “discreet trusties’! ,

Following the submission of the Warden
report to the Mobile Radio Committee in
1975, when intense and vigorous discussion
took place, it was recognised, as Mr Carlton
of the EEA mentioned in his letter in your
April issue, as the first study of private
mobile radio in depth, and likely to be of
considerable importance in shaping policy.
The MRUA felt, however, that the Home
Office approach at WARC ought to be
influenced by wider investigation and
therefore decided to carry out an indepen-
dent user survey of private mobile radio.
Accordingly in December 1975 every private
mobile radio user in the United Kingdom was
sent a survey questionnaire together with a
covering letter outlining the main conclu-
sions of the Warden report. The results of the
survey were published in the MRUA maga-
zine Talk Through and appeared as an MRC
paper, via which we hope the conclusions
drawn may contribute to UK policy at
WARC. I would submit that the circularisa-
tion, not only of all our members, but of all
p.m.r. users hardly indicates a lack of effort
on the part of the MRUA to widen discussion.
Alan Ford,

Secretary, The Mobile Radio Users’
Association,
London SW1.

ADVANCED
PREAMPLIFIER DESIGN

From his comments on my letter in the
March issue on his preamplifier, I am afraid
Mr Self did not understand the point of my
letter.

The point was that, with the circuits I had
tested, the circuit with part passive
equalisation did sound better — though it
needed music as complex as the opening of
Mabhler’s 8th symphony to show initially that
the sound was indeed better rather than just
different.

To answer some of the points in Mr Self's
reply. An amplifier with a low slew rate can
be represented by an amplifier with infinite
slew rate followed by a suitable RC filter. If
this is capable of distortion, then alternative
circuits with reactive components elsewhere
within the feedback loop are likely to give
distortion. Remember that the rules of
negative feedback do not necessarily apply if
the feedback is not exactly 180°.
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I cannot agree with Mr Self that both
amplitude/frequency and phase/frequency
responses are identical for similar passive
and active equalisation circuits. To a first
approximation they may be equal, but the ear
is capable of detecting very small differences.
Such differences would appear to be attri-
buted to second order effects such as:

(a) A finite closed and open loop gain of the-
circuit. The gain of a feedback circuit is not

(R +R,
o= (25 |

1
1+G/A

where A is the open loop gain of the circuit
and R, R, are feedback dividing resistors.
(b) The feedback input has a finite impe-
dance. When the feedback is fed to the
emitter of the first transistor this impedance
is negative.
(c) The open loop bandwidth of the stage.
Attempts at mathematical analysis would
appear to reveal second-order differences
attributed to these three factors, but even
deciding what form the analysis will take is
complicated, let alone doing the calculations.
Obviously the overload margin on passive
preamplifiers is much less than feedback
equalisation circuits and waveform clipping
has been heard on certain records with a high
treble content. But it still sounds better and
clipping can be avoided by a small increase in
feedback. If Mr Self would like to offer his
preamp to a qualified hi-fi reviewer for
comparison against one of my passive
preamplifiers, it would be interesting to see
which sounds better when used with equip-
ment of suitable (the highest) quality.
Graham Nalty,
Borrowash,
Derby.

CURRENT DUMPING
AMPLIFIER

I was very interested to read the letter in
your April issue by Divan and Ghate
commenting on the “current dumping”
amplifier described in your December 1975
issue. At first it seems incredible that one can
entirely cancel out the distortions produced
by a pair of output transistors, but having
worked through the mathematics of it, I am
now convinced. Indeed it will work even if
the transfer function of the output pair is
complex as well as non-linear, provided of
course that the system is stable and the
amplifier “A” is perfect and can produce
adequate drive to compensate for the
imperfections in the output pair.

The best explanation of “current dumping”
is that feedback from the output pair to the
amplifier is applied in the normal way, but
can never completely cancel the distortion,
so the error signal generated in the amplifier
is fed forward and applied to the load, exactly
cancelling any small remaining errors. |

[ would like to bring to your attention two
errors in the equations:

(2 2,|12,||Z;,shouldread Z,| | Z,| | Z,, | | Z,
“4) Z,|1Z,112,112Z, should read
2,112,124 12,

D. T. Ovens,

Havant,

Hants.
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New trends at NAB

Equipment seen at the Washington convention of the US
National Association of Broadcasters

by Pat Hawker, /Independent Broadcasting Authority

The convention/exhibition of the Na-
tional Association of Broadcasters
returned this year to Washington DC
where it spread over three large hotels,
some 90,000 sq ft of exhibition space
taken up by some 215 firms, and
involved (including exhibitors) some
13,000 people. Such a concentration of
broadcast equipment — covering every
aspect of television and sound radio —
not only sends the mind reeling (and the
feet tingling) but makes it difficult to
pin-point significant trends.

However, 1977 is the year in which
light-weight electronic news gathering
equipment with %-in U-matic tape takes
its place in the ordered scheme of
things; it has in two brief years won a
substantial victory over film and is now
pressing outwards into the world of

Electronic still store graphic retrieval
system, developed jointly by Ampex
and CBS, is claimed to be the first
commercial broadcasting product to
use digital recording techniques for
video images.

documentaries and beginning to knock
even on the doors of prime-time enter-
tainment. This is being helped by the
remarkable progress of lin helical-scan
video tape recorders with Ampex, Sony,
Fernseh (and its US licensees including
IVC who were showing their own
redesigned version of the Fernseh
machine) and the latest major digital
system to appear: the Thomson-
CSF/CBS ‘“digital noise reducer,” a
remarkable piece of digital wizardry
that uses adaptive recursive filtering in
conjunction with a movement detector
to improve the signal-to-noise ratio of
525-line pictures by 9 to 12 dB (and
occasionally 15dB). This compact stand-
alone box can clear up pictures for
such purposes as electronic journalism
at low light levels, multi-generation
video tapes and U-matic cassettes,
telecine film grain reduction and noise
problems on microwave and satellite
links. One of the major US networks is
not expecting to buy any more 2in
“quad” video-tape recorders! Ampex
this year demonstrated their $200,000
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electronic still store based on storing
graphics and slides in digital form.

Together with the mushrooming
digital timebase correctors, field and
frame synchronisers, digital video
effects including picture compression,
tracking chroma key, and such special
effects as “hall-of-mirrors,” picture
splits and the like, the use of digital
techniques has come a very long way in
the few years since the IBA developed
the DICE standards converter and
Consolidated Video Systems introduced
the first commercial digital timebase
corrector.

For cameras the latest trend is the
modular compact systems with 3in
pick-up tubes that can be put together
in various configurations for electronic
news gathering, EFP or studio use. The
new Philips “Video 80" is one example;
another was the camera marketed in
the United States as the CEI-300 but
which is made in the UK and will be
launched here shortly under the EMI
banner. This camera is an example of
the increasing use of “Saticon” pick-up
tubes which are now being made by
RCA as well as Hitachi and which seem
set seriously to challenge the lead-oxide
tubes, with claimed higher-resolution
and absence of “ageing problems.” For
the larger studio cameras however, the
lead-oxide vidicon is still the standard
pick-up tube and EEV were showing
their new range of highlight overload

.protection Leddicons with tetrode elec-

tronic gun.

A visit to the new headquarters of the
Mutual Broadcasting System in Arling-
ton, Virginia showed how rapidly the
use of domestic satellite systems for
audio distribution is catching on, parti-
cularly since the FCC authorised the
use of satellite terminals with 6 and 10 ft
dishes. The satellite audio circuits offer
8 or 15 kHz channels including stereo

‘pairs instead of the more usual 5kHz at

up to about 65dB signal-to-noise ratio.
Collins is providing the Public Broad-
casting System with some 150 earth
terminals for television distribution
with 10m dishes. At NAB, RCA were
promoting their “Satcom” satellites;
‘Western Union their “Westar”; and the.
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Portable two-way radio made by

RCA can be worn on the belt to enable
electronic news gathering teams to
communicate with news editor at base.

rate cards indicate that for long haul
circuits the satellite systems look set to
take over much of the business.

The erstwhile “electronic character
generators” are more and more emerg-

ing as true graphic production tools and .

a new production craft of “video
typography” is developing — not with-
out some industrial problems as to
whom should control them, production
people or technicians. ABC described a
new system for providing portable
titling for sports and other outsid
broadcasts. ;

For automation generally the micro-
processor is rapidly taking over from
the mini-computer with, in particular,
the Grass Valley Group launching a
modular automation system based on

standalone microprocessors that can.

be brought together to form distributed
network systems.

Sound signal processing

One of the most significant differ-
ences between American and British
practices in sound broadcasting is the
amount of signal processing now being
applied to American transmissions.
Many different techniques for increas-
ing modulation levels and adding
“brightness” to audio are being intro-
duced, in an effort to win audience, with
few engineers still clinging to the belief
that a transmitter should be a linear
device! The philosophy seems to be: “I
want to sound louder than the guy
across the street.” .

The next step would seem to be the
introduction of a.m. stereo on the
medium-wave band, with an FCC ruling
on this expected by early next year. This
will follow field trials of the Motorola.
Belar and Magnavox systems by the
National AM Stereo Committee and the
independent submission to FCC by

Leonard Kahn whose independent
sideband system has been used in
Mexico and in the USA. A lively panel
discussion showed that strong feelings
exist between Kahn and the Com-
mittee’s chairman, Harold Kassens, and
one suspects that the FCC will find it no
easy matter to come up with either a
clear cut or compromise decision.

A novel idea introduced by RCA in
their u.h.f. exciter is the use of a surface
acoustic wave filter for vestigial side-
band shaping. Several firms are offering
circularly-polarised aerials for tele-
vision transmission and it is expected
that the FCC will shortly authorise
circular polarisation for all television
channels by those who wish to use it.
All-solid-state m.f. radio transmitters
included a 5kW unit by RCA.

Increasing use (although relatively
modest by European standards) is being
made of low-power u.h.f, v.h.f. and also
f.m. transposers: some 2300 v.h.f, 1100
uwhf and 250 fm. are currently in
operation, many owned not by the
broadcasters but by local groups and
associations. Some are now powered
entirely by solar cells. For v.h.f. tran-
sposers providing lwatt output, total
power consumption is only 3.5 watts d.c.
from 28-volt batteries which can be kept
charged by solar cells even in Alaska. At
present some ‘‘ministations” there
receive programmes on tape and play
them out with a “24-hour delay” but
increasingly these are expected to
change to satellite feeds.

For electronic news gathering and
other outside broadcasts a wide range
of compact microwave links are avail-
able and the emphasis this year is on
“frequency agile” equipment offering
up to about 20 channels to allow teams
to avoid mutual interference. Mi-
crowave Associates and Nurad also
have new broadband rotatable
quad-polarised aerial systems for 2, 7
and 13 GHz, remotely controlled. In
general higher-gain is being sought for
links. Motorola have introduced an
optical video link (sub-laser) for use
over distances of 1,000-2,000ft. In the
USA, it requires no FCC authorisation
and at less than $5,000 is considerably
cheaper than microwaves. Several firms
offer Impatt power amplifiers for
increasing output power of link equip-
ment.

Microtime have a new remote synch-
roniser for outside broadcasts which
avoids the use of precision frequency
standards, digital frame synchroniser or
any return link other than the broadcast
signal itself. The technique is to “lock”
to a demodulated broadcast signal with
a small “window” digital timebase
correction at the studio centre and
variable distance compensation up to
about 50 miles.

. Although electronics has made signi-
ficant impact on the requirement for
news film, Eastman Ektachrome have a
new video news film that has a tungsten
exposure index of 400.
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The FCC’s approval of ‘“‘automatic
transmission systems” has meant that
most transmitters are being offered as
suitable for unattended operation.
There are also many digital telemetry
systems on offer, although the more
elaborate automatic measuring equip-
ments still stem largely from Europe
(Marconi  Instruments, Rohde &
Schwartz, Philips) but Charles Rhodes
of Tektronix described the “ANSWER
II” digital system — which is roughly
comparable to the IBA’s “DAME”
development -— though this has not yet
reached the'demonstration stage.

Rank Cintel showed their successful
Mark 3 Telecine; Rank Optics intro-
duced to North America their Varotal
“multi-role lens;” Marconi were selling
Mark VII cameras off their stand; Pye
had their new 17.5kW v.h.f. tv trans-
mitter on the Philips stand; and Quantel
showed that the influence of British
work in the digital field continues to
make an impact.

CBS have developed a new layout for
colour-bar displays which allows colour
monitors to be adjusted by eye as
accurately as a normal pattern with
precision photometer.

The increasing use of individual items
of digital video equipment, roughly
equally balanced between sampling at
three and tour times sub-carrier tre-
quency, underlines the urgent
requirements in all countries for agree-
ment on digital standards.

American broadcasting

The opportunity to view and listen to
television and radio broadcasts in
Washington DC also showed the
strength as well as the

- often-emphasised weakness of the

‘music

American system. The extremely wide
choice, the availability of the pick of
British programmes and the solid edu- -
cational material on the Public Broad-
casting System, the extremely good
international, national and regional
news coverage by the networks and
independents and by the ‘“all-news”
radio stations, the varied selection of
“formats” due to absence of
duplication on a.m. and f.m. — all these
go a long way to offset the high
advertising content, the stereotypes of
“prime time” and the inanities of many
day-time programmes. The Americans
are indeed their own harshest critics.
With a financially good year behind
them (“We’re getting kicked all the way
to the bank”) the engineers openly say
“The programmes are not getting
better, only clearer.” But this judge-
ment should not deter the visitor from
saying that some programmes are in
fact not only clearer but better, more
varied, and highly professional.

Grateful acknowledgement is made
to Mr Howard Steele, Director of
Engineering, IBA, for permission to
publish. The views expressed, however,
are solely those of the writer.
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Clock driven circuits

by B. Holdsworth* and D. Zissost

* Chelsea College, University of London t Dept of Computing Science, University of Calgary, Canada

A four-step algorithm for the design
of clock-driven (synchronous)
sequential circuits is described. Rea-
listic circuit constraints are automati-
cally taken into account by the design
process.

The main features to be considered in
the design of clock-driven circuits are
reliably correct functioning, observa-
tion of gate fan-in and fan-out
restrictions and ease of maintenance. It
is desirable that maintenance engineers
should understand the circuit even
though it has undergone simplification
— a process which can obscure its
function. In general the circuits
obtained do not use a minimum
number of gates, but the design effort is
minimal. The design steps are easy to
apply and do not require any specialist
knowledge.

Functionally the essential character-
istic of synchronous sequential circuits
is that their operation is synchronised
with- clock pulses between which no
changes of state can occur.

Clocked flip-flops

. Clock driven circuits depend on the use
of clocked flip-flops, the principal types
of which are described in this section. A
clocked flip-flop is a bistable element in
which the change of the output signal Q
is coincident with either the leading or
trailing edge of a pulse signal, com-
monly referred to as the clock pulse.
There are four basic types of flip-flop.
Toggle or T flip-flop (TFF); SR flip-flop
(SRFF); JK flip-flop (JKFF); D flip-flop
(DFF).
Toggle flip-flop. The flip-flop is repre-
sented symbolically by the diagram in
Fig. 1(a). It has no data input terminals
and physically its output “toggles” or
changes state with every clock pulse.
The logical behaviour of this flip-flop is
described by the truth table shown in
Fig. 1(b). If the T flip-flop is a modified
master/slave JK flip-flop it will turn-on
when Q=0 and C is changing from | to
0, that is on the trailing edge of the
C-pulse. Similarly it will turn-off when
Q=1and C is changing from 1 to 0. The
terminal behaviour of this flip-flop' is
described by the state diagram shown in
Fig. 1(c).
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Fig. 1. Symbol (a), truth table (b) and
state diagram for a toggle or T-type

flip-flop.

‘SR flip-flop. The sequential equation,

Q=S+RQ, for the SR flip-flop, shown
symbolically in Fig. 2(a), was developed
in Part 3 of this series. An implementa-
tion of an unclocked SR flip-flop, using
NAND gates, is shown in Fig. 2(¢), and

‘this is frequently drawn in the form

shown in Fig. 2(d). A condensed form of
the truth table for this flip-flop, called
the steering table, is shown in Fig. 2(b)
where the entry ¢ in the S and R
columns means that the input can be
either O or 1.

By means of the simple modification
shown in Fig. 2(e) the SR flip-flop can be
clocked. An examination of this dia-
gram shows that if C =0 the outputs of
g, and g, will always be logical 1
irrespective of the present values of S
and R, or of any changes in these two

inputs. The flip-flop can only change its

output during a clock pulse transition
and, assuming zero gate delay, the
output Q will change state on the
leading edge of a clock pulse, when C is
changing from 0 to 1.

Examination of the steering table or
the circuit shows that a clocked SR
flip-flop is turned on when S=1, R=0,
and C changes from 0to 1. Conversely it
is turned off when S=0,R=1, and C is
changing from 0 to 1. Herce the
terminal behaviour of the flip-flop can
be described with the aid of the state
diagram shown in Fig. 2(g).

Besides the S, R and C inputs, a
clocked SR flip-flop may have one or
two additional controls which allow it
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Turn-on

Il

to assume one of its two states irres-
pective of whether C=0 or C=1. These
controls are frequently called Clear and
Preset. Most commercially-available
flip-flops are provided with a clear
control, whereas the preset control is
not nearly as common. The operation of
these controls is described by the table
shown in Fig. 2(h) and it should be
observed that in the circuit of Fig. 2(f)
these signals are active when low.

* With both controls at logical 1 the
flip-flop is enabled and operates in the
normal way. If R=0 and P=1 the
output Q of g, in Fig. 2(f) becomes
‘Q=1. Hence Q=0, and the flip-flop is
unconditionally reset. If R=1 and P=0
the output Q of g; becomes Q=1, and
the flip-flop is now preset. The inclusion
of these controls leads to a modified
_state diagram as shown in Fig. 2(i).

The reader should note that if a preset
facility is required when the P terminal
is not provided it is possible to inter-
change the Q and Q terminals and the
input terminals. The clear terminal can
then be used as a preset control.

Turn-off

JK flip-flop. The symbolic representa-
tion of the JK flip-flop is shown in Fig.
3(a) and the truth table describing its
logical operation in Fig. 3(b). The
operation of this flip-flop differs in one
respect from that of the SR flip-flop in
that it is allowable for J and K to be
simultaneously equal to 1. If J=K=1
the flip-flop “toggles”, that is, in row 7
the flip-flop changes state from 0 to 1,
whilst in row 8 the converse action.
takesplace. Inrows 4 and 5 normal reset
and set operations take place as
described for the SR flip-ilop in the last.
article.

An examination of the truth table
shows that the flip-flop is turned oh in
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Fig. 2. (a) Symbol for the SR flip-flop, whose steering table is at (b), where ® indicates either O or 1. The SR can be realized,
in unclocked form, by NAND gates, as in (c) shown rearranged in a more familiar form at (d). A clocked type of SR is seen at
(e) and, with preset and clear, at (f). State diagram for the clocked SR is at (g) and the truth table for P and C can be seen at
(h). At (i) is the state diagram for a clocked SR with P and C controls.
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— — 3/ 0|1 o|o O |00 ¢
) g 4|@ [ ITe0 ) Sl1olel|®
—_— —> 5 Q . 1 ; 43 o
5( 1
(a) 2 Q (e)
8|1 7| Q=0 Q=1
1
(d)
J
—
——
Q Fig. 3. The JK flip-flop is shown
< 4 symbolically at (a), with its truth table
= at (b). That a JK is simply an SR with
Q . two NAND:s at the inputs is shown by
(c). State diagram for a clocked JK is

shown at (d) and the steering table at
} (e). Clocked JK realised in NAND form
is at (f), in which the single-input gates
are redundant and can be replaced by a
wire.
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rows 5 and 7, whilst it is turned off in
rows 4 and 8.

The turn-on set of Q: S=JKQ+JKQ

=JQ

The turn-off set of Q:R =TKQ +JKQ

=KQ
These two equations indicate that a JK
flip-flop is in practice an SR flip-flop
preceded by two AND gates which
implement the functions JQ and KQ
respectively, as shown in Fig. 3(c).

The state diagram describing the
terminal behaviour of the flip-flop is
shown in Fig. 3(d). If the flip-flop is in
the state Q=0 with J=1 and C changes
from 0 to 1, it makes a transition to the
state Q= 1. Similarly if in the state Q=1
with K=1 and C changes from 0 to 1, it
makes a transition to Q=0.

A steering table for the JK flip-flop is
shown in Fig. 3(e). Comparing the
steering tables of the SR and JK
flip-flops shown in Figs. 2(b) and 3(e)
respectively, it will be observed that the
JK flip-flop has more ¢ or optional input
conditions and consequently this type
of flip-flop leads to simpler logic when
used in the design of clock-driven
circuits.

A JK flip-flop can be implemented by
connecting the output of the two AND
gates in Fig. 3(¢) to the S and R inputs of
the SR flip-flop of Fig. 2(f). Simultan-
eously the Q and Q outputs of this
flip-flop and its clock connections are
fed to the inputs of the two AND gates,
in conjunction with the J and K lines, as
shown in Fig. 3(f). Notice that the AND
gates are formed from two pairs of
NAND gates in cascade, namely g5 and
g7 and gg and g, Clearly gates g, and g,
and gates g, and g, provide a double
inversion. These four gates are there-
fore redundant and can be omitted from
the implementation.

The race-around condition. Unfortun-
ately, satisfactory flip-flop operation is
not possible with the ecircuit shown in

Fig. 3(f), for the following reason. If the

jfe— t . —>

—

1

|
|
|
|
Q}—’At
o |

et
Fig. 4. Illustration of a “race-around”,

where the output oscillates during the
duration of the trigger pulse, t

outputs of the flip-flop, Q and y, in Fig.
3(f), change before the termination of
the clock pulse the input conditions at
gates g- and gq will also change. For
example if J=K =1 and Q=0, when the
clock pulse is first applied Q changes to
a 1. This change takes place at t= A\t
after the start of the clock pulse, as
shown in Fig. 4, where At is equal to the
propagation delay through two NAND
gates. Att=1At, J=K=1,Q=1landC=1,
consequently there will now be a
further change in the output to Q=0 at
t =2At. The conclusion is that the output
of Q oscillates between 0 and 1 for the
duration of the clock pulse. Further, at
the end of the clock pulse the value of Q
is indeterminate.

This phenomenon is called the
“race-around’” condition. It can be
avoided if t.<At<T. Unfortunately,
with modern integrated circuits
t.>>=At and the inequality is not
satisfied. This has led to the develop-
ment of the master/slave ‘or double-
rank flip-flop.

Master/slave flip-flop. This consists of
two flip-flops in cascade. The leading
one, called the master, is connected as a
JK flip-flop, whilst the second one, the
slave, is connected as an SR flip-flop.
Clock pulses are used to enable the

wn
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master whilst inverted clock pulses are
used to enable the slave.

A NAND implementation of a mas-
ter/slave flip-flop is shown in Fig. 5.
Examination of this diagram shows that
the master flip-flop changes its state on
the leading edge of a clock pulse. For
example if J=1, Q=0 and C is chang-
ing from 0 to 1, then the output state of
the flip-flop changes to Q= 1. Since Q,,
is also the set input of the slave flip-flop,
S=1

The slave flip-flop is enabled when C
is changing from 0 to 1, that is on the
trailing edge of the clock pulse. If Q,=0,
S=1 and C is changing from 0 to 1 the
output state of the slave changes to
Q.=1. The change which occurred at
the output of the master on the leading
edge of the clock pulse is transferred to
the output of the slave on the trailing
edge of the same clock pulse.

The reader will observe that the slave
output cannot change state until after
the termination of the clock pulse and
consequently the race-around condition
can never occur with this type of
flip-flop.

D flip-flop. The symbolic representation
of a D flip-flop is shown in Fig. 6(a) and
its logical operation is described by the
truth table in Fig. 6(b).
From the truth

Q1+51= (DG.;. DQ)"

or: Q=D
The interpretation ot this equation is
that the output Q assumes the logical
value of the input at the time of the
clock pulse.

table:

In Fig. 6(c) the terminal behaviour of
the flip-flop is described with the aid of a
state diagram. Assuming that the
flip-flop is of the master/slave type, and
ifQ=0,D=1and C changes from 1 to 0,
it makes a transition to Q= 1. Similarly
if the state is Q=1, D=0 and C changes
from 1 to 0, it makes a transition to

Q=0.

Fig. 5. NAND embodiment of a
master/slave flip-flop.

Qs

W©s
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JK versatility. A JK flip-flop can be
easily converted to a T type by con-
necting the J and K lines to logical 1, as
shown in Fig. 7(a). The flip-flop then
toggles on the receipt of every clock
pulse.

To convert a JK flip-flop to a D type
the J line, besides being connected to
the J input, is also connected to the K
input through an inverter, as seen in
Fig. 7(b). Referring to the truth table for
the JK flip-flop shown in Fig. 3(b), the
only entries valid for the configuration
of Fig. 7(b) are those in rows 3,4, 5 and 6.
If the column headed J is identified as D
and the column headed K is omitted,
then the entries in these rows are
identical to the entries in the truth table
for the D flip-flop shown in Fig. 6(b).

Design steps
The sequence of four design steps for
clock-driven circuits is as follows:

(1) 170 characteristics. In this step a
block diagram is drawn to show the
available input signals and the required
output signals.

(2) Internal characteristics. In the
second step the designer specifies the
internal performance of the circuit with
the aid of a state diagram. The inexper-
ienced designer should be primarily
concerned that the specification of the
internal circuit operation is complete
and free of ambiguities.

(3) State reduction. This step is optional
and can be omitted. Its main purpose is
to provide the designer with the means
for reducing the number of internal
states used in step 2, if such a reduction
is possible. To avoid redundant states
this step would be used to reduce the
number of states to some power of 2.
For example, whereas it would be used
to reduce five states to four, it would not
be used to reduce four states to three.

(4) Primitive circuits. In contrast to the
situation with event-driven circuits, the
design of clocked circuits does not
require that only one secondary signal
may change during a transition
between two states. This is based on the
assumption that all changes of secon-
dary signals take place on the trailing
(or leading) edge of the clock pulse that
initiates them, and of course before the
next clock pulse.

Having allocated the secondary sig-
nals, the turn-on and turn-off condi-
tions are written down for each of these
signals. For example, in the state
diagram of Fig. 8, _
Turn-onsetof A: S, = §,X + (S,X)
Turn-off set of A: R, = S,X + (S,X)
Turn-onset of B: Sp = S;X + S,X
Turn-off set of B: Ry = $,X + S,;X

Examination of these equations
shows that the turn-on conditions of
secondary signal B, Sy, is the disjunc-
tion (ORing) of the total states which
are necessary for the next clock pulse to

35
c
D | Qt |Qtbt _
: oIL
D Q o |0 0
b (6] 1 0] /‘\ b
_ T 19 ]! Q=0 Q=1
Q U I >
—>
o1

(a) (b)

Fig. 6. D type flip-flop symbol (a), truth
table (b) and state diagram (c).

C
A
J=1 Q
_ (a)
K=1 Q
—_ —
<
J=D
Q
—p
_ (b)
’ Q
>
k=D

Fig. 7. lllustration of the JK used asa T
type flip-flop (a) and as a D type (b)

<J 1

So > Sq
AB (o]}
00
;l | A 1 ] ; I |
1 10
Sy < So

1

Fig. 8. State diagram for a clock-driven
circuit.

‘cause B to change value from 0 to 1.

Similarly the turn-off condition of
secondary signal B, Ry, is the disjunc-
tion of the total states which are
necessary to cause B to change value -
from 1 to 0.

The expressions for the turn-on and
turn-off conditions of the flip-flops can
be reduced using as optional products
those terms which define “don’t care”
circuit conditions or alternatively pro-
ducts which define total states involved
in transitions in which the signal
concerned does not change its value,
For example when moving from S, to S,
in Fig. 8, signal A retains its value of 1
and its turn-on conditions can be
allowed to arise during this transition.
Hence the turn-on equation for A
consists of the disjunction of a genuine

www.americanradiohistorv.com

turn-on condition $;X and an optional
product (S,X). Similarly the turn-off
condition for A consists of the disjunc-
tion of a genuine turn-off condition $,X
and an optional product (S;X).

The turn-on and turn-off conditions
derived by the foregoing process define
directly the set and reset signals
respectively for a pair of SR flip-flops.
However the most readily available and
versatile flip-flop is the JK type. As this
is used extensively it is worthwhile
recalling the relationships derived
earlier in this article between S and J,
and R and K respectively. They are:

Sq = JQand Ry, = KQ
Clearly the expressions for J and K can
be obtained from the expressions for S
and R by dropping Q and Q respectively.
This is a’ very useful result and the
reader is advised to make a note of it.

The design procedure described
above will be illustrated in the next
article with the aid of a series of exam-
oles.
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Circuit
Ideas

Simple phase-locked loop
The conventional two-transistor multi-
vibrator can be converted into a simple
-audio frequency phase-locked loop by
the addition of a few components.
Transistor Tr; and the diode are
connected as a logic gate, and con-
duct during alternate half-cycles of
the input and v.c.o. waveforms respec-
tively. The output of this phase-detec-
tor, when filtered, is most negative
when the waveforms are in phase, and
most positive when they are in
antiphase. Because the diode conducts
only when Tr, is saturated, the action of
the multivibrator remains unaffected.
Once phase-lock has been established
the v.c.o. settles to an equilibrium
phase, lagging the phase of the input by
an angle which depends on the
difference between the frequency of the
input and the free-running frequency of
the v.c.o.

With the component values shown,
phase-lock is maintained from 100Hz to
around 3kHz. Within this range the
output changes linearly at about
14mV/Hz. The response to a sinusoidal
frequency-modulation is 3dB down at
about 50Hz.

J. B. Cole,
Chester.

PHASE DETECTOR

Audio selector switch

This circuit uses one six-pole six-way
rotary switch connected between the
preamplifier and tone control and
provides the following facilities. Mono,
where the amplifier is switched to mono
and reproduces the preamplifier or
source input and provides tape and
cassette record outputs. Hi-blend,
where a capacitor is placed across the
two channels to introduce high
frequency crosstalk. Stereo, and tape

Wireless World, June 1977

control, for monitoring, and to the
cassette record output to enable
dubbing. Tape mono, as above but both
source and tape signals are mono.
Cassette play where the output is
switched to the tone control and tape
record output, to enable dubbing from
cassette to tape and replay of cassettes..
Note that it is not possible to use a
3-head machine on the cassette input
and obtain tape monitoring.

stereo where the pre-amplifier input is M. Hadley,
switched to the tape record output, the Sutton Coldfield,
tape play input is switched to the tone W. Midlands.
Cassette Tape
22Ut out
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High input impedance integrator

When integrating a voltage signal from
a high output impedance source, the
usual type of op-amp integrator is often
unsuitable if the integrating resistor is
smaller or of the same order as the
source output impedance. This problem
can be overcome using the following
circuit. Capacitor C and two resistors
provide the integrating time constant. If
op-amp A, is chosen so that its input

VOLTAGE CONTROLLED O$CILLATOR

s = N/ = ~
< & < < +5V
%3‘(9 %"k % 47k 47k 1k
0p
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r.m.s. Tl‘g Tr
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-

l\ /\ /\ ,—L QOutput

wWWwWWw.americanradiohistorv.com

offset voltage and input bias currents
are sufficiently small so as to be
negligible, then the output of A,
becomes V =V, _+ 1/RC 'V, dt. By the
addition of the second amplifier A, and
the two 10k{ resistors, V,, is subtracted
from V| and the output is inverted. The
output thus becomes V = —-1/RC

out
J V., dt. Consequently V_ isthe same as

the desired output from the simple
integrator* with the added advantage
that the input resistance is extremely
high.

G. J. Bulmer,

Falkirk,

Stirlingshire.
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Tuning indicator

This gives directional information
about a tuning error and consumes
virtually no power in the null condition.
When a station is correctly tuned or no
station is being received, V cand V, are
approximately equal and all of the
transistors are non-conducting. If V,
exceeds V. by more than about 0.5V,
then Tr, conducts and turns on LED, via
Tr,. Similarly, if V,, is at least 0.5V less
than V, . then Tr, conducts, turning on
LED,. Resistor R and capacitor C form a
simple low-pass filter to remove the
audio component of the output. For the
Nelson-Jones tuner, 68k{2 and 2.2uF are
suitable. Resistor R, should be chosen to
limit the current which can be applied to
Try, and Try,

Because Darlington pairs are used to
drive the l.e.ds the transistor types are
not critical.

D. J. Thomas,
Coventry.

Two wire intercom

In telephone circuitry the multi-tapped
inductor at the telephone-receiver end
converts the two wire line into an
effective four wire system to give side
tone control. A similar principle using
only one pair of wires per station in a
multichannel intercom network is pos-
sible, but obtaining side tone control
without using inductors and v.d.rs is
difficult due to unavoidable coupling
between the receiver and transmitter
amplifiers which causes feedback. This

circuit solves the problem of obtaining
side tone control and does not suffer
from instability. Receiver amplifier 2 is
disconnected from the balanced lines
when the switch is operated, and a
receiver path is connected via the 2pF
capacitor. This allows side tone control
and retains other messages on the lines
at a lower level. Amplifiers such as the
TDA1054 can be used because thev
contain a compression circuit. The
presence of multiple signals on the

OF 57
mic

balanced lines does not seriously alter
the listening level at the earpiece when
such compression amplifiers are used.
The above circuit has been tried on a
20 student intercommunication
network in a language laboratory with
satisfactory results. No further
amplification of the signal via the 2uF
capacitor was found necessary. The
isolating transformers have 1:1, 10kQ
windings.
K. Soma,
Singapore

—0O

2wire line

O
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Matching complementary pairs

This circuit allows the accurate
matching of power complementary
pairs without any danger of failure.

Adequate values of R, R R and R are
necessary to limit the collector currents.
By balancing R, R, equal currents

o
L

R3=Rg4

20k 1%
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through the transistors are achieved
when there is zero indication on M,. At
this point

hFEI R.l:

heez R,
Asan alternative, the circuit can be used
to measure the h, of a certain
transistor comparatively with a known
one. Adequate accuracy can be obtain-
ed with a linear precision potentiome-

ter, and equal voltages in the two halves
of the secondary winding.

H + Safta [on,
20k 1% Romania.

I >

1%

o o 0; +V,
Efficient square-wave —OVee
oscillator Te Try
This oscillator was devised for use in 2N3702 2N3702
battery powered equipment where
supply economy was important. It is }
based on a combination of astable and R R

bistable multivibrators where diagon-
ally opposite transistors switch on and
off together. In this way a balanced load
will receive a peak-to-peak voltage
approaching 2V _. Timing is performed
in the normal manner and the period of
the square wave is approximately
1.4CR. The circuit is quite flexible and
will tolerate a range of CR values but
at higher frequencies commutating
capacitors will be required in the
bistable section. Using a 24V supply,
peak load currents of up to 70mA can be
drawn.

An interesting variant employs two

Trq
2N3705

QO oV

bistable sections. In this way, higher
frequency stability can be obtained by
driving one of the bistables from an

external source.
J. C. Hopkins,
University of Bath.

R.f. operated aerial switch

>

X
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R

Toroidal pick-up
coil
Lrs
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Silicon protectton
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100n

oV

www americanradiohistorv com

This aerial switch offers good isolation
and negligible attenuation, without the
use of high voltage bias supplies. The
unit is simply connected into the aerial
lead and no connections are made to the
receiver or transmitter power supplies.

When an r.f. signal appears in the
dummy load, a sample is picked up by
the coil, rectified, and used to turn on
the transistor circuit. The relay then
changes to transmit. When the r.f.
ceases, the discharge of C produces a
small delay so that the relay only
switches at the beginning and end of a
period of c.w. transmission. The switch
to transmit is rapid and a 100pF X 15k
produces a delay of two seconds when
switching to receive.

A few turns on a toroid is sufficient
for a pick-up coil with an output of 1W.
In the receive condition the circuit
requires only 301A so a battery can be
left in circuit. With short leads and the
unit mounted in a screened case, the
circuit functions from topband to two
metres. The transistors are general
purpose silicon types but D; and D,
should be germanium.

I. Braithwaite,
Clitheroe,
Lancs.
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New! Equalization analyzer...

Dalance a system...Balance a budgef

Quick and accurare adjustment of
sound system frequency response is
finally wirhin rhe reach of most
budgets. The Shure M615AS
EqQualizarion Analyzer System is a
revolutionary brealsthrough thar lets
you see’ room response rrouble
sporsin sound reinforcement and hi-fi
systems—wirhout bulky equipment,
and at a fraction of the cost of
convenrionol anolyzers.

The portable, 11-pound system
(which includes the analyzer, special
microphone, accessories, and
carrying case) purs an equal-energy-
per-octave “pink noise” resr signal

info your sound system. You place
the microphone in the listening area
and simply adjusr the filters of an
ocrave equalizer (such as the Shure
SR107 or M610) until the M615
display indicares thar each of 10
ocraves ore properly balanced. You
can ochieve accuracy within+ 1 dB,
withour having to "play ir by eor.”

Send for complete descriptive
brochure.

Shure Electronics Limired
Eccleston Road
Maidsrone ME15 6 AU

Telephone: Maidstone (0622) 59881

WW — 008 FOR FURTHER DETAILS

www americanradiohistorv com

TECHNICORNER

|
The M615 Analyzer's display conrains 20
LEDs thar indicare frequency response |
levetin each of 10 ocrave bandsfrom 32 |
Hzro 16,000 Hz
A rorary hi/lo envelope control adjusts the
HI LED threshold relative to the LO LED
threshold. At minimum setting, the
resulting frequency response is correct
within + 1 dB. Includes inpur and
microphone preamplifier overload LEDs.
A front panel swirch selects either flar or
house curve  equalizarion.
The E5615 Omnidirectional Analyzer
Micraphane (alsa available separarely)is
designed specifically far equalizatian ‘
analyzer systems.

HEEETS

{
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"Valves are finished”

their best friends should tell them!

THE
Valves from e HOUSE
OF POWER

Pinnacle Electronic Components, Electron House, Cray Avenue, St. Mary Cray, Orpington, Kent BRS 3QJ. Phone: Orpington 71531 Telex: 896141
Northern/Midlands Sales Office: 11 Palmyra Square, Warrington. Phone : Warrington 50145. Telex: 627349
WW — 070 FOR FURTHER DETAILS

www americanradiohistorv com


www.americanradiohistory.com

Wireless World, June 1977

Annan Opts Out

Technical decisions to be taken
by Public Enquiry Board

The Home Secretary, then Roy Jenkins,
announced the setting up of a Com-
mittee on the Future of Broadcasting
on April 10, 1974. Its members, whose
background made the committee a
monument to the amateur tradition,
were appointed three months later.
Their enquiries have cost £%4 million,
before printing costs of £60,000, and
would have been even more expensive
but for their decision to forgo trips to
the USA and Sweden in the interests of
saving public money.

It had been expected that Annan
would provide clear signs as to the
effects that new technology would
have on broadcasting, particularly the
development of satellite and cable
broadcasting. But, as one journalist
complained at the press conference on
publication of the already widely-leaked
report, only 35 of the report’s 500 pages
deal with the new technology, and such
technical matters as the committee had
been expected to decide have been
hived off on to one of the many new
bodies the committee recommends be
set up.

The disappointment many interested
in the future of broadcasting may feel is
hardly mitigated by the report’s value
as a fairty well-written and
comprehensive survey of the state of
British broadcasting now. Others may
wonder how much of the evidence that
was submitted, some 6,000 letters from
the public, actually reached the com-
mittee: the names of those listed as
having given evidence is confined to the
broadcasting establishment and the 400
organisations to whom Lord Annan
wrote inviting their views.

New authorities
The most controversial recommenda-
tions adopted were those to set up an
. Open Broadcasting Authority instead of
giving ITV the fourth tv channel, and
the separation of local radio from the
BBC and IBA under the control of a new
authority. Ostensibly the latter recom-
mendation is part of a geographically-
based strategy for broadcasting. The
BBC is to be responsible for national
broadcasting, the IBA for regional pro-
grammes, and the local broadcasting
authority for local transmissions.
Equally, both may owe as much to a

Lord Annan: Emphasises accountabil-
ity, but scraps access

Janus-like inability, in the interests of
preserving a unanimous committee
view, to decide between commercial
and publicly-financed broadcasting. The
OBA would act as a publisher, says
Annan, administering a channel
intended to serve all kinds of minority
interests, with programmes provided by
the Open University, the ITV companies
and ITN, and freelance producers. It
would be responsible for a v.h.f. radio
channel which will become available
when the 405-line service is discontin-
ued in 1982. The BBC should provide
transmission facilties for the channel,
which should, like the fourth channel,
contain a high proportion of
educational programmes.

The main criticism of the proposal for
an OBA, though it has been praised as a
highly imaginative attempt to devolve
broadcasting from the“broadcasting
duopoly” of the BBC and IBA, has been
that no clear idea has emerged for
financing it. Annan says “This variety
of programming will be achieved only if
the finance for it is drawn from a variety
of sources. Sponsored programmes
should be allowed on this channel,
though on no other. Broadcast time
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should not be sold, but major industrial
and financial companies who now help
to finance opera productions or sponsor
sporting events should be able to
sponsor the television presentation of
them. The Arts Council might wish to
collaborate with the OBA to ensure that
some of the productions by the com-
panies which receive sizeable grants
from the council are made available to a
wider audience through television.”
Charities might provide programmes
for certain audiences, such as the
handicapped. The CBI and TUC might
provide programmes for their members.
The rest of the programmes could be
provided by block advertising; that is to
say, advertising not interlaced with the
programmes.

Coupled with the Committee’s view
that “we do not see in access pro-
grammes an opportunity to democra-
tize broadcasting,” the OBA is a further
step away from the Reithian idea that
all channels should provide a mixture of
majority and minority programmes.
The minorities are relegated to a
crackpot channel or cultural ghetto,
leaving the three established channels
to play the ratings game even harder.

Local radio
Local radio’s financing under its new
authority would also be a mixture of ads
and institutional whimsy. “The sta-
tions would be predominantly owned by
people living and working in the locality
... Atleast some of the stations might be
run by non-profit-distributing trusts
based in the locality. More generally,
the authority should encourage the
growth of co-operative and other joint
forms of financing to stimulate a direct
involvement by the community in its
own broadcasting services . . . Adver-
tising should provide the main source of
income and a balance should be main-
tained between local and national
advertising tilted favourably towards
the local advertisers. But it will hot be
possible to finance all stations by
advertising, particularly those in rural
areas.

“These areas might be helped in a

" number of ways. For example, where

there is a community of interest,
profitable stations might be required to
provide a satellite servicein a contiguous
rural area.” High rentals in towns would
subsidise country services.

The committee rejected the creating
of a single authority to assume respon-
sibility for all broadcasting, on the
grounds that sooner or later it would
“lead to one body of people being in a
position to impose their views on the
whole of broadcasting output. It would
also increase the risk of political control
over broadcasting.” In general, the
report says, the existing relationship
between parliament, the broadcasting
authorities and the public was ade-
quate, but a separate complaints com-
mission should be set up, financed by
the authorities.
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Yet another body Annan wants set up
in the blizzard of newly-created sine-
cures is a £150,000 a year Public Enquiry
Board whose functions would include
the holding of public hearings “in
taking a general view of broadcasting
services in the public interest.” One of
the board’s main functions would be “to
discover what the public thinks about
proposals for new broadcasting ser-
vices: for example the use of the fifth
television channel or satellite broad-
casting services.” Some of the com-
mittee felt that the Board could vet
applications for licence fee increases,
ending the BBC’s ritual biennial lobby-
ing campaign. Sadly, only two dissented
from the view that the board should be
recruited entirely from the civil service.

Telecommunications
Perhaps the most relevant proposal for
readers of Wireless World is that to set

up a Telecommunications Advisory.

Committee. It would represent the
broadcasters, the Post Office, the cable
operators and the manufacturers, and.
would advise the Home secretary on
technical matters relating to broadcast-
ing, replacing the present Television
Advisory Committee. The committee
rejected a proposal for a single trans-
mission authority, such as the Post
Office, to take over responsibility for all
broadcast transmission facilities.

As we have said, the Annan com-
mittee chose to devote most of its
deliberations to non-technical, organi-
zational matters, making only tentative
suggestions or recommendations on
techniques.

Television

One chapter of the report is concerned
with transmission frequencies and area
coverage for sound and television
broadcasting. One of the more urgent
problems was the extension of u.h.f.
television to small pockets of popula-
tion (500-1000) who are not served
by existing transmitters by reason of
terrain, particularly in Scotland and
Wales. The urgency is due to the
planned removal of television from
Bands I and III, which currently serve
some of these people. The BBC and IBA
are pressing ahead with this work and
Annan approves of priority being given
to Scotland and Wales, though would
not like to see local difficulties in these
areas holding up development in the
rest of the UK.

The committee considers that popu-
lation groups of less than 500 should be
expected to sort out their own diffi-
culties, with the technical advice of the
BBC and IBA. When the lack of
coverage is due to terrain, relay services
will help, but where the problem is that
signal is being blocked by a new
property development in an otherwise
good signal area, the developer should
meet the cost of alternative equipment,
for example cables.

In some cases, it is suggested that

overhead television cables should share
poles with electrical and telephone
cables or, again, that very low power
transmitters could put out a single
programme composed of cassettes
provided by the BBC and IBA, the
operation to be financed by local
authorities.

Annan recommends that v.h.f.,
405-line television should cease in 1982.
By this time, it is hoped that the
majority of homes will be able to receive
u.h.f. transmissions — already 90% can
do so. In view of this, the extensions of
coverage mentioned above are, indeed,
urgent,

The committee heard from James
Redmond, BBC Director of Engineering,
that a group of four u.h.f. television
channels above 854MHz (854-960MHz is
not currently available) will be needed
to complete the Phase I plan and to
carry out Phase II — the coverage of
population groups of 500-1000 souls.
Crawford committee recommended the
use of these frequencies and Annan
endorses that.

Of the many ideas aired in recent
months on the use of Bands I and III
when 405-line television comes to an
end, Annan chose the most obvious —
another television channel. The propo-
sal is to use Band IIl and as much of
Band | as is needed to provide a 625-line
colour service on v.h.f. planned to
cover large towns and regional districts.
Because the service areas will overlap
and because 625-line colour needs more
bandwidth than the 405-line monoch-
rome, a good deal of Band I and III will
go for this purpose. Annan says that bits
of Band I might be usable for something
else (Wireless World, August 1976, p36
and May, 1977, p.63).

Sound

The BBC have planned and Annan
approves the reorganization of h.f. and
m.f. allocations. In brief, R4 is to be
broadcast on Lf. instead of R2, and R3 is
to go on the current R1 frequency. The
changes mean that Rl and R2 will each
have two frequencies, giving R1 and R4
animproved coverage in some areas. R3
will suffer, as will R2 in Wales (at least
after dark) but not in vain, since
wonderful R1 will be improved. The
Annancommitteesaysitapprovesof this
scale of values.

On the subject of interference, Annan
says that imported 27MHz equipment
such as walkie-talkie transceivers
should be subject to a more rigorous
application of the law, which prohibits
sale, installation, importation and use of
equipment working in certain fre-
quency bands.

Also with an eye on possible interfer-
ence to medium frequency transmis-
sions, Annan recommends that the.use
of the 100-108MHz band for national
services should be considered, in spite of
the likely expansion of mobile radio. In
the space to be cleared for broadcasting
(97.6-100MHz) the committee recom-
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mends that educational users (Open
University) should be accommodated,
at least in the main.

New services

‘No clear idea can be gained from the

report as to the future of teletext. The
committee appears to have spent most of
its time on this subject discussing the
effect of teletext on newspapers and
how to make the public pay for it. No
technical proposals were put forward
and even the “political” recommenda-
tions were rejected by five of the
committee members. The outcome
seems to be that teletext should go on as
it is, but that after a few years, it should
be looked at again to see whether the
newspapers are still worried about it.
What happens if they are is not clear.
On cable services, the committee
were of the opinion that the current
state of affairs, with widely-varying
service areas and techniques, is not a
blueprint for any future national cable
communications facility. Instead, they
say “there is no doubt” that, sometime

_in the future, a national wideband cable

network will carry telephone, tele-
vision, sound, fax, data, etc. Perhaps an
element of doubt could be allowed: in
1972, five years of inflation ago, the TAC
estimated the cost of a 6-channel

.system at £500M and that of a

24-channel one at £1500M, the work to
take 20 years. The committee says that
it hopes the relevant equipment and
materials will be cheaper by the time we
can afford it! Meanwhile, to prevent
expensive reorganisation when that
day dawns, Annan recommends that
cable companies installing medium
networks (town-sized) should conform
to PO specification.

Satellite broadcasting has been seen
as both substitute for and complement’
to cable transmission. Annan says that
it seems unlikely to be given much
priority during the next fifteen years.
But the committee foresees discussion’
on the subject and recommends that
the BBC should represent the UK in any
such talks and that they should be
responsible for transmissions.

Annan recommends that experiments
be carried out on the broadcasting of
stereo television sound, mainly with the
intent of transmitting two languages
simultaneously. The use of the term
“stereo” seems strange.

Traffic information by radio is men-
tioned in the report and the committee
thinks that the BBC proposal (Wireless
World p.47, Oct. 1976) stands the best
chance of performing the task.

Lord Annan gave the 1977 Fleming
Memorial Lecture on the committee’s
work at the Royal Institution on April
28. The lecture was under the auspices
of the Royal Television Society. On June
1 the Royal Television society is to hold
a symposium on the Annan report
chaired by Lord Hill: Lord Annan and
his committee are expected to attend.
P.R.D,JT.D.
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Electronic systems — 7

Visual perception

by R. Ashmore Assistant Editor, Wireless World

Although visual perception does not
fall directly into the category of elec-
tronic systems, it is the most common
form of electromagnetic communica-
tion within the frequency spectrum.
We feel justified, therefore, in includ-
ing a brief description of its function,
and using it to show how certain of its
characteristics are exploited in the
design of colour television tubes.

Visual perception and radio communi-
cation both depend upon the propaga-
tion of electromagnetic waves, but,
whereas radio waves can have wave-
lengths of several metres, visible light
waves have wavelengths of between 400
and 750nm (Inm=10-%m). Since all
electromagnetic waves propagate at the
speed of light, the frequency range of
light waves can be determined from the
formula:

Velocity =fA=3X10*m/s

which gives a range between 400 and
750 terahertz (1THz=10!2Hz).

The receivers, in the case of visual
perception, are the human eyes, see Fig.
1. Each eye is roughly spherical in
structure with an outer wall or cornea.
The lens, which is encapsulated, sepa-
rates the front (anterior) chamber, con-
taining a transparent watery fluid, from
the back chamber (vitreous body), con-
taining a transparent jelly-like tissue.
Light coming from outside the eye is
refracted in the cornea and lens and is
distributed over a light-sensitive layer
(the retina) according to the laws of
geometrical optics. Since the transpa-
rent region behind the lens of the
human eye has a refractive index nearly
as high as that of the lens, the light is
bent mainly due to the difference bet-
ween the refractive index of air and the

lens material. However, although the’

lens is rather unimportant in imaging, it
is important for the perception of scenes
at different distances. This is done by
changing its shape; for example, the
radius of curvature is reduced for near
vision so that the lens becomes more
powerful and adds more to the primary
bending accomplished by the cornea.
The retina, see Fig. 2, 1s supported by
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the wall of the back chamber and con-
sists of several layers in front of an
opaque pigment. The light passes

through the retinal layers and stimula-

tes the rods and cones, in contact with
this pigment, which produce neural pul-
ses. These pulses travel back through
the various retinal layers to the outer
one, consisting of fibres connected to
the optic nerve, and so are sent to the
brain. It is believed that the rods func-
tion principally in weak light, such as
exists during twilight; they provide
vision only in shades of grey and are not
capable of distinguishing colours. The
cones, however, function in bright light
and respond specifically to certain
wavelengths of the spectrum (ie, to
colours) and also allow the perception
of much finer details. The central area
of the retina, where the density of the
cones is greatest, is a circle of about
0.5mm in diameter and is called the
fovea. The cones are placed roughly
2um apart in the fovea.

Each eyeball is attached to six
extrinsic muscles which hold it in posi-
tion in its orbit and rotate it to follow
moving objects. In order that three
dimensions can be perceived, both eyes
work together and are normally
focussec on a common object. In
addition to the extrinsic muscles there
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are also muscles inside the eyeball.
These include the muscles required to
change the shape of the lens, as des-
cribed, and the iris. The iris is a circular
muscle which forms the pupil through
which light passes to the lens, lying
immediately behind it. This muscle
contracts to reduce the proportion of
light reaching the retina, in a similar
manner to the aperture adjustment on a
camera. The iris is pigmented and is
found in a wide range of colours. The
actual colour is unimportant to the
functioning of the eye, as long as it is
reasonably opaque. In albinos this pig-
ment is missing, and so their vision is
defective in strong light.

The range of pupil area control by the
iris is from about 3 to 48sq.mm.
However, the eye works efficiently over
a brightness range of 101, but for dim
illumination a process of adaptation
takes place slowly (a few minutes) in
order to achieve this wide range of
response.

Brightness perception

When viewing objects it is their angular
size which is important to the eye. The
fovea subtends a viewing angle between
one and two degrees. The smallest angle
which can be perceived is considerably
less than this, but it is still a few times
larger than that corresponding to the
spacing between the cones.

The eye integrates the quantity of
light falling on it over a short period, but
if the period is extended to a few tenths
of a second, flashing is perceived—and
it is essential to perception that we see
when an object has disappeared or
moved. Between these extremes an
annoying flickering sensation is expe-
rienced—particularly on the edge of the
visual field. Flicker effects disappear
completely at frequencies above 70Hz
(the “flicker fusion frequency”), and are
not particularly annoying above about
35Hz.

When viewing a 50 field/second tele-
vision display with a 2:1 frame interlac-
ing, both space and time variations of
the phosphor areas become important
in determining whether or not the
resulting picture appears to flicker.
Numerous tests have established that
this field rate is acceptable. However, if
the field rate were reduced slightly the
flicker would become noticeable. In
fact the present field rate, when viewed
from the corner of the eye, appears to
flicker to some people. This is because
some of the nerve fibre processors of the
eye have evolved to detect small move-
ments at the edge of the visual field. In
the distant past this property was
important for man’s survival.

Colour perception

Differences in colour are due to diffe-
rences in the wavelength (or frequency)
of light emitted from objects. Unlike
radio communication it is conventional
to discuss light in terms of wavelength
rather than frequency, since wave-
length is easily measured with optical
instruments (e.g. a diffraction grating).

Long visible wavelengths are in the red
and infrared region and short wave-
lengths are in the violet and ultraviolet
range. As the wavelength decreases the
colours perceived are: red, orange, yel-
low, green, blue, indigo and violet.
Although radiation of light of a given
spectral distribution will produce a
given colour sensation to an observer, it
is not true to say the converse since, a
given colour sensation can be produced
by infinitely many different spectra.
This is because colour is a psychological
sensation. Laws dealing with this aspect
are as follows:
1—The eye can discern only three types
of colour variation: hue, brightness,
and saturation.

2-—If, in a mixture of two unequal
colours, the proportion is steadily
changed, the colour of the mixture
changes.

3—When lights of two given colours are
mixed, the result is always the same,
regardless of the particular spectral
compositions that produce the two
colours in the mixture.

4—When two lights are mixed, the
luminous intensity of the mixture
equals the sum of the luminous
intensities of the components.

The second law indicates that a wide
range of colours can be produced from
only a few basic (or primary) colours,
suitably mixed. It has been found that
three primary colours are sufficient;
these are red, blue and green. By mixing
red, blue and green light in various
relative amounts. a wide range of non!
primary hues may be produced. For
example, red and blue produce
magenta, red and green produce yellow,
blue and green produce cyan, and red,
blue and green produce white. (Note
that this is mixing lights not pigments).

White is a completely unsaturated
colour so, by controlling the compo-
nents of the three primaries in the mix-
ing process, the saturation as well as the
hue can be altered.

Colour mixing can be most conve-
niently represented by sources of the
three primary colours placed at the
vertices of a triangle. Magenta, yellow
and cyan will be produced along the
sides and, assuming the primary sources
have appropriate relative intensities,
white light will be produced at the
centre. The hue of the light varies
around a circle whose centre is at the
centroid of the triangle. The saturation
of the colour varies from the periphery
to the centre of the triangle, being fully
saturated at the periphery and fully
desaturated at the centre. Along a line
from any corner to the centre of the
triangle the colour (hue) is the same and
it varies only in saturation.

This mixing process has direct rele-
vance to colour television principles
where the wide ranges of hue and satu-
ration required for faithful reproduction
are achieved by mixing red, blue and
green light. In colour television systems
the mixture may be accomplished in
any one of three ways.
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In the first method, the lights are
generated by separate sources and then
combined optically. A second way is to
view the primary colours in rapid
succession. If the rate of succession is
correct, the eye will recognize only the
combination colour and it will not
perceive the component colours. The
third method is to use a.single tricolour
picture tube with the different colours
being obtained from hundreds of
thousands of separate phosphor dots in
each primary colour. If these dots are
placed closely enough, the eye will not
distinguish them individually but will
“see” only the resultant colour.

The second method is no longer used
in broadcasting and the first method is
only used in projection colour television
equipment (see September 1976 issue).
However, the three types of colour
television common today, NTSC, PAL
and SECAM, all depend upon the third
method. A typical picture tube may
have about 1,320,000 colour phosphor
dots, each about 400nm in diameter, and
arranged in triangular clusters each
containing one red, one blue and one
green dot. Separate electron beams
excite each dot to a predetermined
brightness. The systems then depend on
the human eye and brain functions to
blend these primary colours together to
obtain the required colour.

It is a requirement of colour television
systems that they be compatible, that is,
the colour signals should be receivable
on black-and-white receivers without
causing any degradation from normal
monochrome picture quality. This also
means, of course, that the programme
producer must ensure that there are
brightness variations associated with
hue differences.in scenes as well as
acceptable colour designs: otherwise, if
two different adjacent colours are of the
same brightness (tonal) value, informa-
tion will be lost when this scene is
viewed on a black-and-white receiver.

For almost a century it has been
observed that, in normal viewing, the
acuity of the human eye for colour
detail is much less than that for
brightness detail. This becomes evident
when one tries to match cloth against a
single thread; it is unlikely that the
colours will look the same when the
thread is woven into a cloth. This
human eye characteristic is also used to
advantage in colour television systems.
As long as fine detail is carried by the
brightness signal. there is no need to
transmit it on the colour signal as well.
This means that the information
content of the colour signal can be very
much smaller than that of the bright-
ness signal and consequently its fre-
quency band can be limited to about
IMHz, which is quite small compared
with the overall video bandwidth of
about 5MHz.

This series of articles is based on an
Advanced Level course for schools and is
prepared in consultation with Professor G.
B. B. Chaplin, University of Essex.
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Interactions of loudspeakers

and rooms

How the listening-room modifies the performance

of the loudspeaker

by James Moir, F.I1.E.E. James Moir and Associates

The frequency response of a loud-
speaker, the relation between the
applied voltage and the axial sound
pressure level is not a fixed relation as
might easily be imagined, but is
critically dependent upon the acoustic
characteristics of the surroundings.
This is particularly true when the
loudspeaker is used in a room of
domestic dimensions, that is, any
room less than about 30ft long. In fact
at frequencies below about 100 Hz
the loudspeaker response is almost
entirely controlled by the acoustic
performance of the room and by the
position of the loudspeaker in that
room. The problem will be examined
and the principles explained, leading
it is hoped to an understanding of the
results to be expected when posi-
' tioning a loudspeaker.
There are several effects involved:
some are the results of the reaction of
the room on the acoustic output of the
loudspeaker, and others are the result
of the room acoustics modifying the

Fig. 1. Resonances in a long, narrow
tube. Fundamental resonance is at 148
Hz, given by the Rayleigh equation

, where C is the

=< /1
" 2% "L  velocity of

sound (13,500 in/s) and L is the tube
length (45.6in).

25
dB
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frequency spectrum of the sound
energy emitted by the loudspeaker. It
does this as a result of the room
acoustics selectively amplifying
favoured frequency bands in the
loudspeaker output. A brief review of
those aspects of room acoustics that
are particularly significant may be
helpful.

Room acoustics

The basic acoustic phenomena that
characterise the acoustic performance
of aroom at the bottom end of the audio
frequency range are most easily under-
stood if one considers what happens
when a loudspeaker is clamped to one
end of a long pipe, closed at the far end,
but with a microphone inserted in the
end. This is the simplest case, equivalent
to a corridor-like room with one dimen-
sion much larger than either of the
others. If single-frequency tones are
applied to the loudspeaker and the
signal frequency varied, the sound
pressure indicated by the microphone
will be found to exhibit a maximum at
the frequency at which the pipe is

almost exactly one half wavelength-

long. A typical result is shown in Fig. 1,
from which it will be seen that there is a
peak at 148 Hz with smaller peaks at
integral multiples of this frequency. At
the lowest frequency the peak will be
seen to be about 20 dB above the level at
adjacent frequencies.
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The peak in the sound pressure
distribution occurs at this frequency
because it is the only frequency at
which the wave reflected from the
closed end of the pipe arrives back at
the loudspeaker exactly in phase with
the wave being emitted at that instant
by the loudspeaker, though it is one
cycle later in time. Thus at this specific
frequency the sound pressure continues
to build up until the energy dissipated in
the pipe is exactly equal to the energy
being supplied by the loudspeaker. At
frequencies on either side of this
resonant frequency, the wave arriving
back at the loudspeaker after reflec-
tion from the far end is not in phase with
the wave being emitted at that instant
by the loudspeaker and so reinforce-
ment does not occur.

Thus ‘standing waves’ are set up in
the tube, the sound pressure distribu-
tion along the tube at this basic-mode
frequency being as shown in Fig. 2 with
maxima at the end and the minimum in
the centre of the length. If the frequency
is swept through the audio range, the
sound pressure at the end microphone
varies as shown in Fig. 1. It will be
noticed that small peaks occur at the
harmonic frequencies that are 2x, 3x, 4x
etc., the basic resonant frequency. The
peaks occur at these harmonic fre-
quencies because the wave reflected
from the far end has gone through an.
exact number of cycles during its transit

Sk 10k 20k
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Fig. 2. Sound pressure distribution
along the tube used in the example of
Fig. 1.
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Fig. 3. Sound pressure distribution
along the long axis of an unfurnished
room,

up and down the tube and, in conse-
quence, arrives back at the loudspeaker
exactly at the instant that the wave
being emitted is passing through the
same point on the waveform, though it
is several cycles later in time.

This is an example of what happens in
a one dimensional space where the
length is very large in comparison to the
width and height, but exactly the same
situation exists in any three dimension-
al space. The sound pressure pattern
produced in space is considerably more
complicated, for the type of pressure
distribution indicated in Fig. 1 exists
independently along each of the three
axes of the room. Thus if the acoustic
frequency is swept slowly up the audio
range the pattern of Fig. 1 will appear
along the long axis of the room at the
frequency that makes this axial length
equal to half a wavelength. Further
increase in frequency will produce an
identical pattern across the room at the
frequency at which the width is half a
wavelength and the same sound pres-
sure pattern will appear again between
floor and ceiling at the frequency at
which the height is exactly half a
wavelength. At other intermediate
frequencies the pattern of the sound
pressure distribution in space will be the
sum of the three-mode distribution and
will be much more complex.

Room resonances. The frequencies at
which these resonant modes will appear
in a three-dimensional space can be
calculated by an equation due to
Rayleigh

C /A2 B2 D2
eVl et

where L, W and H are the length,
width and height of the room, A, B and
D are the integers 1,2,3,4,5etc.,and C =
velocity of sound (1125 ft/sec).

The frequencies of the lowest modes
are well separated, but the mode
frequencies gradually get closer
together as one moves up the frequency
range. The sound pressure distribution
along the long axis at the basic mode
frequency of an actual room measured
without the soft furnishings, (settee,
easy chairs and carpet) is illustrated in
Fig. 3. It will be seen to be very similar to
the pressure distribution in the pipe.

In addition to the three basic reson-
ances at frequencies at which the
length, width and height are one half
wavelength, there are harmonics of
each basic mode frequency at 2,3,4,5,
times the basic mode frequency. There
are further resonances at frequencies
determined by combinations of the axial
dimensions. These can be obtained from
the Rayleigh equation by including both
the length and width terms inside the
bracket. Yet another group of
resonances are obtained by inserting
the length, width and height terms
inside the bracket. All these basic mode
frequencies are accompanied by their
harmonics, their frequencies being
predicted by making A, B and D equal to
1,2,3,4 etc., in turn,

Sound energy losses. The discussion has
concentrated on predicting the fre-
quencies at which the room resonances
appear, but the amplitudes of the
resonances are also important. The

Table 1. Listening-room Q for three average
rooms.

Frequency Mode Q

Room 1 31 Hz 1.0.0. 22
58 Hz 2.0.0. 12

90 Hz 3.0.0. 12

44 Hz 0.1.0. 24

71 Hz 0.0.1. 22

Construction. 11" cavity brick walls except
end wall along longest mode made of
plasterboard partitioning. 20% of one side wall
fitted with double glazed window. Solid
concrete floor with wood finish. Ceiling of
plasterboard on wood joists. Comfortably

furnished.
Room 2 36 Hz 1.0.0. M
Construction. 11’ cavity brick walls with

approx. 10% of wall area fitted with single
glazed openable windows. Wood joist floor
with plasterboard on wood joist ceiling.
Comfortably furnished

Room 3 50 Hz 1.0 0. 10
99 Hz 2.00. 11

149 Hz 3.0.0. 14

67 Hz 0.1.0. 11

Construction. 9" sohd brick walls with approx.
6% of wall area fitted with single glazed
openable windows. Wood joist floor with
plaster on lathe on wood joist celling..
Unfurnished.
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amplitude of each of the resonances is
determined by the amocunt of sound
energy dissipated by the air movement
that occurs and by the extent of the
vibration of the building structure that
results from the cyclic sound pressure
changes at the wall/air boundaries. The
energy required to vibrate the wall,
ceiling and floor must be abstracted
from the acoustic wave and these
energy losses determine the Q and
amplitude of the resonances. In prac-
tice, the amount of sound energy
absorbed is rarely equal in each mode of
resonance and, in consequence, the Q
and the amplitude of the resonances
vary between modes.

At low frequencies the vibration of
the building structure is the primary
source of energy dissipation, a board-
on-joist floor or a plasterboard ceiling
being particularly effective sound
absorbers of frequencies below about
150 Hz. This is a function of the integrity
of the structure and is not susceptible to
calculation in advance of the construc-
tion — prior experience must be relied
upon. Table 1 lists the Qs that have been
found to be typical of ordinary building
construction and domestic furnishings.
At frequencies above about 200 Hz
structural resonance is less effective in
absorbing sound energy and the Qs are
increasingly determined by the amount
of sound energy absorbed by the soft
furnishings. This can be calculated with
adequate accuracy but in any event
these higher frequency modes of reson-
ance are usually less important for they
are more closely spaced in frequency
and thus lose their separate existence.

Reactions on the loudspeaker
The presence of these resonant modes
modifies the performance of the loud-
speaker in several ways. Their effect on
the power output of the loudspeaker is
probably the easiest to understand and
will be discussed before going on to the
more complex effects. Reference to Fig.
3 will show that in a typical room the
maximum sound pressure at the anti-
node near either end wall is some 24 dB
higher than the sound pressure at the
node in the centre of the room. Shifting
the loudspeaker from a position against
the end wall to the centre of the room
reduces the sound power output at the
mode frequency by the amount equal to
the difference in sound pressure at the
node and anti-node. Thus at the reson-
ant mode frequency the sound power
output from the speaker is some 24 dB
higher when it stands against an end
wall than it is when standing in the
centre of the room. Note that the Q of
the resonance is not altered by the
change in speaker location; this is
determined by the sound energy losses
that are present in that particular mode.
As excitation of the mode is a
minimum when the loudspeaker is half
way along the mode at the pressure
minimum in the wave, this allows the
amplitude of any one resonance to be
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minimised by suitable placement of the
loudspeaker in the room. If the speaker
is mounted in the centre of one end wall,
the length mode will have the maximum
excitation but the cross mode reson-
ance will have the minimum excitation
and in consequence the minimum
amplitude. Placing the loudspeaker half
way between floor and ceiling in a
corner will provide equal excitation for
the two modes of resonance along the
length and width axis, and the minimum
excitation for the floor to ceiling mode,
while placing the speaker on the floor in
a corner will excite all three groups of
modes.

The polar diagram of a loudspeaker
has a generally unrecognized effect on
the degree to which the many resonant
room modes are excited. A loudspeaker
with an omni-directional polar diagram
will tend to excite all modes equally,
whereas a loudspeaker with a figure of
eight response has nominally zero low
frequency output in the plane of the
radiator. This will always result in a
reduction in the extent to which a
number of the resonant modes are
excited and may allow the speaker to be
placed in a position that minimises the
excitation of a particularly annoying
mode. Thus we have techniques for
controlling the amplitude of a few of the
resonances and it remains to be decided
what should be attempted.

Loudspeaker location. Peaks in the
frequency response at low frequencies
cannot be avoided, but it is a reasonable
first assumption that the overall
response should be as smooth as
possible. This will generally be achieved
by attempting to excite as many
resonant modes as possible, a result that
can be approximated by mounting the
loudspeaker near the floor in one
corner. A position near the ceiling in the
corner is just as effective, though it may
have other disadvantages. This discus-
sion has assumed that all the resonant
modes have the same amplitude and are
equally annoying, that the loudspeaker
system has a uniform frequency
response down to a frequency below the
lowest room resonant frequency. and
that the programme has significant
energy in the low frequencies. None of
these assumptions may hold in practice
and in any specific situation it is not
possible to predict in advance which is
the most advantageous location for the
loudspeaker.

However, there is a simple experi-
mental technique that allows the best
location to be found. Loudspeakers are
now generally bought in pairs for use
with a stereo system and the perfor-
mance of both loudspeakers is likely to
be very similar. If both are driven by the
same mono signal, one speaker may be
placed in a corner and the second in any
alternative domestically acceptable
location. Switching from one to the
other will allow a comparison of the
sound quality obtained in the two

locations. The speaker giving the least
acceptable sound quality may then be
moved into a third position and the
comparison repeated until the optimum
position is found. It is highly likely that
the best stereo performance will be
obtained with the second speaker in a
position symmetrically placed with
respect to the best mono location, but
the suggestion is well worth checking
before finalising the positions.

Boundary reflections. The effects so far
discussed are what might be termed the
reverberation acoustic effects, but there
are other inter-actions between the
loudspeaker and the room boundaries
that are of significance. When the
loudspeaker is placed close to the wall
or on the floor, the sound that travels
direct from loudspeaker to the listener
is followed within a few milliseconds by
sound that has been reflected from the
floor and adjacent wall, and from the
wall surface behind the loudspeaker. At
every point in the room there will be a
path length difference between the
direct and reflected sound that will
result in phase cancellation and produce
a crevasse in the response, but at other
frequencies the direct and reflected
sounds will be in phase and produce
peaks in the response of the listeners
ears,

The immediate reaction is that
anything that introduces peaks and dips
into the response curve can only result
in some degradation in the sound
quality. This is probably true, though it
is certain that the hearing system can to
a large extent ignore peaks and dips in
the response when they are produced by
the room, though it would consider
them disastrous if they were present to
the same extent in the direct response of
the loudspeaker as measured in free
space. This is well illustrated by the
curves of 4(a) and (b) the frequency
response curves of a good loudspeaker
(a Quasar) taken in the open air and
again in the listening room with the
microphone in the normal listening
position and the loudspeaker in its usual
location near one corner. Subjectively
judged, the effective loudspeaker
response at the listening position is that
measured in the open air and conse-
quently very different to that measured
at the listening position in the room.

The peoalis and dips due to reflection,

from the wall surfaces in the immediate
vicinity of the speaker can generally be
greatly reduced by the use of thick
sections of a good sound absorbent
immediately behind the speaker and on
the adjacent wall. The accent is on thick
sound absorbent sections, for where the
peaks and dips occur in the frequency
range below about 500 Hz, the thin
sound absorbent materials such as the
common acoustic tiles are of little value.
We use blocks of polyurethane foam
about 3ft x 2ft and six inches thick, but
the seat cushions from a settee or easy
chair are a satistactory substitute when
experimenting.
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Whether these absorbents are of
value in any particular situation can
only be determined by actual trial, the
technique described earlier for deter-
mining the optimum loudspeaker posi-
tion being useful. Switch a mono signal
between one speaker in the optimum
position, on the left hand side of the
room, and a second speaker on the right
hand side with the sound absorbent
behind it. This allows an immediate
comparison of the effect from the
listening position normally used. Clear-
ly, if you are a believer in the use of
omni-directional loudspeakers this
technique is not for you.

Sound power output. Apart from the
effect of the corner location upon the
frequency response there is yet another
‘interaction that is significant. If a
loudspeaker is located on the floor in
the centre of the room, the diaphragm
looks out into a solid angle of 180
‘degrees (2w steradians). If it is then
moved down the floor/wall corner, in
the middle of the long wall, the included
angle is reduced by half (to =
steradians) and on moving it to the
corner of the room but still at floor level,
the solid angle seen by the diaphragm is
again reduced by half to one quarter of
its original value (to =/2 steradians).
Each reduction in the included angle
doubles the acoustic impedance pre-
sented to the diaphragm and so doubles
the acoustic output, at least in the low
frequency end of the range where the
polar diagram of the speaker in free air
would be substantially circular.

The effect is well illustrated by Fig. 5
— measured values of the sound power
for the same loudspeaker standing first
on the floor in the centre of a room, then
against the wall in the centre of the long
wall, and finally when standing in the
corner. The measurements were made
in one-third-octave bands with the
loudspeaker supplied with a pink noise
signal. It will be seen that below a
frequency of 250 Hz each move from
centre towards the corner location
increases the power output, the step
approximating 3dB at the lowest
frequency.

The overview

The various effects may now be
summarized and integrated. Standing
the loudspeaker in a corner will increase
the power output at low frequencies,
will excite the maximum number of
room resonances and will probably
produce the smoothest overall fre-
quency response. If one dimension of
the room is much larger than either of
the others the frequency of the lowest
mode of resonance will be well below
that of the next higher mode and this
may result in the lower mode being
unduly prominent. This effect is more
significant in small rooms. Moving the
loudspeaker among the long wall
towards the centre of the room will
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Moving the speaker away from the wall
will move the dips and peaks down the
frequency band towards the lower
frequencies where they may be less
obstrusive. Exactly the same effects
occur as the louspeaker is lifted off the
floor.

The loudspeaker designer may have
balanced the frequency response taking
advantage of the reinforcement due to
the floor, in which case the user is likely
to find that the performance of the
loudspeaker is greatly improved by
standing it on the floor in his listening
room. Conversely if the designer
balanced the response with the speaker

Fig. 5. Measured values of speaker
output at different positiors in a room.

supported on a stand above the floor,
the user may find it advantageous to
mount the speaker in the same manner.

It will now be appreciated that there
are very complex interactions between
a loudspeaker and the room in which it
is mounted. Generally, they are too
complex to allow any specific directions
for mounting loudspeakers to be given,
but an understanding of what happens
is an excellent guide when attempting
to find the optimum location for vour

‘Www.americanradiohistorv.com

loudspeakers in your rooms.

My thanks are due to Mr. W. R.
Stevens of our laboratory who obtained
almost all the experimental data used to
illustrate the conditions in a typical
listening room.
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An example of the design of an industrial system

by J. Skinner, Leafields Engineering Ltd

Many electronic engineers will have
had little or no experience of the
computer world and its specialised
language. The prospect of having to
tackle a new discipline will probably
daunt many who at the moment are
wondering “‘what can microproces-
sors do for me?’’. The purpose of this
article is to show how the initial
barrier can be overcome. This is not
intended to be an exposition on
microprocessor (m.p.u.) technology
or even a detailed description of how

they operate — for that, consult the
manufacturers’ handbooks. What is

int’ended is that we shall select one
particular model, the Intel 8080, and
proceed through all of the steps
required for a particular application.
Most of the available application
reports demonstrate a programme for
the application well enough but leave
out much of the information that the
beginner needs.

There is no doubt at all that the
arrival of the microprocessor concept
makes available to the electronic
engineer what has always been availa-
ble to the computer man, a very
versatile and powerful tool, which is
capable of replacing complex logic
systems with a mere handful of com-
ponents. A most attractive feature of
m.p.u. systems is the ability to stan-

Fig. 1. Basic layout of a microprocessor.

dardize the hardware (circuit and
therefore p.c.b.). Differing
requirements for successive applica-
tions are accommodated entirely in
programming software. Unfortunately,
the cost saving made in using standard
hardware is usually consumed by the
additional cost of software preparation.
The ability to modify system operation
simply by altering software is however
a major advantage, particularly where
this is required for equipment already
in service.

Obviously, the application described
in this article can only be a typical one;
however, the design techniques are the
same for most basic types of applica-
tion, so that the reader should be able to
design his own system by following the
pattern described.

The Intel system was chosen because
it appears to be one of the most popular
in use. Unfortunately, there is no
software compatibility between the
various types that are available — the
processing power of the 8080 is contin-
ually being surpassed by competitors
and Intel themselves are in the race to
produce more advanced systems. How-
ever, most engineers will only need to
use a small part of the m.p.u.'s total
ability It takes time to become fully
familiar with the technique of using
each model, so that the temptation to
try each new product as it appears must
be resisted, unless the advantage gained
in changing can be shown to be

worthwhile. This fact is equally true
with programming technique — much
time can be spent in producing an
efficient programme, when the real
object is to carry out a task, not to
produce more and more efficient pro-
grammes.

One further word of warning. Those
with computing experience will
obviously wish to use the m.p.u.’s
capabilities to the full and will often be
considering complex applications. Pro-
gramming for such functions is simpli-
fied by the use of various compiling
languages and by machines designed to
translate the programme into the
programmed memory used by the
m.p.u. system. In this type of applica-
tion, the expense of compiling machines
‘is justified by the job which the system
is to carry out. On the other hand, many
industrial applications can be achieved
by the provision of less than 100 words
of programme. This can be constructed
directly into the “machine code” used
by the m.p.u., without resort to special
language or compiling machines alth-
ough, if these are available they will
make the task much easier. The system
described later in this series was
developed using a single programming
aid costing £120, and even that was not
anecessity.

Basic system

Figure 1 illustrates a fairly basic layout
for a microprocessor system.
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Fig. 2. Flow chart showing sequence of
events during the feed of a b.c.d. input.

Central processor unit. The c.p.u. is the
computing element of the system,
carrying out logical and arithmetic
functions at high speed, which is
coupled to other elements via two sets
of bus lines. The data bus is used for
transfer of data between the elements of
the m.p.u. system and also, in some
cases, with the outside world. The 8080
has eight of these data lines providing a
basic resolution of 1in 256. Other makes
of c.p.u. are available with 4, 16 and even
32 data bus lines. The second set of bus
lines is used to address other elements.

The 8080 has 16 address bus lines, thus

providing 65,536 addressable locations
(known as 65k). Some c.p.u. types
combine some of the data and address
busses. There are also a number of
control functions, too detailed to deal
with here.

Clock control. The c.p.u. element is
driven by a clock system, which differs
widely between various makes of c.p.u.
The 8080 requires a two-phase system
and Intel provide a circuit element
dedicated to this function. Some types
use a relatively slow clock, the ultimate
being a single-step system. Single
stepping is useful for proving correct
operation and a means of providing this
facility for the 8080 will be described
later.

Programme store. Instructions to the
c.p.uare stored in this element in binary

form. A read only memory (r.o.m.) is
usually used where the programme has
been proved and is required in quantity.
For development purposes, a
re-programmable r.o.m. (p.r.o.m.) or
even a random access memory (r.a.m.)
may be used.” The p.ro.m. or ram.
provide the user with a means of
modifying his programme where this is
found to be necessary during the course
of development. These elements will be
discussed in detail later in the article.

Memory. Random-access memory, as
described above, is used here for
temporary data storage. Data may be
shifted in and out of this element as the
c.p.u. commands. Most c.p.u.s them-
selves contain some temporary storage,
the 8080 containing seven user registers
of 8 bits each. The c. p.u. storage may be
sufficient for some simple systems. If,
however, the system is intended to be
universal, it is best to include r.a.m. in
the design; it can always be omitted if it
is found to be redundant.

170. This is shorthand for Input/Out-
put, the elements which couple the
m.p.u. data bus to external systems.
There are a number of types available,
providing for parallel or serial applica-
tions. Other features such as data
latching are also available.

Handshaking. This term describes the
method of coupling a high-speed system
such as the m.p.u., to a low-speed
system such as a printer. Operation of
the m.p.u. is held until the appearance of
a “ready” signal from the printer. A
block of data is then transferred to the
printer and the m.p.u. again held until
that block of data has been dealt with.
The printer “ready” line thus slows
down the operation of the m.p.u. to suit
its own slow speed.

Interrupts. This is a means of halting the
c.p.u. in its execution of programme.
The c.p.u. may then be required to wait
until commanded to re-commence or it
may be commanded to proceed with
another set of programme instructions
until a further interrupt returns it to
continue with the first instruction set.
Where a number of peripherals are
sharing the c.p.u., a priority schedule
may have to be observed.

The above description is, of necessity,
brief. No mention has been made of the
c.p.u architecture, the logical compon-
ents of the c.p.u. and the way in which
they are linked together. No m.p.u.
system can be developed, built or tested
without reference to the manufacturer’s
data. Most manufacturers provide
valuable assistance in the form of
instruction and programming manuals

* and it is recommended that these be

studied before purchase of components.
Many potential users will be interested
in the kits and ready built and tested
modules that are available, although to
date, we have not found any that suit
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our own requirements. True, unwanted
components can be left out, but when
one has to add extra component boards
then it is perhaps better to start afresh.
(All of the components used in the
system to be described can be housed on
a single board.)

Programming

Having looked at the general m.p.u.
system, we can now examine methods
of instructing the system to carry out its
task. As mentioned previously, the aim
is to provide the reader with enough
basic knowledge to develop a pro-
‘gramme to suit his own problem.

The 8080 is an 8-bit system. That is,
the system deals with binary states in
blocks of 8, each of the 8 data lines
dealing with a single binary digit, or bit,
the block forming a “data word” or
“byte”. Words of more than 8 bits can be
dealt with in several bytes, although
they will obviously take longer to
handle. Either binary, or binary-coded
decimal data can be handled, as will be
demonstrated later. First, though, a
look at the programme requirement.

The c.p.u. has the ability to carry out
anumber of definite tasks, known as the
instruction set, each instruction being
initiated by a unique 8-bit control word.
The binary words controlling the c.p.u.
are known as “machine code”, which is
often written in base 8 (octal code) or
base 16 (hexadecimal code or Hex). The
machine code instructions are stored in
logical sequence by the programme
memory and used as required by the
c.p.u. The first task, therefore, is to
construct the logical sequence of events
which the m.p.u. system is to follow.
This sequence is known as the pro-
gramme.

The best way to construct a pro-
gramme is to set down the sequence of
events in the order in which they must
occur. The diagram so constructed is
known as a flow chart — users of PERT
diagrams will find the technique a
familiar one. The flow chart will show
inputs and outputs and will comprise
events and decisions. Where decisions

-are made, the programme will branch

into 2 or even 3. Return loops provide a
means of searching for the existence of
a particular state of affairs.

As an example, one can take the
output of a 3-digit, binary-coded deci-
mal digital voltmeter into the m.p.u.
system, assuming the d.v.m. data to be
staticised. The data is to be compared
with constants held in c.p.u. registers,
the programme proceeding when d.v.m.
values are equal to or greater than the
constants. The use of b.c.d. implies 4 bits
per decade. For simplicity, we shall deal
with one decade/byte, the hundreds
being termed the most significant
decade and the units the least.

Each decade is thus circulated around
its sampling loop until it is equal to or
greater than the desired value. When
that value is reached, the c.p.u. moves
on to deal with its next instruction as in
Fig. 2. The important thing to remember
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in constructing programmes is not to
try to achieve all in one attempt. It is
best to break up the programme into
small groups, one or more of which may
be of use in another part of the
programme, which should be con-
structed to make this possible. Where a
section is of general value it is known as
‘a subroutine. Most manufacturers
maintain a library of subroutines for
subscribers’ use and these can be useful
in providing proved programmes.

The flow chart should be constructed
without reference to a particular
instruction set. When it is complete the
instruction set can be consulted and the
assembly list prepared. (The assembly
list is the schedule of c.p.u. instructions
assembled in sequence.) The complete
flow chart and software for a specific

problem can now be developed, leaving
the hardware details until the next
article. The example developed above
will be used but, to widen the scope of
the discussion, we shall make a few
improvements — always difficult to
resist.

First, though, a word about the use of
discrete logic. There are many logical
functions which are effectively carried
out by existing logic blocks, and there is
always a temptation to use them where
such functions are required. There is
usually no reason why they should not
be used except that they tend to reduce
the versatility of the m.p.u since a
purpose-designed printed-circuit board
is needed. However, if the use of
discrete logic considerably simplifies
the programme then there is a case for
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Fig. 4. Arrangements of input and
output ports of the microprocessor.

Completed
flag

select lines
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its inclusion — each application must be
assessed on its own merits. In the
example describe below, discrete
decoding reduced the number of 1/0
elements required and resulted in a cost
saving. Where process time is impor-
tant, the number of programme steps
can be reduced with the use of discrete
logic functions. .

This example described is intended to
illustrate the versatility of the m.p.u.
and some of the techniques which can
be employed.

Problem

It is desired to control a dispensing
system which has a hopper feed on each
of eight supply lines, as shown in Fig. 3.
The hoppers are controlled by solenoid
valves and feed a digital weighing
system. The quantity to be dispensed
from each hopper is prescribed on
punched card.

The sequence of operation is as follows.
(1) Operator inserts a card into reader
and operates the START control.

(2) System reads the card data for one
hopper and opens the valve for that feed
line.

(3) The weighing system is monitored
until the quantity required from that
line has been dispensed; the valve is
then closed.

(4) The sequence is repeated for each
line in turn until all lines have been dealt
with. A “completed” signal is then
generated.

Solution

Card Reading. The method of dealing
with the data stored on punched card
(or on any other storage medium) will
depend on the equipment used. The
simplest way is to put the data on
common bus lines and provide a ‘chan-
nel select’ signal. For eight channels,
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-one can simply raise a command signal
on one of eight output lines, or use a
one-out-of-eight decoder, driven from
three output lines. As a decoder is
cheaper than an extra 1/0 block, we
opted for the decoder in this case.
Supposing 1% accuracy was specified, a

initialize outputs

Await start
Cancel compiete fiag

Input select
Output select

Fetch next X input

lLogic flow

Select card
column

Card data

Enable next output Open valve'nl

Fetch input Y (.sb.

Y Ls.b.-XIsb.

Vv

Fetch Ym.sh.

Close atl
valves

>
Disable output

Count down input

Count down output
Compteted ?

Complete
iamp

YES
Set completed flag

Fig. 5. Completed flow chart for the
system of Fig. 4.

Wireless World, June 1977

three-decade measurement system
would be required. Either binary or
b.c.d. could be used, but b.c.d. is simpler
to deal with and would probably be
provided from the weighing system. The
input bus to the m.p.u. system is
therefore 3-decade b.c.d. (i.e. 3 X 4
lines).

Weighing data unit. The input from the
weighing system is also 3 X 4 lines.
Again several possibilities of handling
the weighing system data exist. The
data could be fed to the card data bus
and used when required by means of an
output select signal, or it can be given

its own I/0 ports. The card reader.

would probably be connected to the
m.p.u. system with its own separate
cable, bus control being fitted at the
card reader end to reduce the number of
cables and connector pins It would
probably be most economic then to
provide separate 1/0 ports for the
weight data. Multiplexing control out-
puts might be required in some
instances but are left out in this
description for the sake of simplicity.

Valve control. The requirement here is
for 1 of 8 to be selected. A three-line
binary decoder could be used except for
the fact that one of the outputs from a
decoder is always active unless an
illegal input is supplied. We decided to
use a separate 1/0 block here.

Remaining outputs. Three ports are
required for the ‘card select’ lines and
one further port for the ‘complete’
signal.

Weigher outputs. In the example dis-
cussed earlier, we dealt with the d.v.m.
b.c.d. outputs in three separate bytes,
one byte per decade. This is wasteful of
1/0 ports, and we shall now economise
and use one byte per 1% decades of data,
calling the bytes m.s.b. and l.s.b. The
same system is applied to the card data
lines, as shown in Fig. 4, where the
second [/0 block is shared between

‘card and weigher l.s.b. data. Data entry
-to the c.p.u. is via a temporary, eight-bit
‘register known as an accumulator. Data

held in the accumulator may be pro-
cessed directly by the c.p.u. or trans-

WWW.americanradiohistorv.com

Fig. 6. A complete prototype m.p.u.
system. The c.p.u. is at rear left, input
and output blocks right rear and front,
ra.m.s in the centre and r.o.m. the
white i.c. centre left.

ferred to other storage registers.

We shall now proceed to show how
the card and weigher 1.s.b. data held in
the second I/0 block can be separated.
The technique is knowh as “masking”
and is simply applying a logical. AND
function to eliminate the unwanted
data, as in Table 1, where the top row is
the mixed data, the second row the
other AND input and the third row the
AND output. (D is weigher data, d is
card data). The outputs are shifted right
by four plates to give the card data in
the correct sequence.

Table 1
d d d d D D D D
1 1 1 1 O O O 0]
d d d d O “O 0O O
O O 0O 0o d d d d

Similarly. the weigher data is separated
by the complement of the second row of
Table 1. The flow chart for the system is
shown in Fig. 5. Card columns are
selected in sequence and the data read
off. The appropriate valve is then
opened and the d.v.m. data compared
with the card reading When the correct
weight is dispensed, the valve is closed.
The number of card columns and also
the number of valves operated is
counted down from the total number
stored in c.p.u. registers and when all
have been dealt with in sequence, the
‘complete’ signal is generated and the
system returned to await the start.

Next month the machine code and the
hardware requirements for this pro-
gramme will be described.


www.americanradiohistory.com

Wireless World, June 1977

Broadcast stereo coder

2 — Circuit description and construction

by Trevor Brook Surrey Electronics

The complete coder is shown in Fig. 10.
IC, and IC, provide regulated and
short-circuit protected plus and minus
15-volt lines. The output voltage of
these i.cs has reasonable temperature
stability, which is desirable for the
negative line, since it provides the
reference for oscillator amplitude.
Though short-circuit protected, the
regulators cannot withstand reverse
polarity at their outputs. so D,; and D),
prevent damage, should the two
supplies be inadvertently shorted
together.

The 19 kHz sine-wave oscillator
described in part 1, IC; has one
addition, the chain of diodes D,
across the output. There is the chance
that, when starting, the oscillator
output could hit the supply rails and
thus go beyond the linear region of the
multiplier, IC,. When the multiplier is
overdriven its output, instead of rising
further, distorts and begins to fall,
‘which means that the comparator no
longer receives an input in proportion to
the oscillator amplitude and the oscilla-
tor stays locked into a condition where
it oscillates at the supply clipping point.
Diodes 11 to 14 clip the oscillations
below the multiplier's serious non-lin-
earity level without affecting the oscil-
lator distortion when running normally,
at the designed output of 1 volt r.m.s.

Multiplier IC, has its X+ and Y+
inputs tied together, so that it acts as a
linear frequency doubler with R,
‘providing trimming of 19 kHz feed-
through rejection. The rejection figure
obtainable worsens as the multiplier’s
maximum permissible input swing is
approached. hence the reason for
driving at 1 volt.

The loss occurring in the multiplier is
recovered by IC; and. since it must
provide over 30dB gain. a wide band-
width op-amp is used. a 531. A 748 can
just about manage the job but it
introduces a significant temperature-
dependent phase shift, a very undesira-
ble characteristic in this part of the
circuit.

Notch fitter 1Cy has virtually unity
gain at 38 kHz and is within the
capabilities of a 748. Of all the active
notch arrangements [ have tried. the

Wien bridge seems the most repeatable.
No very high impedances are involved,
the loss at double notch frequency is
less than 0.2dB, the corresponding
phase shift is small and stable, and a
notch deeper than 30dB can be obtained
at 19 kHz. Two adjustables set the time
constant of one bridge arm and the
circuit Q and both are adjusted for the
deepest notch. Perhaps ICy and its
associated circuitry is a lot of trouble to
avoid a simple LC rejector; but cus-
tom-wound inductors are also a lot of
trouble, have poor tolerance and the
possibility of causing distortion if ferrite
cored.

Capacitor 16 couples the 38 kHz into
the balanced modulator and blocks the
accumulated d.c. offset. Though only a
volt or so, it is unlikely to be tempera-
ture stable so Ry establishes a stiff
grounding for the multiplier. The value
of C,, is chosen with Ry to cause small
phase shift, yet provide some welcome
roll off at low frequencies, since the 531
is a disgustingly noisy little animal. The
comparator sensing point is also taken
from here, again with no worries about
superimposed d.c.

Left-channel audio passes through
R,, and C; where it receives pre-em-
phasis of 50ps. Capacitor 17 may be
omitted for a flat frequency response or
alink could replace R, on the board and
R,, be placed by a switch bank with
various capacitors to give a choice of
pre-emphasis. A straightforward audio
amplifier IC; drive the first filter section
through its correct source impedance,
R,;. The filter is terminated by Ry and
feeds into a compound emitter follower,
Tr, Try single-transistor emitter fol-
lowers cause too much distortion, even
at signal levels below 1 volt as here.
Resistor 4% is the source impedance for
F,; which is terminated by R, Ar-
rangements on the right channel are
identical apart from F,,'s terminating
resistor which is split between a preset,
R, and a fixed resistor. Thesc filters are
normally intended for use as a stereo
pair. but on an experimental coder there
appeared o surprisingly large phase
shift between the M and S signals as 15
kHz was approached. This turned out to
be due to crosstalk (at —60dB) between
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the two halves of the filter which
produced a spurious signal of different
phase on the ‘silent’ channel. The cure
adopted here is to feed each channel
back through the second half of its
original filter block and keep the left
and right channel blocks well apart.

The A and B signals emerging from
Fig and F,g are fed via their phase
shifting networks, Rq,, Cys, Cy and Ry,
C,s Cyg to the output adder IC,,. The
different values for C,; and C, is
explained by different paths through
the differencing amplifier and differ-
ence in circuit board capacity for the
two channels.

The differencing amplifier, ICy, uses a
748 rather than a 741, since less phase
shift is introduced at the higher audio
frequencies and the change with tem-
perature of the remaining phase shift is
lower. The second drawback of the
multipliers used here is that they
produce a small amount of second
harmonic distortion and, though this is
immaterial in the doubler configura-
tion. it is relevant when using the
balanced modulator configuration.
Such distortion on the audio port will
produce second harmonic distortion for
difference signals below 7.5 kHz and
beat tone distortion for frequencies
between 7.5 and 15 kHz. On the 38 kHz
port. the effect will be to give an output,
with associated sidebands, at 76 kHz.
Like feedthrough, these effects worsen
as the multiplier is driven harder and
here the carrier level. and audio level for
a full difference signal, are set 6dB
below the multiplier's non-linearity
point. The audio takes precedence and
goes to the X port, which has the better
linearity specification. The objection to
driving the balanced modulator at even
lower levels is that noise would become
obtrusive. The double-sideband.
suppressed-carrier difference signal
from IC,, is fed to the adder at the
correct level via R,

The gain of 15dB required from IC),,
the output adder, for the S signal. is
possible from a 748 and the noise level of
these devices is also good enough for
this position. The signal components
may be switched individually by the
d.il. switch mounted on the board. S, ;.
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Fig. 10. Circuit diagram of complete

coder. (The junction of C;; and Ry
should be taken to be the line marked
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and Ry is present to stop the 748 going
unstable should all the switches be
turned off. A balanced output is pro-
duced by IC,, which is a unity gain
inverter.

The sine-wave pilot signal is taken
directly from the oscillator output,
passed through a trimmable phase shift
network C,;, Rj3, Ry and then atten-
uated suitably by R,;, R before reach-
ing the adder. Mono/Stereo switching is
achieved by a reed relay mounted on the
board immediately by the adder, which
disconnects the pilot and S signal. The
reverse diode and capacitor around the
relay coil completely remove any click
due to the switch but some click
remains as the reed contacts make or
break. There is no d.c. offset being
switched and no capacitor charging as
the contacts close and the click only
occurs if the pilot is switched on at the
d.il. switch. The reason is that the 19
kHz sine wave is being interrupted
instantaneously: another way of think-
ing of it is 100% amplitude modulation,
and a continuum of sideband.energy
will extend from d.c. to infinity. The
peak level of the click at the coder
output viewed on a 'scope with a 15 kHz
filter and no de-emphasis is —30dB.’
Some coders leave the S signal on when
in the mono mode but it is no trouble
here to remove it and it seems good
practice to do so if stereo performance is
not compromised.

The little arrangement around the red
and green l.e.d.s allows mono and stereo
indicators to operate along with the
reed relay, while only using a single-
pole switch contact, which closes for
stereo. This allows for easy remote
switching. The green le.d. passes full
relay current in stereo and the red le.d.
draws a small current in mono which is
insufficient to hold the relay in, yet
subjectively gives the same brightness
because of the greater efficiency of red
led.s.

Construction

To achieve a compact layout, as well as
to avoid links and keep signal tracks
short in the interests of reducing
crosstalk within the coder, the p.c.
board has to be double sided. The whole
coder, including its power supplies and
mains transformer, is accommodated
on a board 165 by 165mm. To avoid hum
pickup it is essential for the board-
mounted mains transformer to be
magnetically shielded. Though the
board track layout is designed to avoid
ground loops, many i.cs have built-in
loops which make them susceptible to
hum induction when in a magnetic field
in the same plane as the i.c. chip. This
applies particularly to the multipliers
and regulators used here, and a cylin-
drical Mumetal can for the mains
transformer provides over 30dB reduc-
tion in its hum field. a more than
adequate margin. The heatsinks pro-
vided for the regulators run hardly
warm to the touch and only reach 30°C
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above ambient under supply overload
conditions. However, their sides provide
convenient points for glueing down the
large smoothing capacitors to prevent
them from vibrating and their leads
fracturing under severe mechanical
shock. Clear Bostik 1 is suitable for the
purpose.

All the trimmers are visible-setting,
single-rotation types. None of them is

doing more than providing a very fine’

trimming adjustment, so multiturn
types are not justified. In -addition,
being able to see the position of a preset
is extremely useful as an unusual
setting frequently leads to discovery of
an incipient fault.

Resistors which have a bearing on
gain, phase or important time constants
are 2%, with thick film types being
preferred for the lower values where
they are available, since they have a
lower temperature coefficient
(=100ppm) than the 2% metal oxide
types (%250ppm). Similar comments
apply to capacitors where 1% silver
mica types are used for the notch filter
and pilot phase corrector with a low
temperature-coefficient polycarbonate
type for C, Stripboard construction is
not likely to be successful, but printed

N

circuit boards are available from the
address at the end. Ground tracks:

radiate along the board from the output"

adder and there are in addition several,
apparently redundant, ground tracks
forming ground guards to reduce board
leakage' and intertrack capacity. The
positioning of circuit sections on the
board also contributes to minimal 19 or
38 kHz pickup along the audio paths or
by the output amplifier. The long-tail
pair comparator transistors in the
oscillator are mounted together and a
drop of glue between them will do no
harm. While the difference signal is at a
fairly high impedance, the capacity of
its line has to be kept low to avoid loss
or phase shift of the upper sideband and
this is done by IC , being directly next to
the adder.

The board pins connecting the plus
and minus 15V lines through the board
to their distribution tracks across the
top can be omitted until correct func-

tioning of the power supplies has been

checked. To simplify initial checking it
is a good idea to omit the pre-emphasis
capacitors as well, C;, Cy, so the coder
can be set up with a flat frequency
response,

woNn
= =
=
<)
xr
DD
&
3

fragiN
— W

(]
gr
uelies]
o

o

N o

=]

47k
1.8kx2%
8.2k*x2%
8.2k *x 2%
2.2k
330k *2%
100k
10k*+2%
470x2%
470 2%
10k + 2%
4.7k

4.7k

4.7k
8.2k+ 2%
8.2k*+2%
5.6kx2%
3.3k

3.3k

3.3k
100k * 2%
150k +2%
470
1.5k *x2%
1.8k*x2%
47k+2%
18k *2%
1.8kx2%
47k 2%
1ok * 2%
100k + 1%
6.8k*+2%
39%k*x2% *
39k

22k

Tk*2%
4.7k +2%
3.3k
Tk+2%
4.7+2%
100k + 2%

DDVDIVWIDDD
S o g
w N = 3

@ o
&

VDDIVDHDDOD P DD D
=
=
+
X

&8 w0

-
-~ &

I:O:OC‘ZOI:O
o

o
@

(St iy
S o ®m o wm
©

(]

DDDDDODDDD
S

atastadts

N (=]

[N
s W
~J
P

WoW N AR NN
- 0 ®w LN W

DD DODDDDODODDDOID
@D O N~ T~
- 0® @ w oo o &

W W
& W
@ o o
& WoN

DVODVDODDDDODVDDD
w
b3

X
o
DDV IVDDODD

D
w
>
G ® ® W @
O ©®® o

D DDD D

BN NN WoW W
WN -0 B oy
[

£y
IS

Iy
el
N

o

IS
~
@

OO0 O DDD
i

IS
©

VDD DDIVIDDD
& S

o
=]
a0
©'®

Parts

list
6.8k % 2% Cho 33u10v
39kx 2% C,, n 1%
ggk (co 3.3p .
135” Ca 4.7n %1%
PR C. 4.7n £1%
33 @ Cis 3.3p 3
1i(+20 C'IG 10n +5%
2% C,, 500p 1%
100k = 2% Co 500p-+ 1%
00k sse & ahe 5%
470k = 2% cor 313’;;
ggt*—Z% 8?“ 1'6 0%
8 2k + 2% e ZOS
5.6k +2% Co 47p
s
. 29 -3p
ol T
9.1k=2% op
4.7kx2% &2 5p
4.7k+2%
22k*2%
22k +2% D, 1N4001
10k Dy — 14 1N914
6.8k D 1N4001
e,  pov Rod Lo
Bkx2% 18 ed l.e.d.
6.8k+2% Dig Green l.e.d.
6.8k Dy 6.2V Zener
470
33 Tr, IN5457
Aoty Tr, _, BC239C
15 1/2W Try BC309
15 1/2W Tre BC239C
4.7k +2% Tr, BC309
U ps BC%SSC
r BC
2200u/40v
100n
100n IC, , L1311 or
22004 40V TBA1 415
100n IC /4
47n IC, MC1495L
4.7n+1% IC 531
3.3:)1 0 ICZ 7809 748
100n ICyo MC1595L

www americanradiohistorv com

Wireless World, June 1977

Printed circuit boards

A set of p.cbs comprising one
double-sided board, which measures 6%
X 6%in, and two smaller single-sided
boards is available at £7.50 inclusive
from M. R. Sagin at 23 Keyes Road,
London N.W.2,

X, 19kHz crystal, RC 13U Surrey Electronics,
The Forge, Lucks Green. Cranleigh, Surrey).

Mains transtormer (Surrey Electronics).

F, F,. BLR2011N filters \Harrogate Radio Ltd,
2/3 Sykes Grove, Harrogate, W. Yorks;.

Heat sinks. Redpoint TV3 Elecrovalue, 26 St.
Jude's Road, Englefield Green, Egham,
Surrey).

Relay, d.i.l. switch, trimmers and trimmer
capacitors can be obtained from Doram
Electronics, PO Box TR8, Wellington Road,
Industrial Estate, Wellington Bridge, Leeds 12.

The next article will describe the
alignment of the decoder.

@ continued from page 38

Matrix H decoder
component suppliers

The integrated circuits used in the BBC
matrix H decoder are normally available
only to QS licencees of Sansui Electric
Co. By special arrangement, Sansui
have agreed to supply the ics to
constructors on the understanding that
they are for private use and not for
resale. (At the time of writing, Sansui’s
QS licensing arrangement does not
allow manufacturers or kit suppliers to
deviate from the Variomatrix circuit.)
Price is £9.98 per set of four i.cs plus
va.t. from Sansui Audio Europe S.A.,
Spares Department, 39 Maple Street,
London W1. Printed circuit boards for
both the variable matrix and the phase
shift circuits will be available at £6
inclusive per pair from M..R. Sagin, 23
Keyes Road, London NW2.
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SEW analogue panel meters are now
available ex-stock (compared with 6-8 week
delivery date from competitive manufacturers).
And that's not the only advantage to buyers now

B Special scales to meet individual customer
requirements on quantity orders.

BPrecision construction with high quality
pivot and jewel movement.

ITT Instrument Services are sole UK stockists
and distributors.

You also enjoy big choice of types, in-depth
stocks, smooth streamlined progressing of your
order and of course, a friendly personal service.

BBroad range of sensitivities and sizes.

BLow individual cost* with attractive
quantity discounts.

Analogue Panel Meters.
Only SEWand ITT give youall this.

B Choice of moving coil, rectified moving cail
and moving iron movements to suit applications.

Edinburgh Way, Harlow, Essex.
Tel: Harlow (0279) 29522 Telex: 81525

ITT

THE ONLY WAY TO BUY.

2 W R .

i A . Shinohaca
*From £4 one off to £2.66 for 1000+ § e ;
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Personal
Computing
from
Cramer
Electronics

Cramer offer a complete range of
microprocessors for the home
computer market.

Products from AMD (8080), Zilog

(Z80), T.I. (9900), Motorola
(6800).
Single board computers:
MEK6800 DI, Kit . £103.27
MBBADS, complete with
Keyboard and Display £687.76
. Zilog, MCB ... ... .. £395.00
. TMS9900, Micro 99 Assembled
....... . . £400.00
Books:
¢ 6800 Appl. Manual . £10.00
6800 Software . £5.00
9900 Software . . £6.00
TTL Data Book . . £5.50

MOTOROLA MEK6800 D2 KIT

Plus many more
A build-it-yourself microcomputer designed around the Motcrola M680O0 Family.

Kit contains CPU (MC6800), 256 x 8 RAM (2 x MCM6810 AP), 2 x P.1.LA. (MC6820),
1 x ACIA (MC6850), Hex-Keyboard, Hex-display, interface to audic cassette, plus all
additional components. Easily expanded. Single 5v supply needed.

Only £192.00

Cramer, 01-579 3001
16 Uxbridge Road, Ealing
W5 2BP

including VAT, postage
and Full documentation
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arlsberg

Northampton was considered
to be ideally situated because
of its proximity to the M1
motorway for trunking
lager to all parts of England,
Scotland and Wales. As a
nationally marketed brand
and with distribution costs
becoming even more
important, central location
was a prime requirement to
Carlsberg.

(| Ut

Managing Director
Carlsberg

Wireless World, June 1977

MAN

“NORTHAMPTO

:/j‘ = ;_. ‘\\" 2

Northampton has given us
the room we needed to expand
our manufacturing facility as

well as being ideally placed
for national distribution. Our
employees and their families

have found that the high
quality housing and the
combination of urban and
rural environment have
considerably improved
their quality of life.

/Ny Y

Managing Director
Telfers
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Double Glazing

We decided to move our
Solaramic patio door factory
to Northampton to take
advantage of the factory
space which was immediately
available, the good supply of
labour, the housing that was
readily available for key
workers and the central
position which made for easy
access to all parts of England,
Scotland and Wales.

L\ \‘ M/

Managing Director
Everest Double Glazing

COME AND JOIN US!

These are just three of the firms who have taken advantage of the opportunities that
Northampton offers for manufacturing, distribution and offices. The Development
Corporation is here to help you, to advise on your relocation problems and make the move
to Northampton easy for you and your staff.

Write to L Austin-Crowe, Chief Estate Surveyor to Northampton Development Corporation,

2-3 Market Square, Northampton NNI 2EN or phone 0604 34734.
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Interference from amateur stations

2 — A discussion of the results of the RSGB

investigation published in March

by |. Jackson G30HX

Before discussing the answers to the
survey questions certain points must be
mentioned concerning alterations made
to the figures given by some amateurs.
These “corrections” were made for the
following reasons:

In question 2 of section 1 a lot of
amateurs gave answers in fractions of
years (especially those where the
answer was less than one year). To
simplify matters these were rounded up
to whole numbers.

In a few cases in section 2, the answer
to question 1 was lower than any of the
answers in question 2. This is not
possible as it must at least be equal to
the highest answer given in question 2
and could be the total of all three
answers. To avoid possible exaggera-
tion, the answer to question 1 was made
up to equal the highest answer in ques-
tion 2.

In cases where the answer to question
1 exceeded the total of the answers in
question 2, some amateurs gave no
figures for question 2 and the result was
allowed to stand. This is reasonable
because, in certain circumstances, the
amateur might not be informed of all
the facts, or even bother to find out.

Again in section 2, in quite a number
of cases, the answer to question 7
exceeded that of question 6. As it was
the intention that answer 6 should
include the figures of answer 7, answer 6
was made to be at least equal to answer
seven.

The first two and last two questions in
sections 3 and 4 showed the same
anomalies as in section 1, and the same
corrections were applied.

Compilation of the results

The survey returns were separated into
the three groups Class A, Class B and
“Both A and B” amateurs. Each group
was divided into wired and non-wired
(to see if any great differences were
apparent between amateurs in wired tv
areas and non-wired tv areas).

Survey results

Questions are referred to in the follow-
ing form where it is convenient to do so.
For example, section 3, question 2b is
3.2b, etc.

A total of 1221 survey forms were
returned. This represents about 9.5% of
the RSGB licensed membership. Figures
in Radio Communication, January 1976,
assume that 60% of UK licensees are
members. While returns could have

been greater, it must be remembered
_ that a fair' number of licensees are

permanently inactive. While some
replies did indicate that the amateurs
concerned were not currently operat-
ing, most suggested a reasonable level
of activity. It is probable that the
majority of replies came from fairly
active amateurs. The return rate repre-
sents about 5.7% of all UK licensees.

The average time period covered by
the survey was 6.54 years. However,
operation ranged from over 40 years to
just a few days. Of course, the average
Class A figure is much greater than the
others because of the relatively recent
introduction of the Class B licence.

Thirty-six per cent of amateurs are
“slightly worried” about mterference
Those “not worried at all” or “moder-
ately worried” are equal to 26%. Only
10% are “severely worried”. Class B
licensees are less worried than the
others, even though 31% have problems
on 144MHz (see results for 1.4).

Of the h.f. bands 1.8 to 28MHz,

'1.8MHz is the least troublesome. This

might be expected because of the low
permitted power and great frequency
separation from the tv channels. TMHz
is worse, but most interference occurs
from operation on the remaining four
bands where over 20% of amateurs are
unable to operate freely. 2IMHz is the
worst band for the “A” class (this result
may be influenced somewhat by past
experience rather than by present
troubles, although the question asks for
the latter). The more recently licensed
“A and B” class have relatively less
trouble on 21MHz than “A”. However,
such differences are small.

The worst of the lower h.f. bands is
3.5MHz, probably because of its popu-
larity in the evenings (and hence tv
hours). Surprisingly, the new “A + B”
group has less trouble than the older
“A" group despite the recent growth of
colour tv (which is maybe more sus-
ceptible to video frequency interfer-
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ence). 7MHz is not too troublesome.
Technically this band is usually too high
to cause direct video breakthrough and
sufficiently low to avoid severe har-
monic problems. It is also not very
popular for evening use because of the
level of interference from illegal com-
mercial and broadcasting stations.

On the v.h.f. bands 144MHz is by far
the most troublesome on average, but
this is mainly due to the Class B
licensees (for whom it is undoubtedly
the most popular band). However,
despite the prolific use of the f.m. mode
(which is reputed to cause minimal
interference) 31% of “B” amateurs
cannot operate without problems.
“A +B” amateurs also have considera-
ble trouble on this band where 20% are
affected — similar to the h.f. bands.
432MHz is troublesome mainly for Class
B amateurs since it is probably the
second most popular band for them. On
70 and 432MHz “A” and “A + B’ results
are similar. Having obtained their full
licences, the “A + B” amateurs are likely
to move to the h.f. bands (though not
necessarily abandoning v.h.f.).

As question 4 asks for information
pertaining to present problems (and not
those in the past) it is probable that
differences between “A” and “A+B”
are due to reasons of band popularity.
For similar reasons, the high incidence
of trouble on 144MHz with Class B
amateurs is not that they have problems
peculiar to them — it is more likely the
very high proportion of them on that
band. Accordingly, they are the least
worried group, even though about a
third of them have problems (see 1.3).

The answers to question 5 follow the
same general pattern as in 1.4 but the
percentages are about one-half lower.
However, there are exceptions. In this
question results are likely to be
influenced by lack of interest or
popularity. Few Class B amateurs avoid
the 144MHz band because their choice
is obviously limited. The “A +B” group
avoid 70MHz in disproportionate
numbers. It is unlikely that this is only
for reasons of possible interference, but
rather that, having obtained a full
licence, they choose to explore the new
pastures of the h.f. bands.
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Although there is a visible correlation
between the expected troubles and the
actual troubles in question 4, because of
the other influences mentioned, maybe
one should be a little cautious before
concluding that any particular band
deserves a bad reputation for interfer-
ence problems. .

No attempt has been made to corre-
late the incidence of t.v.i. and the tv
channels received since, with the
change to u.h.f., the answers would not
be particularly meaningful if any dedu-
cations about v.h.f. tv were attempted.
In addition, a high proportion of
amateurs were very vague about which
channels or transmitters were received
in their area. Many did not give any
answer, and some answers were
obviously incorrect. It seems a waste of
time piecing together these scraps of
evidence to obtain a largely academic
answer.

Regarding differences between
“wired” and “non-wired” amateurs, the
“wired” represented less than 10% of all
the returns. There were no outstanding
differences in the answers given by
these two categories, so no attempt has
been made to carry out detailed separ-
ate analyses.

Television interference

The amount of t.v.i. caused by each of
the three groups, A, B and A+B, was
found from 2.1 to be very similar. On
average, each amateur has 2.65 cases of
interference. Complete lack of t.v.i. may
result from infrequent operating or
when the amateur is lucky enough to
live in an area of low housing density. If
amateurs who have no t.v.i. are
excluded, the average number of cases
rises to 3.4.°Of all classes of amateur,
17.36% have no t.v.i. at all.

Answers to question 2.2 showed that
Band 1 t.v.i. affects Class A amateurs
more than the others. This result
probably reflects problems which
occurred before the growth of the u.h.f.
tv service, rather than present trends.
When t.v.i. occurs these days, it is
almost certainly a u.h.f. set which is
affected. This is illustrated by the
figures obtained for 2.2c.

Results for 2.3 indicated that the Post
Office was involved in about 30% of the
cases of t.v.i. known to the amateur, and
again there is little difference between
the three groups. Using the figures in
“Technical Topics,” September 1975
issue of Radio Communication, to
obtain a yearly average of the number
of cases of t.v.i. (1968 to 1974) with
which the authorities dealt, it is possible
to make an estimate of the number
which actually do occur. The yearly
average of investigated cases is about
1,044, If this represents 30% then 3,480
cases occur of which 2,436 are never
reported to the Post Office.

Again in answer to 2.4 the results are

surprisingly similar for the three groups
and 46% of t.v.i. cases are cured by the
amateur or other parties without the

help of the Post Office. Working with a
figure of 3,480 t.v.i. cases per year, the
amateur cures 1,600 of them. Assuming
that the Post Office cure all of the cases
in which they are involved (maybe this
is a little optimistic) and that no cures
are effected without the help of the
amateur or the Post Office, this leaves
836 cases of t.v.i. uncured each year
(24%).

According to the results of 2.5 only 9%
of the cases of t.v.i were cured by
modifications to the amateur station. .

Answers to 2.6 showed that 58% of the
cases of t.v.i. were cured by modifica-
tions to the tv installation. Comparing
this answer with that of the previous
question clearly illustrates that the
amateur is usually not to blame for t.v.i.
Of course, it is not possible to tell if the
uncured t.v.i. cases would give the same
ratio if sufficient work was done to
effect cures. However, if all uncured
cases were blamed on the amateur
(highly unlikely) this still gives a result
which shows that the tv installation is
more to blame. The ratio is 58% to 33%.
(Note: this adds up to 91% and not 100%,
showing that one should be a little
cautious in drawing conclusions from
results of this type, unless the differ-
ences being discussed exceed the
expected errors).

The results obtained for 2.7 indicated
that 52% of tv sets were cured of t.v.i. by
external modifications alone, that is
there was no need to meddle inside the
tv set. It is reasonable to conclude that,
when t.vi. occurs, the amateur has
about a 50-50 chance of curing it by
using a simple tv filter. Compared with
the 58% cures recorded in the previous
question, over 90% of the cures effected
at the tv installation are by external
filtering alone. Hence the amateur has a
good chance of overcoming his prob-
lems without too much trouble.

It is interesting to note that only 17%
of all amateurs recorded that they had
no t.v.i. problems at all. Group B has the
least trouble (24% free) and group A+ B
the most (13%). It is difficult to give an
explanation for this. Perhaps group B
uses f.m. more, while group A+B are
keen to use the more interference-prone
modes of the h.f. bands. It is likely that
the A+B amateur, having taken the
trouble to obtain a full licence, is more
active than the ordinary Class A.

Seen from the pessimistic side, the
average amateur has an 83% chance of
t.v.i. problems.

Radio interference

Answers to 3.1 showed that the amount
of broadcasting interference (b.c.i.)
caused by each of the three groups is

similar. On average, each amateur has -

0.86 cases of interference. If amateurs
who have no b.c.i. are excluded, the
average rises to 1.9 of all classes of
amateur. 56% of the amateurs have no
b.c.i. at all.

On average, a.m. and f.m. radios are
affected almost equally according to the
results of 3.2. However, Class B ama-
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teurs cause twice as much b.c.i. to f.m.
than to a.m. This is presumably because
of the proximity of the 144MHz band to
the f.m. broadcast band. Cheap a.m.
portables tend to suffer from harmonic
mixing problems and are prone to
interference from h.f. transmitters.

The results from 3.3 indicated that the
Post Office was involved in about 14% of
the cases of b.c.i. known to the amateur.
Using the figures in “Technical Topics”
(see previous reference) the average
number of cases of b.c.i. from 1968 to
1974 was 101 per year. Hence an
estimate of the actual number is 721.

Answers to 3.4 showed that 28% of
b.c.i. cases are cured without the help of
the Post Office. Class B licencees solve
more of their own problems. As they
cause worst b.c.i. to f.m. radios, it is
probable that, in many cases, a filter in
the coax downlead effects a cure. With
most a.m. radios there is no external
aerial to filter, thus making the cure
more difficult. The lower cure rate for
radios probably reflects the reduced
concern of the owners of the affected
equipment. Working with a figure of 721
cases of b.c.i. per year, the amateur
cures 202. Assuming all Post Office
cases are cured (even less likely than for
t.v.i.) this leaves 418 uncured each year
(58%).

Only 5% of the cases of b.c.i. were
cured by modifications to the amateur
station according to the results of 3.5.

The results obtained for 3.6 indicated
that 28% of the cases of b.c.i. were cured
by modifications to the radio installa-
tion. Comparing this to the answer of
the previous question indicates how
seldom the amateur is to blame for b.c.i.
Of course, it could be argued that the
uncured cases are the fault of the
amateur, but there is no reason that this
should be so. = _ .

Answers to 3.7 showed that only 13%
of radio sets were cured of b.ci. by
external modifications alone. This
represents 46% of cures effected at the
radio installation — a much lower
proportion than for t.v.i. Some of this
difference may be accounted for by the
fact that many a.m. radios have no
external aerial and are battery operated,
thus there is nothing to filter externally.

The survey showed that 56% of all
amateurs have no b.c.i. problems at all.
As with t.v.i., the A+ B amateurs have
the most trouble. This may reflect the
effects of somewhat greater enthusiasm
on their part compared with the other
two groups. Class B amateurs have the
least b.c.i. Maybe this is due to the use of
f.m. on 144MHz. A +B amateurs have
the most b.c.i. cases.

Audio interference

The A+B group have somewhat more
audio frequency interference (a.f.i.)
cases than the others according to 4.1.
‘The average number of cases of all the
amateurs is 1.24. If amateurs with no
a.fi. are excluded, the average rises to
1.85. 33% have no a.f.i. at all.
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A surprisingly high amount of Post
Office involvement is recorded in 4.2
especially when considering that audio
equipment is not protected by the Post
Office. Presumably they become
involved as part of investigations into
b.c.i. problems. The three groups are
again very similar.

Answers to 4.3 showed that 33% of
a.f.i. cases are cured without the help of
the Post Office.

On average, according to the results
of 4.4, 4% of the cases of a.f.i. were cured
by modifications to the amateur station.
However, this is 10% for Class B alone —
much greater than the others. It seems
likely that, in most cases, such modifi-
cations' involved the repositioning of
the aerial to reduce the local field
strength.

Results from 4.5 indicated that 33% of
the cases of a.f.i. were cured by
modifications to the audio installation.
As an audio installation is not designed
to receive radio signals, the amateur
should not be blamed for such interfer-
ence, especially if he has taken action to
minimise his local field strength.

Answers to 4.6 showed that 18% of the
audio installations were cured of a.f.i. by
external modifications alone. It can be
seen that the Class B amateurs are
relatively least successful with external
cures. This might be expected as
interference pick-up via the external
leads is more predominant on the lower
frequencies. At v.h.f. the internal wiring
is long enough to act as an efficient
aerial. A proportion of audio equipment
(record players, stereograms, etc) do
not have any external wires, other than
the mains lead. Thus it follows that
most of the cures will be internal.

The survey showed that 33% of all
amateurs have no a.f.i. problems at all.
Class B amateurs have the least (39%)
while A+B amateurs have the meost
(23%). As with t.v.i. and b.c.i. it could be
that this is indicative of the level of
activity and enthusiasm.

The results indicated that the per-
centages of amateurs having “no inter-
ference at all” were similar in each of
the three groups. Class B amateurs have
the least trouble (15% free) while the
A+ B group have the most (7% free).

Amateurs provided a variety of
additional information on how interfer-
ence affected them. Often the numerical
answers in the preceeding sections were
expanded. Case histories and tips on
curing interference were also given.
Several complimentary comments were
received concerning the survey, the
special interference issue of Radio
Communication and the work of the
RSGB Interference Committee. A few
adverse comments criticizing the sur-
vey questions were also received. While
there may have been a certain amount
of justification, most adverse comment
came from those who had apparently
not read the questions correctly or who
had mistaken the aims of the survey.

Summary
Although the results of each section
have been discussed in detail, the
following features are worthy of
emphasis.

There are few outstanding differences
between the three groups A, B and
A +B. However, Class B licencees are
less worried about interference. Indeed,
this group has fewest interference
problems of all kinds. Perhaps this is
largely due to the extensive use of f.m.
on 144MHz.

When the effects of band popularity
are considered, no amateur band is
outstandingly troublesome in causing
interference. It is reasonable to con-
clude that it is not generally possible to
choose a particular band with the
certainty of avoiding interference.

The incidence of t.v.i. to u.h.f.-tv is
considerable. It greatly exceeds that to
Band I or to Band IIl. While this
probably reflects the decline of the use
of the old 405-line system, it also
indicates that t.v.i. is certainly not on
the decline, even though u.h.(f.-tv is
potentially more immune to interfer-
ence. Similarly, v.h.f.-f.m. radio suffers
as much as L.w./m.w.-a.m. radio.

The Post Office become involved in
only a minority of interference cases,
hence their yearly figures are substan-
tially lower than in reality. A great deal
of interference is cured by the amateur
without the Post Office being informed.

Only a small proportion of interfer-
ence is cured by modifications to the
amateur station. A much greater pro-
portion involves modifications to the
affected tv, radio or hi-fi installation.
External devices are effective in the

‘majority of cures for t.v.i.,, but some-

what less so for b.c.i. and a.f.i.

Few amateurs have had no t.w.i.
problems, although b.c.i. and a.f.i. are
less troublesome. Even fewer have no
problems of any kind.

Conclusion

It may be considered that more statisti-
cal data could have been derived from
the results of this survey or that
methods other than simple averages
used. However, it must be remembered
that the primary aims of the survey
were strictly limited so that the results
could be used to formulate definite
courses of action rather than to obtain
information of a largely academic
nature.

It is certainly evident that the poor
e.n.c. of domestic equipment is to
blame for the vast majority of interfer-
ence cases, rather than defects at the
amateur station. It follows, therefore,
that only an improvement of e.m.c.
standards can bring about a significant
reduction in the number of cases of
interference which occur.
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Silver Jubilee

look at
Wireless World

25 years ago

So Queen Elizabeth has been on the throne
for twenty-five years. Not much has hap-
pened to the British monarchy in that time,
as one might expect, but a great deal has
happened in the world of “radiv, television
and electronics” as this journal was sub-
titled in 1952. After all twenty-five years is
almost a generation (witness Prince Charles).
A good many of the present readers of
Wireless World had not even been born in
June 1952 and larger group were still
pre-school toddlers. To them now the
contents of our June 1952 issue will not seem
all that surprising because it is a whole
life-time away.

The first thing one notices is the complete
absence of any mention of semiconductor
devices. Even though the transistor had been
invented in 1948 it still had not come into
general use in electronic circuitry. Valves
were dominant, as one gathers from the
circuit diagrams and a thorough-looking
four-page article on “Valve life testing”. The
only inkling one gets of the semiconductor
revolution to come is a small advertisement
for germanium and silicon diodes.

Television was then developing fast and
was obviously considered important, for the
issue contains five main articles on this
subject and about half a dozen shorter items.
There is a report on an 1EE convention at
which 83 papers were presented on “The
British contribution to television,” and the
editor rashly remarks in his leader that
“many of us left the Convention with the
feeling that the British 405-line system
represents the best compromise for the
foreseeable future”. But one is reminded of
the unfortunate “lininess” of the 405-line
pictures by an article on how to make a “line
eliminator”. This used an auxiliary focusing
coil to “stretch” the c.r.t. spot to fill in the
gaps, and was offered as an alternative to the
earlier technique of “spot wobbling” using an
oscillatory vertical deflection. Short reports
dealt wMh submarine television and an
enquiry by opticians into whether eyestrain
was caused by television viewing. Of course,
colour television had not yet arrived. The
monochrome tv licence was then £2.

The field of audio engineering had not yet
grown to its present size and importance —
there was no “audio” in the journal’s subtitle
— and is represented in the June 1952 issue by
only two articles, one on boundary-dis-
placement magnetic recording and the other
on the now quaint sounding “Futher notes on
thorn needles”. There was, however, a letter
discussing hot-stylus disc cutting.

One cannot fail to notice the effect of
long-term inflation in the prices quoted in
advertisements, and the journal itself was
then only two shillings (10p) compared with
its present 40p. An advertisement from
Ferranti Ltd under Situations Vacant offers
jobs for “Senior Engineers or Scientists to
take charge of research and development
sections” with salaries ... in the range of
£1.000-£1.600 per annum”. Engineers and
scientists for research and development
work could expect £500-£1,000 per annum.
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Miniature drill kit

A tooling aid, called the Théta Micro-
drill Kit, is based on the type 704
Micro-drill. This 12V d.c. drill, which
measures 110mm long by 35mm dia-
meter and weighs 200g, has a capacity
of up to 24mm and runs at 9000
rev/min, with a supply current of 0.8A.

It is supplied with three collets and 0.5, -

1.0 and 1.5mm drills, and is fitted with
.an on/off switch and extendable lead.
The kit also includes a felt polishing
mop, a brass brush, a nylon brush, four
mounted abrasive stones and nine steel
burrs. Theta, P.O. Box 10, Martock,
Somerset TA12 6LT.

Ww301

Signal conditioning
system

An a.c. signal conditioning system,
introduced by Data Acquisition Ltd, is
designed for use in the field of sound
‘and vibration equipment. The DA1420
comprises a power supply, monitor unit
and six dual channel modules in a 19 by
7in mounting frame. The system, which

has a frequency response covering the:

range 20Hz to 20kHz +3dB, processes
signals from vibration transducers or
microphones accepting input levels
from 1004V to 10V r.m.s. Gain ranges of
~20 to +80dB are provided to give
suitable voltage outputs for instrumen-
tation tape-recorders. Additional fea-
tures include three high-pass filter
settings and phone and oscilloscope
monitoring points. Data Acquisition
Limited, Brookfield House, Hopes Carr,
Stockport, Cheshire SK1 3BQ.
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Low-cost pressure
transducers

Pressure transducers in the JPC series
have rugged body-diaphragm
assemblies which enable them to be
used for measurement and control
applications requiring accuracies of up
to 0.25%. The makers claim that, unless
ruptured, this construction also elimin-
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ates fluid leakage into the electronics
through the pressure cavity. The trans-
ducers cost less than £25 each and are
made from 17-4 ph stainless steel, which

‘is compatible with most media. Ritro

Electronics (UK) Limited, Grenfell
Place, Maidenhead, Berkshire.
wWw303

Soldering flux

Alpha 850 is a water-soluble flux
designed for high speed soldering and
tinning operations. The flux, which is
suitable for automated rinsing and
spraying systems, requires no addition-
al rinse additives, spitting is at a
minimum, and foaming is almost eli-
minated. After cleaning, the residues
have up to one-twentieth of the corro-
sion potential of existing alternatives.
Alpha Metals Limited, 457 Kingsto
Road, Ewell, Surrey. :
WWw304

Stepping motors

Bipolar-wound motors, in the 42MS300
series from Moore Reed and Company
Ltd, have holding torques of 86kg-cm
and step angles of either 1.8 or 0.9
degrees, with no-load pull-in rates of 350
pulses per second. The units, which
measure 105mm diameter by 150mm
length, can be provided with a variety of
windings and shaft configurations,
depending upon the drive and load
characteristics required. Shaft exten-

" sions are also available. Moore Reed and

Company Limited, Walworth Industrial
Estate, Andover, Hampshire.
WW305-

Fluid level switch

‘The RSF33 is a fluid-level float switch’

which can be mounted into the side of a
tank by means of a single nut. It can be
used reliably in fluids having specific
gravities down to 0.785, thus enabling-it
to be used for diesel and other hydro-
carbons. The RSF33 uses reed switches,
for reliability and long life, and is
available in two versions — 100W, 240V
and 50W, 440V. The switch can be used
for high level indication or, by rotating
it through 180°, for low level indication.
FR Electronics Limited, Leigh Park,
Wimborne, Dorset.

Ww306
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Small preamplifier

The Model PRE38 preamplifier is bat-
tery-operated and is no larger than a
cigarette pack. Its gain may be varied so
that it can be used for microphones or in
tape deck-to-amplifier matching. Char-
acteristics include an input range from 3
to 200mV at 47k{}, an output range from
200 to 800mV at 5009 and a frequency
range from 20Hz to 20kHz. Distortion is
less than 0.1% and the signal-to-noise
ratio is better than 60dB. It is claimed
that the unit will run for many months
on one PP3 battery. Eagle International,
Precision Centre, Heather Park Drive,
Wembley HAQ 1SU.
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P.c.b. wbrkframe

A low-cost p.c.b. holder, the Seno PCB
Workframe, will accommodate boards
measuring up to 240 by 200mm. The
frame is designed for quick and accur-
ate adjustment and can be angled to suit
the user by simply turning a knob.
Widespread feet provide a solid and
stable working support and fold away
for easy transportation. Alternatively,
the workframe, which is made from
heavy-gauge mild steel, may be screwed
directly to a bench. Decon Labora-
tories Limited, Ellen Street, Portslade,
Brighton, Sussex BN4 1EQ.
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Solid-state relays

 Two solid-state relay series’, Series 2
and Series 3 from International Recti-
fier, conform to the IR standards for
zero voltage switching, optical isolation
and fast response. Series 2 is for
applications under 8A where control
may be fed direct from logic level
signals. These packages are designed
for panel or chassis mounting. Series 3 is
for current ratings up to 2A. These
devices are in low-profile (10mm)
packages. Both series are designed for
CSA and UL approvals. International
Rectifier Company (GB) Ltd, Hurst
_Green, Oxted, Surrey.
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Microwave transistors
Two low-noise microwave.transistors,
the HXTR-6103 and the HXTR-6104, are
suitable for use as low-noise ampilifiers
in the 1 to 4GHz range. Model 6103 has a
2.2dB maximum noise figure at 2GHz,
and a minimum associated gain of 11dB.
Model 6104 has a 1.6dB maximum noise
figure at 1.5GHz. and its associated gain
is 13dB minimum. Both devices are
packaged in HPAC-100 cases and meet
the requirements of MIL-S-19500 and
MIL-STD-750/883. Hewlett Packard
Limited, King Street Lane. Winnersh,
Wokingham, Berkshire RG11 5AR.
wWWw310
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New Products seen at the

All Electronics Show

Storage oscilloscope

The 7834 storage oscilloscope, from
Tektronix UK Ltd, has a 400MHz
mainframe bandwidth and a writing
rate of 2500cm/ps. The scope, which can
capture single-shot risetimes as fast as
1.4ns, also has multimode storage and a
four-plug-in-compartment mainframe,
making it, it is claimed. the most
versatile storage oscilloscope on the
market. The multimode storage gives
fast transfer, fast variable persistence
and bistable storage. Fast variable
persistence provides the maximum
stored writing rate of 2500cm/ps and
storage times of up to 30s, and fast
bistable storage increases the normal
writing rates up to 350cm/ps. When
viewing changing waveshapes, the
persistence of the tube can be adjusted

WWi3l1
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to give continuous bright displays of
new information as old information
fades. Tektronix U.K. Ltd, Beaverton
House, P.O. Box 69, Harpenden, Herts.
WW 311

Chassis mbunting guides
and card frames

Two products introduced at the show
by Lektrokit Ltd were a range of
telescopic sliding guides for mounting
chassis, card frames and instrument
cases in racks and cabinets, and a range
of card frames for mounting p.c.bs. In
addition to enabling frames to be fully
withdrawn on ball bearings, the guides
also allow them to be rotated about
their centre line (tipped backwards and
forwards), thus providing access to the
circuit cards inside. The card frames,
which are compatible with Motek
chassis and submodules, have been
designed for use with standard 100mm
Eurocard p.c.bs and are available in
three depths and two heights. A
maximum of 38 cards can be accommo-
dated by each unit. Lektrokit Limited, 3
Trafford Road, Reading, Berks. RGlI
8JR.

WW 312

Digital multimeter

A 3%-digit multimeter, launched at the
show by Telonic-Altair UK, has a 0.5in
liquid crystal display and an accuracy of
0.1%. The Data Tech Model 22 measures
direct voltages from 100pV to 1KV,
alternating voltages from 100uV to 750V
rms. and direct and alternating
currents from 0.1pA to 20A. Resistance
measurement ranges from 0.1 to
20M{. The instrument, which can be
fixed against the wrist to leave both
hands free, has automatic polarity,
overload protection and a battery
indicator. It is claimed to provide 200h
minimum battery life on AA disposable
cells and 60h per charge on optional
nickel-cadmium batteries. Mean-
time-before-failure is calculated to be
over 35,000h. Telonic Altair UK, 2 Castle
Hill Terrace, Maidenhead. Berks SL6
4JR.

wWWwW 313

Insulation tester

Hunting Hivolt Ltd were showing a
portable insulation tester capable of
delivering output voltages of up to 10kV
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at 250pA. This instrument, called the
Check IT, is nominally rated at 7kV but
it can be controlled up to the maximum
output of 10kV using a ten-turn
potentiometer. Push-button switches
provide four metering modes: output
kV, and leakage currents of 1, 10 and
100pA f.s.d. The tester, which is priced
'at £320 and is claimed to be the cheapest
on the market, includes two current
overload protection facilities. Hunting
Hivolt Limited, Riverbank Works, Old
Shoreham Road, Shoreham-by-Sea,
Sussex BN4 5FL.

WW 3i4

Microprocessor
evaluation kit

The Motorola MEK6800D2, displayed
by Cramer Electronics Ltd, is an
expandable tool for those who wish to
develop systems using the M6800
microprocessor, without investing in
expensive terminals. All the parts
needed for a working system are
provided in the kit, with the exception
of the power supply. In addition to the
expansion available on the microcom-
puter module, r.a.m., r.om. and
input/output parts can be accommo-
dated at a later date to implement more
complex systems. Machine language
problems can be entered through the
system keyboard or via an audio-cas-
sette interface system, *and l.e.d.
displays are provided for monitoring
data and address information. A
crystal-controlled clock generator is
used to eliminate timing adjustments.
The MEK6800D2, priced at £175, has 16
input/output lines and four control
lines and -offers facilities for both
parallel and serial interfacing. Cramer
Electronics Limited, 16 Uxbridge Road,
Ealing, London W5 2BP.

WW 315

P.c.b. power supplies

On show at the Coutant Electronics
stand was the MPSU/1 p.c.b.-mounted
power supply unit. This is a three-rail
unit which has been produced specific-
ally for microprocessor-based systems.
It provides +12V/250mA, +5V/1.5A
and -12V/250mA outputs and will
operate from 99-127V or 198-254V,
45-65Hz supplies. Line and load
regulations are less than 0.05% and
0.15% respectively, and low-frequency
ripple and noise is less than 2mV. Also
on show was the SU25/5 power supply
which has the same basic specifications
as the above, but supplies 5A at 5V. This
‘unit has an “overpower” temperature-
sensor protection facility which en-
sures that the power dissipation of
the series element is contained within
defined limits. If these limits are
exceeded the available current output is
reduced automatically. Coutant Elec-
tronics Ltd, 3 Trafford Road, Reading
RG1 8JR.

WW 316

WWwW320

P.c.b. wiring contacts

Holtite wiring contacts, introduced at
the show by Semiconductor Specialists
Ltd, convert plated-through-holes into
plug-in sockets. These press-fit con-
tacts, made by Augat Incorporated, are
precision machined to provide a tapered
entry and a four leaf contact for
component leads. The contacts are
claimed to offer maximum heat
dissipation without soldering, thus
eliminating damage and corrosion
problems due to soldering. It is also
claimed that the contacts may be
installed at a rate of 30,000 per hour. The
profile of a p.c.b. with Holtite contacts
installed is less than the length of the
component leads, permitting card rack
spacing equal to that of soldered boards.
Semiconductor Specialists UK Limited,
Premier House, Fairfield Road, West
Drayton, Middx.

WW 317

Cutter for non-ferrous

cable

A hand cutter, demonstrated by Giltech
Components Ltd, is designed to cut
copper or aluminium multi-strand cable
and wire. The UP-B41 is eight inches
long overall and has heat-treated
high-carbon steel shearing edges, of the
patented “off-set-bite” type, which
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eliminate compression and frayed ends. |
The frame of the tool has heavy-vinyl
handle covers and is made of
drop-forged heat-treated steel. Giltech
Components Limited, 22 Portman Road,
Battle Farm Industrial Estate, Reading,
Berks RG3 1ES.

WW 318

Analogue memories

On show at the Kemo Ltd stand was the
AM series of analogue memories.
Included in this range are memory
"extensions which enable the storage
capacity of a memory to be increased
from its normal limit of 4k-words to
32k-words. These extensions are de-
signed to be supplied integrally with the
AMA4096 unit, as a single rack-mounting
unit. Memory lengths of the extensions
are 4, 12 and 28k-words, resuiting in 8,
16 and 32k-word analogue memories.
Also being shown for the first time was
the AM24K analogue memory, which
has a digital static store of 24k-words.
New input facilities allow this instru-
ment to be used for the generation of
complex waveforms. Kemo Limited,
9-12 Goodwood Parade, Elmers End,
Beckenham, Kent BR3 3QZ.

wWWw 319

Digital milliohmmeter

A milliohmmeter, from Telonic Altair
UK, has five ranges from 400m§ to 4k,
with a resolution of 100p£2 on the 400m{
range. The VP2941A, asit is called, hasa
four-wire resistance that compensates
for all resistance drops in the test lead.
This instrument, which has a large
seven-segment l.e.d. display, includes a
“hold” function, to temporarily store
the measurement reading, and a circuit
for protection against back e.m.fs due to
large inductances. The VP2941A may be
supplied by a.c. mains or battery.
Telonic Altair UK, 2 Castle Hill Terrace,
Maidenhead, Berks SL6 4JR.

wWWwW 320

Autoranging counters

Two auto-ranging counters, types 8846
and 8847, were launched at the show by
Malden Electronics Ltd. These counters
are cheaper, lower-frequency versions
of the 8837, 250MHz counter, described
in our March issue. The 8846, priced at
£150, has a six-digit l.e.d. display and
measures up to 15MHz. The 8847, priced
at £160, has a seven-digit display and a
capability of 80MHz at 10mV sensitiv-
ity. Gating times on both instruments
may be manually selected to 0.1, 1.0, or
10s by front-panel push buttons. Malden
Electronics Ltd, ‘Malden House, 579
Kingston Road, Raynes Park, London
SW20 8SD.

wWWw 321

Pocket dosimeter

Brandenburg Ltd were showing a
pocket-sized dosimeter, which is de-
signed to give an audible warning of the
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presence of X-rays or gamma radiation.
The device, measuring only 19 X 50 X
120mm, has no external controls or
contacts, so that there are no contami-
nation catchpoints, and it cannot be
switched off. Recharging is carried out
by an inductive link between the
dosimeter and a base station. The
warnings are in the form of short bursts
of sound whose repetition rate increases
as the dose rate increases. By pre-pro-
gramming at the base station, the unit
can also give a continuous alarm signal
when a preset cumulative dose level is
exceeded. A further alarm indicates
when the battery needs recharging. The
instrument contains a geiger tube and
two digital counting circuits, which
perform the necessary alarm functions.
Brandenburg Limited, Nuclear Engi-
neering Division, 939 London Road,
Thornton Heath, Surrey CR4 6JE.

WW 322 -

P.r.o.m. programmer

Microsystem Services launched two
products at the show. The first, a
p.r.o.m. programmer designated as the
Model 7, is a portable machine which
can be remotely controlled to program-
me all p.r.o.ms currently on the market.
It will also perform a complete p.r.o.m.
pre-test automatically or manually. The
second product is a four-bit processor
board, available in two versions known
as the. Pop-100 and the Pop-101. Both
boards have space for up to six 1702A
e.p.r.o.ms and the read/write memory is
an 80 X 4 r.a.m., which is organized in
64 general-purpose four-bit registers
and 16 addressed status registers. The
boards have 13 priority-encoded input
lines which are primarily intended for a
keyboard interface. Type 101 is comple-
te with an l.e.d. seven-segment readout,
a numeric keyboard and three function
keys. Microsystem Services, Duke
Street, High Wycombe, Bucks.

WW 323

Hall-effect devices

Among the products at the show were a
number of Hall-effect devices recently
introduced by Sprague Electric UK Ltd.
The ULN-3020T and the ULS-3020T are
digital switches each consisting of a
silicon Hall cell, amplifier, trigger,
output stage and regulator. These
devices operate from a 24V supply and
have a sensitivity of 350 gauss. The
ULN-3008M linear amplifier is a silicon
monolithic i.c. with provision for gain
and offset adjustment suitable for linear
modulating systems. This device oper-
ates from a 16V supply. Another device,
a digital dual-output switch designated
as the ULN-3007M, can be interfaced
directly with bipolar or m.o.s. logic
circuits and will operate from 5 to 16V.
Sprague Electric UK Limited, 159 High
Street, Yiewsley, W. Drayton, Middx.
WW 324

Home Office cuts in
monitoring facilities

Towards the end of the financial year,
John Golding MP, Parliamentary Under
Secretary of the Department of
Employment, was asked by the assis-
tant secretary of the Post Office
engineering union to raise with the
Home office the cessation of work for
Post Office staff employed on radio
‘investigation - duties. According to the
union, the restriction on interference
investigations lasted for about three
months, up to the end of the financial
year, and included all work except that
affecting the safety-of-life services.

A spokesman for the Home Office
told Wireless World that problems had
arisen due to government cash limits
and a delay in their accounting process.
This had resulted in work on most
services, not including broadcasting,
being stopped for a period of two to
three weeks only. Asked whether this
problem could recur he said that this
was unlikely, but it was possible that
there would be a reduction in general
monitoring services throughout the
new financial year. Meanwhile, how-
ever, the radio investigation services
were functioning at full strength.

Optical fibre phone link

The second optical fibre link in the UK
designed for a public service, a 9km
high-capacity digital system eventually
to carry telephone traffic between
Hitchin and Stevenage, was demons-
trated by a group of four ITT companies
in April. Capable of handling 1,920
telephone conversations, it conveys
information by pulse code modulation
along the fibres at a rate of 140 Mbits/s
between telephone exchanges at the
two towns. (The first UK public service
optical link was part of Rediffusion’s
radio and television cable distribution
network at Hastings — see February
News p.40.)

The 7mm diameter optical cable,
containing a number of fibres. runs
through normal telephone cables
ducting between the two towns, at
which the Post Office exchange
buildings house the multiplexing and
optical terminal equipment. Two
repeaters are spaced at 3km intervals
along the route. Each repeater has two
regenerators, one for each direction of
transmission. Altogether six gallium
aluminium arsenide lasers are used in
the system.

The cable comprises two working
fibres, a spare fibre, four metal
conductors (two of which carry power
to the repeaters and two of which are
“order wires” used by technicians) and
a filler fibre that rounds out the cable
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mechanically. These eight cores are
grouped round a central steel strength
member and completely sheathed in
polyethylene.

The new system works with standard
multichannel digital multiplex equip-
ment. Installation will be completed
during the summer, and there will then
be a period of testing, with test signals
and speech, to demonstrate the system’s
ability to handle live telephone calls.
(See WW, August 1976 p70).

Wews in brief

National Semiconductor bipolar f.e.t.
op-amps are to be cheaper. The
LF355/356/357 line is down to 52p from
£1.45 for plastic packages in 100 lot
quantities, and the hermetically sealed
types, once £1.72, are now 73p.

Radio Prague has a new transmitter. At
355m its two masts at Liblice are the
highest constructions in Czechoslova-
kia. The station broadcasts at 1.5 MW on
638kHz. Radio Hvezda (Star) also has a
new transmitter operating experiment-
ally in Eastern Slovakia at 600kW.

The soil sampler on Viking 2 stopped
while carrying out the final biology
experiment, say NASA. The reason was
the onset of the Martian winter,
bringing temperatures near the freezing
point of carbon dioxide (—123°C). The
machine now walits for spring.

ERA is to do a three year study of
methods of assessing industrially
generated harmonics in electricity
supply sytems.

Community Communications, a newly
formed pressure group campaigning for
better funding for community commu-
nications projects and more local access
to and ownership of radio and tv, has set
up a working party to respond to the
Annan report. More information from
Richard Dunn, 30 Golden Square,
London W1.

Five aircraft, two Navy radar stations,
two instrumentation towers and as-
sorted bouys have been used to study
the Pacific Ocean during March as part
of the preparations for the launch of the
Seasat A oceanographic satellite in
May 1978. The study along the entire US
Pacific coast was carried out by a team
representing 23 government and acade-
mic groups with headquarters at the
Scripps Oceanography Institute, La
Jolla, California.

Metal detector

It appears that many readers are having
difficulty in obtaining Vinkors for L, in this
design. Circuit Services, .of 36 Hallowes
Crescent, South Oxhey, Herts., tell us that
they are able to supply this component and
also sets of components.

Ferro-Mag (Electrical) Ltd, of 2 Watkin
Road. Wembley, Middlesex HA9 OLE, also tell
us that they intend to manufacture coils for
the L, position if they find there is sufficient
interest.
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The grand design

Feelings of wanting to pat policemen on
the head and of irritation at long hair
(“. . . they should never have stopped
conscription. . .")don't, at first glance,
have a lot to do with integrated circuits.
But any electronics enthusiast who has
survived to his middle years (say ?!)
with his enthusiasm undimmed will
possibly recognise the connexion. The
older you get, the more difficult it
becomes to prevent yourself bringing
forth remarks like “You don’t mean to
say you actually buy coils?” or “There
was no such thing as a ‘gain block’ when
1 was your age — we had to build
amplifiers.” Pomposity, pontification,
‘'no doubt, but they’re very hard to avoid.

All this head of steam began to build
up when the writer started thinking
about building an amateur v.hf. trans-
ceiver. I looked at one or two designs
and decided that they weren’t suited to
the attentions of one who can break two
screwdrivers while mending a fuse. So
the only thing to do was to design one:
I've always  had this belief that the
paperwork and the cold chisel stuff are
a lot more fun than actually using
whatever it is you’ve made.

Like a fool, I mentioned what I was
doing to a colleague, tender in years and
possessing no respect for age. “You
have to be joking!" he said. Well, I was
on the defensive right away. Nothing is
more calculated to stiffen the old neck
and start the red mist rolling down than
to tell me I'm joking when I'm not.
Besides, I couldn’t see what was funny
about it.

“Nobody designs things like that any
more,” he said. “Get yourself half a
dozen i.cs from Wundakit and the job’s
a good 'un.” And, aside from the curious
mode of speech these young people
adopt, he was perfectly right. So I went
off the idea of building a transceiver and
started a book case instead.

Now, I will readily admit, if pressed,
that I'm a square. Or any other regular
lamina that it is currently fashionable to
jeer at. But it does strike me as
regrettable that the modern idea of
designing a piece of equipment is to
gather together a lot of ready-made,
reach-me-down modules and fit them
together in a manner somewhat like
that adopted by a pre-school tot playing
with its bricks. It's so impersonal.

But, I suppose, it would be unnatural
to ignore the existence of i.cs. If one
wants a calculator, or digital clock, or
even a simple (!) operational amplifier
and there is an ji.c. to do the job it
doesn’t make very much sense to take,
up a cubic yard of space with discrete
components. The question is, do exper-
imenters get as much enjoyment out of
an orderly row of black things with legs
as they used to from two or three active
and a lot of passive components. The
real point about it all is that before i.cs
came down to earth, amateur engineers
were limited in their projects by cost
and complexity. Now, they are not. At
least, not to anything like the extent
that they were. I mentioned “gain
blocks” earlier — operational amplifiers
which have a high enough gain to make
a feedback amplifier almost totally
independent of amplifier character-
istics. You just use them as
any other component. Years ago, the
design and construction of this “com-
ponent” and then the period during
which it wouldn’t stop oscillating, took
up most of the first half of a project, and
then the gain wasn’t really enough
because that was how you'd stopped it
oscillating.

So, being freed from all that basic
stuff, perhaps the experimenter can go
on to design really exotic machinery
which would just not have been a
runner BIC (before integrated circuits).
Well, to some extent, this does happen.
Acteletext decoder BIC would have been
quite some device and a calculator or
microprocessor not economically possi-
ble. But, apart from these and a few"
video games, where are the large-scale

-projects? If you compare the complexity

of a 1950 amplifier with one built in the
days when a grid leak resistor was a
pencil line of the right thickness drawn
on the wooden chassis and then com-
pare a 1977 design with the 1950 one, the
returns are seen to be diminishing.

It seems to me that there are two
aspects of i.cs that can be exploited by
the amateur. They can be used to build
equipment smaller and cheaper and
more easily than was previously possi-
ble or, with a comparable amount of
sweatandeffortthatusedtobenecessary,
they can make possible a whole new
sweep of supergear. If a TV receiver
could be made with 15 valves, a few
hundred transistors ought to be capable
of something quite remarkable. Perhaps
a television tuner that reacts to the
merest hint of a thought pattern or a car
that will, on detecting a muttered
“Home, James” glide silently off into the
night. A prize of 10p will be given to the
inventor of the most earth-shattering
equipment of 1977, provided that a
complete, working unit is submitted.

Oil in the head

I listened, some weeks ago, to the BBC’s
“binaural” recording of a feature pro-
gramme on the oil rig “Sea Quest’” and
was very favourably impressed. The
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main improvement, to my mind, that
this technique affords is the removal of
sound from inside the head to its more
usual location in the world outside. The
headphones 1 used (the technique
makes very little difference to the sound,
reproduced from speakers) were the
“closed” kind, with rubber cushions and
a solid unit completely insulating the
ears from outside sources. The previous
recording I had heard using this
“dummy head” method was the Senn-
heiser demonstration disc, the presenter
of which emphasized that the effect of
being involved in the proceedings
rather than an onlooker was due to the
“open” headphones, not the recording
technique. Whatever the cause, and no
doubt my learned colleagues will have
something to say about that, the result
is a vivid experience and 1 advise
anyone who missed the broadcast to
hear the next one.

Tele-what?

As an (alleged) nation of shopkeepers,
you would think that we would have a
rather better developed eye for the main
chance, wouldn’t you? It is now several
years since the IBA and BBC came up
with Oracle and Ceefax (and the P.O.
with Viewdata) and embarked on the
experimental period of transmissions,
but the set makers are still waiting for
an economic way of using the facility.
Only the enthusiast, like several-
hundred of our readers, is able to spend
time (which equals money, to the
accountant) assembling a hundred or so

‘t.t.l. i.cs to make a decoder. A manu-

facturer must have either a ready-made
board or a maximum of half a dozen i.cs’
before he can produce a teletext
receiver at.a price most customers are
willing to pay. '

So where are they? Our engineers at
the broadcasting organizations and the
Post Office have presented us with a
brand new communications facility
which could very well be no end of a
good thing for the export market when
the Continentals catch on, and the
semiconductor people hang about as if
there were all the time in the world.
Texas Instruments have Tifax XM11 in
production at about 1000 units a month
and some set makers will use this.
Although being the first module to
emerge, it doesn’t have the latest
control facilities and is not Viewdata-
compatible, although the newer DM11
is updated. Mullard are reported to be
handing out a clutch of teletext chips to
interested parties, but, when asked to
confirm this, giggle in a hunted sort of
way and mutter “Later, later...” G.E.C.,
Plessey and ITT and no doubt several
other firms are in the field, but have
nothing to offer yet. Still, there are’
always the Japanese — maybe they’ll
cobble a decoder together one weekend
and flood the market with it, thereby
absolving our lot from further worry.
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Unique full-function
8-digit wrist calculator...
available only as akit.

A wrist calculator is the ultimate in common-sense portable Assembling the Sinclair Instrument
calculating power. Even a pocket calculator goes where your wrist calculator

pocket goes — take your jacket off, and you're lost! The wrist calculator kit comes to you
But a wrist-calculator is only worth having if it offers a complete and ready for assembly. All

genuinely comprehensive range of functions, with a full-size you need is a reasonable degree of
skill with a fine-point soldering iron.

8-digit display.

. . . . ) It takes about three hours to
This one does. What's more, becauseit/sakit, supplied direct assemble. If anything goes
from the manufacturer, itcostsonly a very reasonable £9.95 wrong, Sinclair Instrument
(plus 8% VAT, P&P). And for that, you get notonly a high- will replace any damaged
calibre calculator, but the fascination of building ityourse!f. components free: we
How to make 10 keys do the work of 27 want you to enjoy
The Sinclair Instrument wrist calculator offers the full range of assembling the kit,
arithmetic functions. It uses normal algebraic logic (‘enter it as andtoend up witha
you write it'). Butin addition, it offers a % key; plus the valuable and useful
convenience functionsv'x, 1/x, x2; plus a full 5-function memory. calculator.

All this, from just 10 keys! The secret? Aningenious, simple
three-position switch. [t works like this.

1. The switch in its normal, central
position. With the switch centred,
numbers — which make up the vast
majority of key-strokes — are
tapped in the normal way

2. Hold the switch to the
left to use the functions to
the left above the keys...
3.and holditto therightto
use the functions to the
right above the keys.

Contents
Case and display
window.
Strap.
Printed circuit board.
Switches.
Special direct-drive chip
(nointerface chip needed).
Display.
Batteries.

The display uses 8 full-size
red LED digits, and the
calculator runs on readily-
available hearing-aid
batteries to give weeks

) Everything is packaged in a neat plastic

box, and is accompanied by full instructions.
The only thing you need is a fine-point soldering iron.
All components are fully guaranteed, and any which are
damaged during assembly will be replaced free.
The wrist-calculator kit is available only direct from
Sinclair Instrument. Take advantage of this 10-day money-
back undertaking.

Send the coupon today.

To: Sinclair Instrument Ltd,

6 Kings Parade, Cambridge, Cambs., CB2 1SN.

* Please send me . .. (qty) Sinclair Instrument wrist-calculator
kits at £9.95 plus 80p VAT plus 25p P&P (Total £11).

Dimensions:

1%¢ (46 mm) wide,
1%é (37 mm} deep.

Weight

less than10z(28g).

* | enclose cheque/PO/moneyorderforf ..............

* Complete as applicable.

Name
Address
Sinclair Instrument Ltd,
6 Kings Parade, Cambridge, (Please print)
Cambs.,CB2 1SN. j understand that you will refund my money in fullif [ return the
Tel:Cambridge(0223)311488. kit undamaged within 10 days of receipt. WW/6

WW—016 FOR FURTHER DETAILS
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an COMPONENTS IRTTRENEEE (Uf)

Neon prices include P & P

'ﬁm’ €012 1 10 50 100 500 1000
e T — ——— ed (L ' 21p 1 17p 16p 15p 14p
lEns TR gt ! iy Green (LED 35) g o 20 Bp B0 W
! A PNl  Fod (Thread) ILED12) 55 49 44 41 38 37
and F f  Green .. {LED15) 65 58 52 49 45 43

4

; NEONS. 110 or 230V 1 10 100 500 1000 10000
3 2y o i PCA/| & PP 6" 32 ,27 24 21 19 16
‘3 iz PCA/I & PP 30" 38 "32 28 25 23 18
Q 62 53 46 41 37 3

S 40 34 30 27 28 20
Nper 10 (neononlyl 50 42 37 33 30 25

Above: Red LED, R Threaded chrome LED. Q, S, PCG, PCE, PCH, PCI,
PCF. PCC, PCB. PCA, PPA, PPB LEDs 1n red. green on own or in

Hundreds of knobs, cotlet or screw fixing, plastic or alumimum, fluted,
textured, smooth, wing, pointer, insulated, slow-motion, digital, crank-

threaded chromium housing, 5.5mm d. hole S neon 5.5mm «. Q neon PRICES - 1 0ft inc P & P but not VAT
7mm d. Neons in PC housings 9.5mm d.. 3 cap colours, Jome. top hat. Discounts for quantities handle. heavy-duty, wing, contemporary, dual, & diamond turned. Shafts
square PP 12.5mm d. 6" leads std., 30" extra cost. neon only, 110, 220 or Minvmum order £2 00 from 3mm to 10mm. Dia. from 8mm to 58mm.
500 volts. HANDLES KNOBS
- Chromium from .81 See Catalogue for Pricee
Extruded from 1.99
Nylon from .85 PANAVICE
PVC (Photo L to R)
Cfrom -89 301 fase plus vice
A 180 366 165mm opering
Flush precisian 5.58 300, Screw base
Very Heavy duty 380, Vacuum base
DLy 315 PC holder
311 Bench clamp
303 Verticar vice
TEST METERS
LT101 6.23 ORYX SOLDERING 10.50 A very good holding system. Four vices, 3 different bases. all interchange-
T801 13.35  Solder por - able. Many vice jaws to hi.ld or available
On L.. extruded PVC and anod. ali. Centre heavy duty carrying handles. G o) 30,82 Oryx Stand 3.20 gy ope'n):n IG"I vl mu":i; écr‘;nl: :ou'nr: ;xrei'/'agz‘;z:lne;"w"" G
On R. anod. & chromium. Wide range (47 different) in PVC, nylon, 141 30A Shynt 588 Oryx 50 7.95 . 96" ’ ase.
chromium, anodised, flush, extruded and carrying. 141/ ux 26.41  SR2 desnider
Y4t/ Thermometer  23.47  SA3A desoider
141/25KV 11.00  SR3S desolder
Sotdersuck
RESISTORS

B per

BRADRAD, CONECUT, ADEL

] Bradiad 1 o 36mm  17.38 o

T : Bradrad 2 or 60mm 4802 ncr (2ol
% g E Conecut No 1 540 0 WJ
8.78 .. 5

Conecut No 2

Conecut No 3 1312 phn 70

Conecur No 4 16.04 g\;‘:/’\" "E’\‘ " .69 ‘-‘54 Solder pots incl neons, temp controlled ifons Oryx Stand  avaiable. ¢

Set 1 2 3 24.70 o e "' but not shown Oryx 50 thermostat in handle Desoidenng tools. all with
Pop-up 20.000 ohms/v., LTBO1. 17 ranges. Pocket LT101 low-cost, 12 Ade) 9.61 5.77 19.63  nozzle On nght, solder suck at mimmum cost 9
ranges, 1,000 ohms/v TS141, 66 ranges, 20,000 ohms/v, incl nylon case.  Reamer smal g28 "YW bW 0w 1 h
115mm scale, 5amps AC & DC, 2,500 v. AC, well damped, many accessories.  Reamer, large 983 , . . 5.77’ o |9;8§

Reamer pait 16.07 ‘."é‘é’ ’" ‘5'

Tess 00 quanhiy ’

bt
I

L} ) I
I. i OVER 400 DIFFERENT
CASES [N STOCK--S1ZE RANGE

— -

! 1 1 A Cope W M Mo Ty (W Min ) Mas b
Prices camrect 15t May 77 CF 2 a0 0 AN a0 o0

L 1o R. 2%" Bradrad, drills and debures %*'/1%" 11 diameters Bradrad i e33Ry 2mz Hodo 28 ORS 5K
Lt 5 At me RVW 6 ons 1eK

4 Conecuts, %"'/2”" Adel nibbling tool, square or round holes. 11mm d. Send for catalogue BAW 25 AT 10

entry. Underneath 2 reamers. '/ /1" To make round holes with no w T Rt w Th wirewound ressto s R 4 low vabies
vibration EE‘ HvDE . I HVW e cks el 25 100 000 30 DOO iy

o VELOPMENTS LIMITED

Rysbmid Cres.. Mordwood Hills, Norfwaod, Midéc., HAB 1NN
Tabaphome Mortwaod 24541/ 57337181
Tihan- B2TT1 Whetn Hiy e Withond.
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TRANSISTORISED 3cm RADAR AMPLIFIER SWITCH: with 24v waveguide REDIFON TELEPRINTER RELAY UNIT NO. 12: ZA-41196 and power supply
switch. 9x .4 cm ins. with crystal CV.2355 and spark gap VX.1046. £16.20 + £1.00 200-250v. a.c. Polarised relay type 3SEITR 80-0-80v. 25mA. Two stabilised valves
post. CV-286 Centre Zero Meter 10-0-10. Size 8” x 8" x 8”. New condition. £10.80, carr.
TRANSISTORISED VIDEO INDICATOR (used with above amplifier): 1%” £2.50. R
C.R.T. £10.80 + £1.00 post. SOLARTRON PULSE GENERATOR TYPE G1101-2: £81.00, carr. £2.50. .
RADAR RECEIVING ANTENNA TYPE X443 Mk. D: Suitable for detecting TELEPRINTER TYPE 7B: Pageprinter 24v. d.c. power supply, speed 50 bauds per
signals on X, K. J and Q bands. 9gHz-60gHz. Complete with waveguide horns, ™in. S/hand cond. (excellent order), no parts broken £21.60, carriage £3.50. .
associated crystals. Transistorised amplifier and geared motor, etc. £135.00, AUTO TRANSFORMER: 230v. 50c/s, 1000 watts. Mounted in strong steel case 5
carr. approx. £5.00. x 6% x 7”. Bitumen impregnated. £12.96, carr. £2.00. A
DIODES: CD.384 — £2.00 per 100 + 20p post. CRYSTAL TEST SET TYPE 193: Used for checking crystals in freq. range

VACUUM & PRESSURE SEAL TEST EQUIPMENT: Complete with 3 x 4 3.000-10,000kHz. Mains 230v 50hz. Measures crystal current under oscillatory

gauges indicating 0-201bs p.s.i.. 0-30lbs vacuum. With stand, hand pump, etc., conditions and the equivalent resistance. Crystal freq. can be tested in
‘£32.40 + £3.00 carr. conjunction with a freq. meter. £27.00, carr. £2.00.

ASHCROFT DEADWEIGHT GAUGE TEST SET TYPE 1300: 0-251bs £64.80 + CATHODERAY TUBES:5" screen, tupe CV-1536 £4.32 + £1.00 post. Type 95J20
£3.00 carr. square face 5 x 3" £8.10 + £1.00 post.

E.A.L. ANALOGUE DIGITAL CONVERTER TYPE MPD. 120-0: 7-bit or 8-bit POWER UNIT: 110/230v. a.c. input, 28v. d.c. at 40 amps output £32.40 + £3.50.
mode. £70.00, carr. £2.00. SMOOTHING UNIT (for the above Power Unit): £10.80 + £2.00 carr.
PAIGNTON dB SWITCH: High quality instrument stud switch, 20-way, 2-pole. CLASS ‘D' WAVEMETER NO. 1: Crystal controlled heterodyne frequency
Dial marked 0-60dB. As new. £3.78 + 60p post. meter covering 2-8mHz. Power supply 6v. d.c. Good s/hand cond. £9.20 + £2.00

UNISELECTORS: Reversible action. Twin coils 1208 25-way 6-bank. £4.90 + carr. )
75p post. ¥ : y RING TOROIDAL DUST CORES: Size 2% outside, 1%” inside. 5/16" thick. Box

FAMOUS 1154 TRANSMITTER as used in Lancasters in World War 11 ©Of two £1.10 + 30p post.
{collector’s item). £12.50, carr. £4.00. ROTARY INVERTERS TYPE PE-218E: Input 24-28v. d.c. 80 amps. 4,800rpm.

RACAL RA-17 RECEIVER 50kHz-30mHz, s/hand, good condition. £365.00 Output 115v.a.c. 13 amp 400 c/s. 1Ph. P.F.9 £21.60 + £3.00 carr. o
(including VAT 12%%). FREQUENCY METER BC-221: 125-20,000kc’/s complete with original

. calibration charts. Checked out, working order. £22.70 + £2.00 carr.
EVERSHED SAFETY OHM METER: Max 10mA. Test pressure 30v. Complete g ECTIFIER UNIT: 200-250v. a.c. input, 24v, d.¢. at 26 amps output continuous

00 (oYY 7 Grsn (B, e (BT rating, £37.80, carr. £5.00
AVO TRANSISTOR ANALYSER CT.446: £37.80, carr. £2.20. PAPER TAPE: %" roll (telepri '

;! g printers, etc.). Box of ten rolls £1.50 + £1.00 post.
ADVANCE TCD.40 FREQUENCY DIVIDER: 0-40mHz. £10.80 + £1.00 post. CREED 75 TELEPRINTER: Rec./Tx, s/hand, good condition £48.60 + £4 Carr.

MARCONI FREQUENCY _METER 1026/4: 2000-4000mHz ‘as new’ condition CREED TELEPRINTER TABLE: £25.00 + £5 Carr.
£32.40 or secondhand condition £24.30.
1026/2: 100-160mHz £32.40 'as new’ or s/hand £24.30. Carriage for all type £2.00. BARGAIN MAPS

ANTENNA MAST 36ft: Aluminium, diameter at base 3", tapering to 2" at top,’ Large stocks of unused U.S.A.F. surplus maps, weather charts, etc.
complete with red hazard lights, stays, guys. etc. Normally used with direction including:—

finding equipment. Approx. weight 3cwt. £106.90 (including 12%% VAT), ONC-El — U.K. in full and part N.W. Europe. Scale 1:1,000,000.

carriage rates on request. WITH rotating Antenna suitable for 200-400mHz JNC-9N — N. Europe, U.K., Scandinavia. Scale 1:2,000,000.

£16.90 extra (including 12%:% VAT). JN-21N — Europe (Mediterranean). Scale 1:2,000,000.

BURGLAR ALARM BELL: 6-8v. d.c. £3.24 + £1.00 post. SIZE: 58" x 42", colour. Many others. Please send S.A.E. for list.
MEGGER (Record): 500 volts £21.60 £1.00 post. Price each 70p (inc. p+p)

R-216 RECEIVER MANUAL (Photostat copy): £1.50 inc. post. 25 x Maps (either same type OR assorted) £10.00 + £1.00 p +p.
MUIRHEAD ATTENUATORS: 75 ohms 0-8Mc/s 3V MAK 3 ranges 0-5, 0-25, 10 x Maps (either same type OR assorted) £6.00 (inc. p +p).

0-50dB. £3.24 + 75p post, E=me— - S =

POWER UNIT TYPE 234: 200-250v. a.c. input, 250-0-250v. d.c. at 100mA and 6 Above prices include VAT at 8% [except where stated)

3v at 4 amps output. £8.10, carr. £2.50. Carriage quotes given are for 50-mile radius of Herfs.

Visit our new shop in Ware High Stree’
{old A10) opposite Church. 100s o

to.collect any of the sbove tems pleses w. MILLS 3 & 3a BALDOCK STREET, WARE, HERTS. SG12 9DT

telephone prior to cailing to avoid
disappointment. WARE 66312 (STD 0920)
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This |
portable computer

teaches you how. /3=

7

Low cost, battery operated
Intercept Jr. Tutorial
System instructs you on
todays most advanced LS|
semiconductor devices,
then serves double
duty as an.operating
solid-state computer!

-

Learn microprocessors in hours.

With its detailed Owner's Handbook,
Intercept Jr. teaches you basics of micropro-
cessors, Random Access Memories (RAMSs),
Read Only Memories (ROMs)- and input/
output interfacing, all in less than 8 hours.

Intercept Jr. is a complete all-CMOS
computer on a 10- by 12-inch board. Con-
tains batteries, entry keyboard, 8-digit LED
display, RAM-and ROM memory ... all con-
. trolled by an Intersil IM6100 12-bit CMOS

microprocessor. :
An inexpensive teaching computer.

For £196.39you get both the handbook
andthe computer, plus provisions for expan-
sion with:1024 words of additional memory,

from 256 to 2048 words of added program,
and input/output interfacing with termjnals.

intersil
1]

1

rz/
= =

‘%g e

'ﬂl.-

Intersy
-

X

intercept Jnr

is available off the shelf from
Intersil’s distributors.

Piug-in Expansion Modules available
RAM Module with 1024 words of added
non-volatile memory

P/ROM Moduie with sockets for 256

to 2048 words of program

1/0 Modute forinterfacing TTY
Keyboard/reader and printer/punch

Golllloll Send this coupon forthe latest brochure on
Intercept Jnr.to:

Intersi! Inc. 8 Tessa Road Richfield Trading Estate
Reading Berks

oriIntersil’s UK Distributors:

Macro Marketing Ltd 396 Bath Road Slough Berks
Tel 06286 63011 Telex 851847083

Rapid Recall Ltd 9 Betterton Street Drury Lane
London WC2H 9BS Tel 01-3796741 Telex 28752

Tranchant Electronics (UK) Ltd TranchantHouse
100a High Street Hampton Middlesex TW12 28T
Tel01-9790123 Telex 929615

name —
company —

address - e

£196.39
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AMI-COS features modular flexibility. Each
module is designed as a plug-in PCB, having
)dentical serial contacts, and is connected to a
common bus-line PCB, the COSBUS. The basic

module MAINCOS incorporating the AMI
S6800 CPU chip drives the binary command
unit CONCOS. By using LED’s and switches,
the user will acquire a deeper knowledge and
experience in the microprocessor field. Both
modules are expandable with standard TV
interfaces, cassette recorders, A/D converters,
extra RAM (up to 65K x 8}, and alpha numeric
or hexadecimal keyboards.

AMICOS offers you dedicated modules such
as a Morse Coder and a model train controller.

/\M R BT o

" edor the amateur, student,

RITRC

a modular 6800 system

designer and lecturer
AT A REASONABLE PRICE !

AMI-COS is unique, like 74 series
TTL was at its introduction. The
AMI-COS concept is modular
which means not only is it
produced in quantity, and
readily available at a reasonable
price, but is also comprehensive
due to the ‘step-by-step’ expandability of the
system. With its future assured by the well
known AMI S6800 Microprocessor family.
AMI-COS is a logical solution for many elec-
tronic engineers.

The manual supplied with MAINCOS and
CONCOS contains the AMI 6800 hardware
and the module documentation, with instruc-
tions.

All AMI-COS modules are available separately.

The application of AMI-COS is not limited to
students or amateurs. Its flexibility makes it
very useful for industrial applications. Co-
operating with hardware and software consul-
tants RITRO assures you of the right back up.

An AMI-COS brochure is available on request.

AMI-COS — YOUR LOGICAL FUTURE.

_

KM ffﬁ@ Electronics (UK) Limited

GRENFELL PLACE, MAIDENHEAD, BERKSHIRE Telephone MAIDENHEAD (0628) 36227

NL-2930 BARNEVELD, PB 123, Gelreweg 22 Tel: (0)3420-5041 Telex: 40553 ritro n!
\8-2000 ANTWERPEN 172, Piantin and Moretuslei Tel: (0)31-353272 Telex: 33637 norics b
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FACT SHEET No1

L Good reasons for buying

500 MIHz UNIVERSAL COUNTERS

FACTS

1 DYNAMIC
FREQUENCY RANGE

INPUT SENSITIVITY hFF

. FREQUENCY STANDARD

. STABILITY
Aging Rate
Temperature
10% VAR: Line Voltage

. DISPLAY & SIZE
~ AUTO DECIMAL

- DIRECTLY COUPLED
FACILITY

. BURST MODE
. MULTI-FUNCTION

. DIGITAL HOLD TIME
PROGRAMMING

. BLOWER COOLED

. DELIVERY
. PRICE

EXTRAS

HOYMITZ DG 500

D.C.--550 MHz
(600 MHz Typical)

10 MV
10 MV

5 MHz 3rd Ov

9. LED 63"

AUTO COMMAS

YES
YES

YES

YES
YES

Ex-Stock to 2 weeks

£626 (to 31.10.77 only)

HEWLETT PACKARD
5328A

0-100 MHz

25 MV-50 MV
(Option Required)

Standard Crystal
107/ month

3 x
25x1060 -50 C
1 x107

<<

| 8 LED %"

YES

YES

NO
YES

6-8 weeks
£875

Frequency to
500 MHz Extra £265

“Oven £350

PHILIPS PM.6614
10 Hz-520 MHz

10 MV
10 MV

Standard Crystat

+ 5x 10-7/month
+~ 2x 107 per C
1 x 108

9. GAS DISCHARGE

YES

NO

NO
YES

NO
NO

6-8 weeks
£734

“*Ovens Extra
£137 or £257

93

CHANNEL A
OO

@ DG-500L m‘)

UNIVERSAL COUNTER ki CLL
- CHANNEL 8-

s0n Bov- - :’;2: ?w-n-’uo)

LLJ[LJH—II (T 6

Made  TEST AITOR TERE

MEQET DR, MANS TWE FREG COUNT 8 woost B s

The above information is published or made available by the Manufacturers as at 18.4.77
Other Models currently available — DG 32, DG 100, DG 400, DG 600, DG 700, DG 1200
FULL DETAILS — HOYMITZ AVIONICS LIMITED, 26-30 SALISBURY STREET, FORDINGBRIDGE, HANTS.
TEL- 0425 54160 ’
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PAY LESS FOR LOADS7
With nearly 3 decades of experience built into every TERMALINE® Coaxial
Load Resistor, buying BIRD will often cost no more or save you money.

BIRD QC Quick-Change Connectors on many models offer a choice of any
common RF connector, eliminating the need for performance-degrading

adapters.

Twenty aircooled dry Loads (2W to 225W). thirteen aircooled liquid Loads
(20W to 5kW) and nineteen watercooled TERMALINE® models (1kW to 50kwW)
are lListed 1n our 1977 Catalog Ask tor it.

EXCLUSIVE U.K. REPRESENTATIVE FOR BIRD ELECTRONICS

aspen

electronics Ilimited
2 KILDARE CLOSE. EASTCOTE. MIDDX. HA4 QUW.

Tel: 01-868 1188.  Telex: 8812727

WW—009 FOR FURTHER DETAILS
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Stop Ruining Your I.C.’s And Wasting Time Soldering
Plug Into The Revolutionary New

BIMBOARD

The Only Professional Quality Breadboard That
Accepts All DIL Packages With 6 To 40 Pins

Incorporates Bus Strips For Vee And Ground
Includes A Component Support Bracket
Has Over 500 Individual Sockets
And Allows You To Use And Re-Use

IC’s, Transistors, LED’s, 7 Segment Displays,
Diodes, Resistors, Capacitors

Only £9.72 (cheque with order) Including VAT and P.P.
Special Quantity Discounts Available For
Radio Clubs, Retail Outlets Distributors

|rJ-|.-|| SE24 04

Englaned
Telex 319893

ELEGTND- TEGH

GUTHOWATS LT
315,317, 364 EDGWARE ROAD, LONDON W2
TEL: 01-723 5667 & 01-402 5580

Shops and mail order dept (mail to 364) open 9 10 6 Mon to Sat nc.
Prices include VAT. Carr /p & p quoted U K, only

ACCESS & BARCLAY accepted Mimimum order £5 otherwise C W.O For credit on approved accounts

INvoICing costs necessitate minimum order of £20

FANS

i —
DUAL EXTRACTOR FAN. P

240V 50 Hz Two thick stack IAB /@
shaded pole motors make this a | \ '

highly etticient unit producing a -«____pl
powertul  avflow Mounted in

heavy steel frame each has five element 6% blades Size
22v: x 147 x 5%’ deep £10.95. carc £2 75

1/ SINGLE FAN with motor similar to
‘2‘ above Very useful in home and
“ workshop  Remember last summer

Keep cool this year Only £3.85. p&p
65p

PROGRAMME TIMERS

Magnetic Devices Ltd Synchronous 230V 50Hz motor
geared down 1o 1 cev per 8 hours Drives shatt mounting
three cams, eath of which actuates ar on/off
icro-switch with 10 amp contacts Any switch can be set
1o remain on from 4 10 8 hrs Push-on cornections Overall
size 42" x 42" x 3%’ £4.75 plus B5p p & p Ideat for
swilChing on and off radios and Iights as burglar deterrent
n unoccupied premises

Smiths 200/ 250V synchronous motor geared down 10
40 rpm Size 22" x 22" x V%" £2.25 each plus 25p
P gp 4 or more £1.50 each plus 70p p & p per pack
ol

Midgley Harmer itd 200 25uv  syncnrunous molor
geared 10 | rev per 7Y% mins Al dimensions 2%’
£1.50 each plus 25p p % p 4 or more £1. Ou each pius
48pp & p per pack of 4

ROTARY STUD SWITCH
PLESSEY. 30 way 2 bank Single pole
Contacts 1 amp 240+ AC DC 005! res
Break before make Stop inhinitely adjustable
alfowing fo1 any desired arc of tavel Ideal
for nstrument ang model switching  Size
2% da Ovirall x 215 ' deep plus 1% x
ZAO”UM spindle £2.28. p&p 20p 5ot £1.95 each. p&p
D

UNI- SELECTOR

240y AC or DC operation  Spiht
30-way double bank contacts Overall
wize approx 2% dia x 2% deep
Brand new Bargain a1 £4.50. p&p
65p

TRANSFORMERS

DAVENSET AUTO

2KVA continuousty rated Tapped for any voltage from
5 260v in steps of 5v With an jsolated winding of
0-5-10v at 8% amps this transformer ts an exiremely
usetul buy Push-on connections Size 8 x 5% x 6% "
"A really robust job Bargain a1 £23.80. Carr £3 00
J50VA  conuinuously rated Tapped as above with
0-5 10V )solated winding ot 5 amps Same connections.
Size 4'2"" x 3%" x 44" Also bargain at £12.50. Carr

£2 00
GRESHAM
Pry 10.86 200 220 240v Sec tapped

03% 7 11323334-35 at 10 amps to give 24 useful
voltages £6.00 carr £1 00

TORROIDAL

Pi 15 0-210-240v Sec 140v at 35msa 31v at 500
msact 10v at 19 amps Scr Suze 3% dia x 1'%
£3.95p &p 30p

MINIATURE

Pri 240V Seq 6v at Y2 amp Suze 1% x 1% x 1"
Ideal as power supply base for models, radios, Cassettes,
etc £1.50ea p & p 20p G oft £100ea p & p 45p

GOODYEAR 1Kva automatnc 1ranstormer
0110 115-720-200-220-240v  Fully shrouded
Tetmunal block connections Size 5 a 4'a & 527 plus

block cannot be bettered a1 £13.95. 2 & p {1 50

ARROW SWITCH

Press on off Single hole fixing
SP ST Swe V%' x 7' Stud
extends ;' Raled ! amp at
240v 2V2 amps at 125v Prce
for 5 min gty €1.76 p & p
30p 10or more 30p each p & p
40p

REED SWITCHES
Guass ttieaps N6 comatts Guass wagtn 1.
voran tengbt T 10 G

da n
TOU b & p Zf)yr |000H

£8.00, 1 &y tice 1000 oft £68.00, 1, & tuce
SYLVANIA SWITCH
10 for £2.50
50 for £11.00

100 for £18.00
Plus 50p p & p
any quantity

famplele wth mo joet contacts
M L3 amp vacuum, sealed
4w 4’ dia

MOTORS

CITENCO F.H.P. reversible geared
motor 220/240v 50 Hz 1 Ph cap
-start cont ratnng O 2 amps Gearning
944/1 final drive 19 rms  Tarque
14 5 Ka/cm 516" dia shaft Swue
8'" x 3%’ dia plus base Brand new Limited quanuty
£16.50. pkp £1 50

CROYDON 1/10 HP. reversible motor 230 240v SO
Hz 1 Ph Cap start Cont rating 1500 rpm %' dia
shaft Size 8" x 4%’ dia plus base New £17.50. carr
£3 00

1/8 HP. reversible geared
motor 220/240v 50Hz 1
Ph cap start, conl raung
Geanng 5 1 Final dnve
approx 280 rpm %' dia shaft Suze 14°' inc gearbox x
5%" dia plus cap and base New Robust £23 95 carr
£3 00
ACADEX shaded pole motor Open frame 230v 50 Hz
Double ended 532 dia spindie each 1%’ long Ideal
for fans models etc Size 1%' x 24" x 1% deep pius
spindles £1.50 p&p 45p
CROUZET shaded pole motor Open frame 115, 230v
S50Hz 1425 pm Suze 2'2" x 2% x V%' deep plus *a”’
fong x 5732 dia spindle £3 S0 pép 62p
PAPST motors."Noted for advanced design
and superb construction Rotating diecast
outer body acts as lyweight and eliminates
wow and flutter 50 Hz capacitor start
MOOEL HSKZ 32 80-6/12 220v Qual speed 1ape deck
motor 500/1000 rpm 12 mm dnve shaft gives tape
speeds of 953,1905 cm/sec (3'a/7% ns sec|
respectively Size approx 5% dia x 3%'° plus 1%
spindle £18.50. p&p £1 10
MODEL RO 32 65-4 Dual voliage 125/250v Size 2% x
3%" Spindle 5/16" dia £12.50. p&p £1 10
MODEL HSZ 20 25-2 Basially 42v bui can be operated
trom mains with additional capacitor A magrificent small
motor Size 1%' x 2%’ spindle 5/ 16’ dia £5.95. p&p
45p

SOLENOIDS 240V A.C.

MAGNETIC DEVICES LTD No 1)
has 20(b pull tor 50% duty. 12"
wavel push or pull Shackle both
ends Size 1%’ wide x 3% high
x 4" long plus 3 arm travel
€6.75plusp &p £100

No 21 has 2Ib pull continuously

rated %’ travel Swze 1Y%’ x
1%"h x 2% " plus trave! £1.80,
30pp &p

PYE ETHER LTD Thrust aperates through spring loaded
tinged tever gwing @ Tib o putl or push Complete mih
nounting brackel and push On «onnections  Size overall
Wi brackel 22w x 3"h x 32" long £2.25 P&P 45p

RELAYS

Octal base 2 C/0 6 amp contacts Following
| voltages 12vac. 48Vdc 110dc 230
ac all £1.25 each plus base 15p postage
and packing 15p 11-pn 3 C/0 6 amp
comacts following voitages 115 ac 48
dec 24 d¢ alt a1 £1.50 each base 15p
plus 15pp & p

-, o
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LOGIC OP/AMP POWER

SUPPLIES

B Dawis Electronics leued quantty only

Type Mo €PS 40 5 SPS W SPS 9(1)
Supply nul ann Fully -mun Fnlly mnnﬂ Fully ancased
Form logic logic

0/p woils 4_5/5_5 @ 45603 IZ/ |a 4.5/60 )
Amps. Max 1.25 2u 0.5(2) 188
Ripple 18] 05 a5 015 ]
Reguistion * 0.02 0.02 0.005 0.02
Price £14.00 £26.00 £28.00 £51.00
Carr/p. & p. b0p £1.20 £1.20 .20
Notes (1) Programmable (2) Each rail (3) Zero voits

protection 14) Pk Pk M v All have stability of 10 U0 1
cureent limiting re-entrant and output impedance of O 251)

3t 100 KHz
F G

MINIATURE LAMPS
€
¢

A B c D
Size Size

lype (Dha; Voh. Curr Type (D von Curr

A 3MM 5.6V B0 MA D 3MM 2 5v 360 MA

B 4MIM 4y 250 MA 56 60 MA
5V 60 MA E AMM BV 200 MA
12V 40 MA 6 3 200 MA
12v 100 MA 14V 40 MA
14V 75 MA F AMM 2 7V 60 MA
28v 40 MA 12V 160 MA

(é 5MM 28V 40 MA t4v 80 MA

Smail telephone jack type 6 or 24V

Pace Types AF x4 00 for 25 50 and upwards 13p each
Type G 45p cach p & p 20p per order

BENDIX MAGNETIC CLUTCH

Supern example of Qozens of usgs
electro-mechanics Main body in o Home Farm
two sections coll secton fixed Workshops & Laty
Yin sleeve drive section .
rotaung  on  outer permeter —iil
Uriting plate has ‘wn 1D beariny  _f]
concening with man section and * —
1B-tooth cog wneel Extremely U
uowerful transmission 24V D C

240'm 2 €3.76 plus p & p
40p

PCB EDGE CONNECTOR

CINCH 15" piach 27 way but designed with adjustable
fixing endplates enabling connector 16 be cut and usea m
any length desired 50pp 8 p 1hp 101i£4 00 p & p
30p

MEM LIMIT SWITCH

Snapaction b amps at 240 310A C size hase 3% x
1 & x 17 plus heavy duty roller plunger 17, " ext ar
1 when compressed Very robust toe tireless operation
weather proof Poce £2.20 plus p & p 40p

JABSCO (ITT) ROTARY PUMP

sell pusing Works trom cies the don
1 suntably powered motot for 5 ' drive
shatt "2 hose connecuons Througn
put 2 3 galls per mun at 2100 rpm
Dozens of uses 10 home and workshop
Giveaway ar 12 75 p&p 20p
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NEW 3000 TWEETER

Technical Data

Frequency response.:
2 Kcs 1o 15 Kc s within 3db

Impedance;

15 o'ims or 8 ohms.

Flux Density:
10,000 gauss

Dimensions Front Mounting:
Body 2.3 (702m m) dia x 1}
{31 m m) deep

23} (9 }x
1} thick

o all 1} (35mm)

Power Handling:
For use on 30 50 watt Amphfiers

Suggested Crossover:

}ahﬁ

[

PINDAR ROAD HODDESDON EN11 OBZ
Telephone Hoddesdon 86685 60060
Send s a.e for suggested cabinet arrangement

WW-—077 FOR FURTHER DETAILS

MORE POWER—
MORE TORQUE

with the

oeNEVW MK.IIDRILL ®

SPEED
10,000 r.p.m "

TORQUE l
120 cmg

VOLTAGE !
9-14vd.c. .

DRILL ONLY £9.67
(p&p 35p) R
STAND £5.13
(p&p 35p)
Inc. VAT
(Together 50p p&p)

Senda 9’ x 4"
SAE for illustrated
leaflet and order form
to

PRECISION PETITE LTD.

119A HIGH STREET, TEDDINGTON, MIDDX.
TEL.01-977 0878

(24-hour answering service}

TRANSFORMERS
ALL EX-STOCK — SAME-DAY DESPATCH

MAINS ISOLATING VAT8% 12 and/or 24-VOLT
PRI 1207240V SEC 1207240V ’ Separate 12v windings
Centre Tapped and Screened Primary 220-240 Volts
i Amps £
Raf. VA (Watts) £ 1 24v
07% 20 3.93 : 025
149 60 5.62 05
100 6.13
200 10.16
250 11.87
350 14.90
500 17.80
750 26.11
1000 35.16
1500 42.14 10
2000 49.30 15
3000 74.80 8 RO 30

*115 or 240 sec only 0 VOLT RANGE
50 VOLT RANGE 3Primary 220-240V
Primary 220-240vV SEC. /APS 0-12-15.20-25-30V
SEC. TAPS 0-19-25-33-40-50V ~ Amps €
Ref. £ 0.5 2.41
102 . 3.21 3.09
103 4.18 4.79
104 . 6.10 5.81
105 . 7.81 6.83
106 . 9.79 7.93
107 . 14.62 9.20
118 . 15.56 11.73
119 . 20.41 B89 11.91

SONOLTRE ANCE AUTO TRANSFORMERS

Primary 220-240V
SEC TAPS 0-24-30-40-48-60V{ Ref. VA (Watts) TAPS £
113 20 0-115-210-240V 2.20

€  Pap
3 ] 75 0-115-210-240V 3.51
. 150 0-115.210.220-240v 5.23

660 114
66 300 7.03

930 132
500 10.76

11.05 184
1000 17.48
1247 164 1748

14.70 184 1500) :

2000 29.22
3000 aa.10

18.11 0A
22.31 0A

24.60 QA SCREENED MINIATURES >rimarv 240v

HIGH VOLTAGE Ref. mA Vol £

MAINS ISOLATING 238 200 5083

Pri 200/220 or 400/440 212 1A 1A 06,

Sec 100/ 120 or 200/230 13 100 9-0-

D leey € pap| 235 330330 0.9,

i 243 .03 132| 207 500500 0.8.

350 247 1352 14| 208 1A 1A 08

1000 250 3326 OA| 236 200,200 0.15,

252 5074 Oa| 214 300.300 020

221 700 (DC) '20-1

]

-1

1

DD BN =
CO0O0OO0O0O0O

o©
o

>
3
h-}
@

DHOhWN—=O
coocococoown

COLDOKOO
°°oono )

R —
ommm
@0

9
8
9
9
2
3
9
3
6

oo"

9
3
.8
.9
3
5
.9
3
9
1

1.
28
1
1
2.
3.
1
2.
2.
q.

DECS SOLDERLESS 206
BREADBOARDING 203 3.62
S Dec 70 contacts €1.98| 204 . o 01527 .76
T Dec 208 contacts £3.38] S112 500 0-12-15:20-24.30 2.41

395 CASED AUTO. TRANSFORMERS
+¥¥-8 240V cable input. USA 2-pin outlets

20vA  £3.78. P& 96  Ref 113w

75VA  £5.51. P&P 114  Ref 64W

BR'DGE RECTIFIERS | 150ya £7.33, P&P 114  Ref  4W

24 45p|  300vA £10.81. P&P 145  Ref 66W

SSp| 500vA €12.62. Pap 164 Ret  B7W

65p 750VA  £16.80. P&P 176 Ref 83w

80p| {000OVA £21.15. O0A Ref 84w

£1.00] 2000vA £33.02. OA Ref  95W

P&P 29p VAT 12'1752 35 HIGH QUALITY MODULES VAT 122

*VAT B 5 watt RMS Amplifier

L 10 watt RMS Amplifier

25 watt RMS Ampiifier
Pre-Amp for 3.5-10w
Pre-Amp for 25w
Power Supples for 3-5-10w
Power Supples for 25w
Transformer for 5-10w £2.41
Transformer for 25w (one module) £4.79
P&P Amps/Pre-Amps/ Power Supplies 40p
P&P Transformers 96p

7

NMNN
NNOO

5-
5-
5-

£2.95
£3.30
£4.15
£6.95
£13.60
£1.35
£3.70

METERS
£68.95
£28.00
£37.80
£21.94
£55.05
£26.00
£14.95
Includes steel carry case

IN-CIFCUIS 1rBNSIStor tester
Avo Cases and Accessories
P&P £1 50 VAT 8%

T! MINI-MULTIMETER
DC-1000Vv AC-1000v
AC/DC-1000Q/V
DC-100mA. Res - 150K
Bargain a1 £5.30
VAT 8% P&P 62p

STEREO 30
Complete chassis. inc 7+7w r.m.s amps. pie-
amp. power supply. front panei. knobs /needs
mains trans.). £16.25. Mans trans £2.45. Teak
veneered cab £4.87. P&P £1 02 VAT 12%

STEREO F.M. TUNER
4 Pre-selected stauons
Switched AFC
Supply 20-35v 90Ma Max
£20.45. P&P 40p. VAT 12%9

POWER UNITS
€CC1205.3 45 75 9 17, 500mA £4.08
STABILISED 3. 6. 7 5. 9v at 400mA £5.95
3300. 6, 7.5, 9v at 300mA plugs direct into 13A
socket {fused) £3.30
P&P 70p VAT 12V

ANTEX SOLDERING IRONS
15W £3.46. 18BW £3.46. 25W £3.20
Soldering ron kit £4.93
Stand for above £1.45. P&P 46p VAT B

MAGNETIC TO CERAMIC
CARTRIDGE CONVERTER
Qperating Voltage 20 /45y
ONLY £2.85 P&P 36p
VAT 12%2%

PLEASE ADD VAT a: TER P&P
ELECTROSIL AND SEMICONDUCTOR
STOCKISTS. AUDIO ACCESSORIES & BARGAIN
PAKS SAVE POSTAGE CALLERS WELCOME
{MON -FRI ) OR SEND STAMPS FOR LISTS

PRICES CORR 4,

Barrie Electronics Ltd.
3,THE MINORIES,LONDON EC 3N 1BJ
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST.

wWwWw.americanradiohistorv.com
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HART ELECTRONICS

The Only Firm for Quality Audio Kits

J. L. Linsley-Hood High Quality Cassette Recorder

Master Board with one Replay Amp removed

As these circuits in recent issues of ~“Wireless World'" are capable of

LENCO CRV CASSETTE MECHANISM
High Quality, robust cassette transport for Linsley Hood Recorder Features fast forward,

such an excellent performance we fee! that it is not sensible to sacrifice tast rewind. recora. pause and automatic casselle ejecton facilites Fited with

this potential by designing a kit down to a price. We have theretore Record/Play and Erase Heads and supplied complete with Data and extra cassette

spent a little more on professional hardware allowing us to design a ejection spring for above horizontal use. Ex-stock £19.10 + £2.38 VAT

very advanced modular system. This enables a more satisfactory 71x Complete set of parts tor Master Board, includes Bias oscillator,

electrical layout to be achieved, particularly around the very critical Relay, Controls, etc. £9 83 + £1 23 VAT

input areas of the replay preamps. These are totally stable with this 72x Parts for Motor Speed and Solenoid Controf for Lenco CRV Deck.

layout and require no extra stabilising components. Many other £3.562 + 44p VAT

advantages also come fram this system which has separate record and 73x Complete set of parts for stereo Replay Amps and VU Meter

replay amps for each channel plugging in to a master board with gold Drive. £8.12 + £1.02 VAT

plated sockets The most obvious is the reduction of crosstalk and 74x Complete set for Stereo Record Amps. £6.74 + 84p VAT

interaction which could cause trouble on a single plane board. with our t75x Complete set of parts for Stabilised Power Supply including

modular system the layout 1s compact but there is no component special Low Hum field Mains Transformer. This unit I1s a separate

crowding. Testing is very easy with separate identical modules and 3.5" x5’ PCB designed so that the motor control board fits above

building with the aid of our component-by-component instructions is it to save space. £8. 79 + £1 10 VAT

childishly simple, but the finished result is a unit designed not to 700M. VU Meters individual high quahty meters with excellent

normal domestic standards but to the best professional practice ballistics and built-in illumination. £8.48 + £1.06 VAT PER
ALL PARTS ARE POST FREE PAIR

Piease send 9 x 4 SAE for lists giving fuller details and Price breakdowns
A suitable Metalwork and Front Plate is now available

Penylan Mill, Oswestry, Salop

Personal callers are always welcome, but please note we are closed all day Saturday
=S = —— S o .

When you make yourown THE METAC DIGITAL CLOCK
PCB’S, you need Seno | * COMPLETE KIT *

Etch-Resist
Transfer

Symbols!

High-definition, etch-resist

transfers that adhere
perfectly to copper-clad
board, offering a superb
professional finish
to the one-off PCB.
Ten types of symbol,
in strip form for
greater accuracy.
Packs of ten strips,
mixed, or of any
one symbol, S
foronly £21

Pleasant green display 12/24 Hour readout

Silent Synchronous Accuracy Fully electronic
Pulsating colon Push-button setting

Building time 1 hr. Attractive acrylic case

Easy to follow instructions Size 105 x5 7 x 8 cm
Ready drilled PCB to accept components

From your usual

component ~ - ) My
supplieror AN /E KIT PRICE £9.60 . 76, var

SAME DAY DESPATCH: ORDERS RECEIVED BEFORE 2.00
for details of the Seno /33 P.M. ARE POSTED ON THE SAME DAY

range&d;of’CB-prepgtion ___SEND YOUR ORDER TO
WD (A0 A o — | DAVENTRY | | UXBRIDGE |

Decon Laboratories Ltd. Freepost, Portslade, TR\
' Brighton BN4 1EQ (no stamp needed) METAC ELECTRONIC AND TIME
I 67 HIGH STREET CENTRE 3 T’:quNHE:vTGSETADE

Send in the coupon below =

__'

DAVENTRY
Name == I S g NORTHANTS. UXBRIDGE
TEL. (032 72) 76545 MIDDLESEX W
TEL. UXBRIDGE (0835) 56961
Address — — ——— — Cash, Cheque or Postal Order or 1t ycu wish to use
‘ ) o - - Barclaycard or Access, simply quote name, add-ess and card
Phone 0273-414371 ’ number when ordering Shops open 9-5 30 daily
\ L & ¥ § § _f J § | _’ WW—102 FOR FURTHER DETAILS
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VALVE MAIL ORDER CO.

Climax House, Fallsbrook Rd., Streatham

London SW16 6ED
Tel: 01-677 2424 Telex: 946 708

3 3 Y . 1 < X 045 < 705A
Ec’Hgij . . PDHO L . 12AU6 0.50 |NDUSTH|AL
i.00 ECH84 ! 2 .75 | PEN451D ! i a2 |12aU7 038
AZal 0.70| FCL8O . 2 .20 | ; 45| 6C 40 |124X7 038 VALVES
CBL3I 1.40 | ECL82 . 31| PFL200 0.88| v iy 50 |12BA6  0.50] 1B3GT 5B/255M
CL33 1.50 | ECL86 0.55 0.83 | VR75/30 6DC .60 | 12BE6 0.6e| |B24 9B, 256M
Y31 1.00| EF37A 3.00 0.55 | b .85 | 12BH7 0.60| iB35A 5B/257M
o ; 300 iB63 C22
DAFYI 04039 1.78 VRIGH0 6 50 130013 :.g T 5 5
DA% 60| EF41 075 y . . ] F6060
DCCY0 135 | EF55 1.50 VRIS0 A0 .96 | 30C18 128 IN2IB SR4GY 807 6097C Cvdoll F6061
DF91 0.40| LFx0 035 . . .45 | 30F5 1.00| IN23B 5U4GB 808 6130 Cv4012 £ 6063
DFY6 0.68 | FF85 0.45 | HI.D41DD PL504 0.96 | IRS 0.50 ; .55 | 30FLI 1.00| IN23CR 543 811 6136 CV4013 FX219
DK91 0.50 | EF86 (Jap) 0.70 | PL38 132 1S5 0.40| 6J7G .45 | 30FL2 1o0| 1X2A 3285 Bi1A 6189 V4014
DK92 1.00 .90 | K161 3.40 | PL509 216 174 0.40 | 6K6G .80 |30F1.14  1.28] 1X2B Cv4015 | FX227
DK% 0.75| EH86 (USSR) | K166 4.00 | PLX0I 1.00 | 354 0.50] 6K7G 30115 095 CV4016
DLY2 030 0.40 | K 1%} (705) PLS02 1803V 085] 6KEG .50 |30L17 0.95| 203 SAKs CV4017 | G/ 371K
DL 0.85 | EF 56 (Mul 2.00 | PY32 063 SR4GY 120 6L6GC .20 |30P12 1.00| 2AS A 528 6203 Cv286 Cv4018 | G120/1B
DLY6 0.55| lard) 2.04 | K188 4.75 | PY33 0.83 | 504G 1.25 | 6P25 3.00 [30P19 0.95] 2C26A EAMB 8298 ' 6205 CV287 Cv4019 | GI50/2B
DM 0.70| LN 075 |[KIwel 150 Py8i/s00 5V4G 0.65| BQ7GT 043 [30PLI 095 2C34 BANS 830B 6360 V315 Cv4020 | G180/2M
DYst, 7 0.45|EF9I 065 [KIwe2 150 050|5Y3G1  0.65| 65G7 050 [30PLI3  La4| 2C39A 6ANS 560 6442 Cvizg Cvao22 | G240/2D
DYso2 047 LF92 0.75 | N78 750 | Y82 045 | 524G 095 | 6sJ7GT 030 [30PL14 168 2C43 6ARS 866 oisd Cv337 Cvauzs | G00/1K
EABCR0 038 FF93 (USSR)  |OAZ2 0.45 | PY¥3 0.50 | 63012 090 | 6SLTGT 055 [sL6G1 o8| 2D2! 6ASE SE6A 6550 Cv342 Cvauzd GN4
EAF42 0.70 0.45 | OB2 045 | PY500A  1.36 | 6AKS 6SN7GT  0.55 |35W 4 0.60 %gzlgw qx\g;gTA R66E. 6807 Cv35 CV4025 GIIC
EAFXOL  0.75| EF95 (UK) 0Z4 0.55 | PY&0I 0.5 | (USSR)  045{ 6U4GT 075 |3523  0.80| 2E 6AUSGT | goon 21 CV354 Cv4028 | GIR1Z0W
EBCIS 10D 1.85 | PCb 08525 100 | SAKS (UK) 6U5G 150 [3524G6T  070{ 2031 6AU6 881R o Cvise Cvis3 | GTRIS0MS
EBC41 0.75 | EFun 0.80 | (a8 086511 26 0.85 185 | 6V6GT 060 |50C5 020 12115‘3 6AVSGTA | gy1R CV360 CV4035
EBC8I 0.40 0.40 | PCYOO 0.55 ! (191 0.75 | BALS 030 | 6M4 045 |50CD6G 250 e GAWSA 7193 CV3il Cvaoss GU20 21
EBRx) 0.4 040 | PCCH 045 (1 and 0.75 | 6AQS 0.50 | 6X5G1/G 80 QeR)| Gfon BAXSBGL | g5q 7203 V3 Qriisl | GUso
EBE&S  0.40 060 |PCCB9 055 ( &yl 118 | 6ASTG 0.55 [807 1.00 6B4G 955 2368 cvars ¢ GXU!
EBF8Y 065 340 |PCC1s9 0065 |1 ABCA) 040 [(USSR) 100 | 7B6 0.80 813 (RCA)27.50( 2K25 GBABA 956 £ cv39l Cv40%6 | K166
LBL3i 200 40 |UAF42 075 [6ASTGUK) | 787 0.80 |83 (USSR)6.00( 2K26 6BK4 g €V395 CV4059 | KT67
120 [PCER0O  0.40 2K28 6BK7A 957 Cv3s7 C\'4060
ECC4 100 340 |PCF86  065((BC4l  0.60 4.58 | iCs 2.00 16080 3s0( 2RI 6BLTGTA 8103 Cvazs 8%2 K88
ECC8) 0.45 3.20 |[PCEX0l .60 | L'kl 80 0.50 [6ATE 0.60 | 7C6 1.00 16146 3.80( o0 6BN6 1625 8025A C CV063 7
ECCS2 038 165 [PCFNOZ 072 |LBFay 0350 [6AU6  0.40 | 7117 0.80 [6ii6A 38| XA oBRe N Vioes | msors
ECCsl 038 850 [PCER5  128|UCCBS 0,50 |6AVS 0.50 | 7R7 130 |6146B 420) o oa | 8BS7 2050 9001 oy P L
ECCH5 045 200 |[PCFS06 080 |UCH42 0,80 P6BAE 038 | 757 225 | TUBES, | 34 10ie | eex7cr | 2050w 5002 Cyi Cuams | msost
ECC88 0.50 0.60 |PCEROS 128 | UCiial 0.75 | GBE6 045 | 7Y4 0.80 |2Bp] 700 32 ioen | enzs 205 9003 CNese Cyis MBU82
F80 045 L75 [PC 182 045 UCL8Z 040 |6BHE 1.20 | 12AC6 0.80 3BP| 800 5471088 6CEE 9004 ct’qgs cv‘sos M8083
ECFE2 045 855 |PCLES 070 [UCLR3 125 [oBI6 080 1 12AD6 080 |3DPIA 400 34,[10a | 6CHE pO0IA 9005 Cvasl Cuigod | bt
ECHS 150 060 [PCixs 0300141 075 |6BQTA 055 | 12AE6 075 [3EGI 800| 3271108 | 6CLE 4212E0r H | 9006 BRtH Cvisgr | e QY4 400
ECH42 085 045 [PCI¥s 060 |UksY 0.50 | 6BR7 400 | 12AT6 045 [3FP7 g.g SA/146) 6CW wea PV ey ||
5 BCYss €037 |BEFW  £053| WPADS D020| OCBI — £075100b!  gogl SALIEM | SDKE | S 13200A | Cvri7 | Cvsosd | msioo R
TRANSISTORS & ICS [scyss 6073 |wrszi  e237| ‘Misase e020| OCsiz  eLoo |38 B Eh Q6 &= Cvaos Cveot | msiog R
119 go3g| BAXI3  £0.07) BUY70 €018 |prshk 138 | "MPSUOL €032 | OCsz e07s OGP 00 38 240M | 6EAN 3 AlSM cvio72 CV6008 RIS
AALIS - £0.20[ COA oo | BCY7L €022 | Bl S 381 MPSUIOE £0.40 75 | 48D 15.000 38 241M | 6F33 5544 A2087 s M8137
AAY)  E0I3| BAXI6  €0.07| P to, AT BES6l  £0.25 LG €0.40) (o 83 £0.55 | Cygng  2750) 3pog 6H6 1y | 5345 AZ134 CV1076 Cv6045 MB8140 SHEI2
AAY32Z  £0.5|BC107  goaz | BOYT 17 | \Brsos  g0.25 | CMPSUS6 £0.45| (k4 060 | 567 1800 (metal) CV1092 M8141
AAZI3  £025|BClos  goaz|BCZUL EL30 g0 gppg | NKT401 £2.00| OCIZ2 €150 0 peils 8K7GT 223 Cvi2i9 | DA M8132 $130
- BDIIS  £0.60 ! NK1403 EL73] OC123 €155 | VCRI38 1000 353,49 6UBA 5642 A2426 ve S130P
AAZLS  £031[BCLOY €013 | 0 % MO BEWIL £0.90 | NK 407 -73116G 155 ) UCR139A 988! 3¢ 22 6VEGT 5644 A2521 CVi343 DA4l M8144 STV280 40
AAZ17  £0.25) 'BCLI3  £0.15 2] B BE X84 £038 | NKI1104  £1.73| OCi39 £1.25 " - ! o 5651 ; CVi4Ts DA42 M8149 SIV280/80
ACI07  £075| 'BCLis  goa8 | BDIZ3  £150 gty ol NESSS  £045| OCHH0 €185 [ o e ) A2800 CV1476 | DALOD M8157
- - ; ; 5670 7 sU4l
AC1z5  godn|'BCiis eons |BDIZ €100 priy  goys) 0As  £073| OCI4l  g225 ) 2130 B0y JC24 246 | 1IES 5672 oy Cyiai | DE[22 | Malel SU42
AC1z6  £o2s|BClie  eo1p|BDIN L85 IpEngs 032 OCTI >3 | otz £0.60 |- 2TX314 £0.20 e || B 5676 ACTS Cv1478 m8le2
. o ¥ - A B 7 K bt 7 "
ACIE IS Beil% foie| BDIis o35 |BEvse 028 QA7 £0.14 OCHO £1og |TZ1X500 €013 3E29 12B4A 687 BIC IE e oG Msig% D00
ACI28  g0as( BOLIS €016 | o \o) gyng (BFYSL go2e| OA¥T L004) (O 20 LI 05501 golla) 3) e RV 5696 A Cv1as0 | EBOCC 1o 715
ACHl - 020 'BCIZS  E0IB| by gy (BUYS2 €026 DaTd B0 TR0 BRI ixs02 e0lte| 3010k P 707 o CV148I ES0FC Higlg 121
ACI4IK  £0.30] "BCI26  £025|.p15,58  gggp |BFYEL €030 : 0| OC203 €125 |2TX503 €0.17| 33,170k \2E14 5718 BTS [CHLIS g JE SOE 1 TTR3IMR
ACi42  €0.20{ 'BCI35 €015 . 41 |[BEYS0  £1.32 | OA8L £0.30) °0 25 IXa0e £0.20] 3 - ; CV1787 ESOL M8196 T240
SBCI46 €018 | BDI®  £0.43 | O OARS £0.30| OC204  £1.25 | £1X4 €020 3)/150E 13E) 5719 BT35 s M8204
ACHIK 8025) . pE137  gole | ‘BDL 047 |BSXI9 £044) (00 08 | OC205  £i75 |'ZTX33) £0.20| 30/195E | 28D7 5725/ BI35 CMLES2 | BT ;
ACIT6  £0.25] | g () £200 |BSX20 £034| DA% £008| Lol el Te [1ZIX550 £0.16| 3%y e GASEW | Do CV1833 181CC mg:f ui7
ACiun  cozs| A £138 (LKA B3| onss  eeos | 0C207  £izs |IN9I4 T £007) 3Uinan | G3KU 5726/ BTS3 cvss | Eke [ o
~ ¢ £1.48 - 2 0a200 €00 |OCHTL €125 [IN9I6  £0.07) 3v/390A 75B1 6ALSW 2 83CC M8224
0 85 cogp [MIVIRHOOR N6 01| ORP12 £070|INS001  E0.06] 3v/3%0B | 75() 3727 cic v | b M8225
Aé}m coo.ss 085 |0 £338| OAZI0  £0.75| “R2008B £2.25 |INI002  £0.07 (83A1 2021W | CIK 8%{;‘, E88CC My232 VR
e L £0.75 | pigng €225 | OA2IL  €0.751 °R2009 €225 [IN4003  £0.08) 4 254 85A1 374y CVs Cviiss E90CC M8237
ety A £2.25 | .pio08  £250 | 0AZ200 €0.65( R2010B €225 [IN40O4  E0.08 4 550, 85A2 5750 Cvas /! E90L M8245 400
R e 147 luvioo  enas| OA/ZOL €0.€3| TICH 036 INSGOS 013 4.400a WAG o CVis &Y | o ME1400 o
ADig  £0.70 75 1By 26 go.1a | OAZ206  £0.85| 11C226D £1.30 6 0154 4p32 90AY cvas Cvaass £82CC ME 401
ADIE!  £0.75 €039 (o127 gos| DAZ207 £0.65( 111209  £0.25 [IN4007  E0.15 4C35 90C1 e cval Cvagy | ElsxcC
AD162 £0.75 £0.25 | |\ 7\ 61 €020 | (16 £1.25| « 11294 go.50 |IN4009  £0.15] 4CX250B 90CG Cvi2 CVia3s EAS0 DAZ
i “’,_ g £0.25 | o o - 020 “T1P30A £0.60 |IN4148  €0.07) 4§27 9o0CV 5840 CV45 £A52 0A3
Afley €045 £025 (R7VRR oz | 0022 11P3iA €062 |INMUW €014} 4550 95A1 5963 Cv3s EAT6 OAIG
AFLI4 €025 £0.35 | Grrres 023 75 1ip32a  £075 |INH01  £0.16f 4152 1001 H 5965 oo ECC35 e
ABLLS €025 £0.30 | 05105 goqs| OC24 €350 [ Tipiia  groo |1S4 £0.06! 4752 15082 6005/ | Cvig ECF804 | OBs
QAL (D £0.39 [CRS 40 £0.60| OC25  £0.90 [ pyya 120 [15920  £0.08| 4353 15083 6AQ5W Cvas EF50
o gute.2 £039 [CRS3 05 £045| OC26  £0.90 | | pals go70 (15921  £0.08 1X150A 150C1 021 Cviis
Ao E ! €075 0C28  E200) [1piyh  goigo |26 £LOO) 4X1S0D 1502 6034 cvial Cvisis i oD3
) €200 11p2455 gy.00 |26 30 00| 4x2508 150C3 6035 CVI24 Cv3929 EF54 0G3
IS0 £1.50| ripass  £0.50 |20306 110 150C+4 6057 Cvi2 CV3986 | EF55 074
AF239  £045 2N404  E0.60[ 58,25iM | 250TH 6058 Cvaghs EF804 Ozia
[ \GZIIGE2TS nNesE  £0.25] 5B,250M | 328 6059 Cv399l EFP60
AEZ12pe T 2N697  £0.18| 5B/254M | 329 cvi3i Cvi9ss | ELOl PTIS
ASY2i €045 INGIS  £0.30) Cviaz Cv400l EN30
ASY2? €050 cos [N
ASZI5  £125 fh:
Ae Hg w12 K310 _ VAT to be added
17 Z
] £0.11 |5 .
ASZ20  £0.75 451 - .
A e 1 clam | 2T ez VALVES @ OSCILLOSCOPE TUBES
Ay : 060 |-Z1R301 €0, PRICED 122 %
SAYiloTELTe £0.20 B30 | 2 1x30 £013
AT £38 |k Soes ez | 71%505 e07 ALL ITEMS TYPE VCR 139A, CV 1526
£0737 | MJE: :
BAI54  £0.10 £0.42 | "MPF102 £0.30 8 pin 15p. » 1/, O, R
boas |-Miilis ees0| DIL 1abmisn| MARKED® 12%2% | price £8.00 P&P 50p add VAT 8%
BALS6  £0.13 £0.50 | TMPE104 £0.30
|BAWEZ  £0.05 RCY42 £0.53 | MP1105 £0.30 SOCKETS 16 pin17p OTHER ITEMS 8%
Terms of Bussiness: Mon. to Fri. Open for callers 9 am. to 5 p.m. Closod>Snl.'Exprau postage 25p per order.
Prices on application for any type not listed. Obsolete valves a speciality. Prices correct when going to press. This applies to the U.K.
g -
. Ll
7% | Audio Connectors -
H . . | -
Broadcast pattern jackfields, jackcords, plugs
and jacks
Quick disconnect microphone connectors . i i X R
Amphenol (Tuchel) miniature connectors with With the AVO TT 169 in-circuit transistor tester.
coupling nut Go/No Go tests almost any transistor, diode or
Hirsch Banana plugs and test probes thyristor without de-soldering, without damage.
irschmann an n T . p =
- : [ save you time, save you
XLR compatible in-line- attenuators and rFr:g?]g\(/Jt howit can Y ' Y
reversers. il L . .
e You'll find the price is no fiddle either.
Lowicostisiidecitadersib i RUF Contact your local wholesaler, or us:
Future Film Developments Ltd. AVO Limited, Dover, Kent CT17 9EN,
90 Wardour Street Telephone: Dover (0304) 202620
. b .
0] -437 I 892/ 3 Thorn Measurement Control and Automation Division.
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E:Capacitance measuring\

ESP 100 A ESP200A
Portable

Wide scale
laboratory model
£120.00 + V.A.T.

£49.00 + VAT,

A complete range of British-made
instruments designed to
simplify capacitance measuring

T e

ESP 300 A

1 pF to 2,000 uF
Autoranging
capacitance bridge
£235.00 + V.AT.

® Accurate and sensitive

¢ Requires nu manual balancing

@ Takes less than a seeond to
measure g capac tor

® Updates changes in capacitance
automatically

® Wide range of apphcations

STAND 554C
LECS OLYMPIA
17-20 MAY 1977

MIDDLE MARCH :
LONG MARCH INDUSTRIAL ESTATE

Send for technical literature and free
booktet: ““Modern methods of capacitance
measuring”’

DAVENTRY
NORTHANTS NN11 4PQ
Telephone: (03272) 76720

Suppliers to. Miustry of Defence, Post Office,
B.B.C., Government departments and
Flectronic Laboratories world-wide.

/

WW—036 FOR FURTHER DETAILS

Tune into the world...

The 31st edition of World Radio TV Handbook. ..

the only complete directory of international
broadcasting and TV stations . . . endorsed by
UNESCO, Eurovision, Intervision and the

world’s leading broadcasting organizations.

Includes ‘Listen to the World’, a special editorial
section; the latest world time charts and tables;

with comprehensive coverage of short-wave,

. " long-wave and medium-wave. [—————— 1
The essential guide to anyone associated with /w?ﬁispfaifgwﬁandbook o goopies of
broadcasting or television . . . national or '
international, professional or amateur DX-er.

/ {encloseachequefore
NAME

|

|

i Copies atg£5 each can be obtained from ADDRESS |

Argus Books Limited, Station Road, |
Kings Langley, Herts. /

/ |

/ |

/ I

A — .|
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‘BSR HI-FI AUTOCHANGER

STEREO AND MONO £11.95 eox 750
Size 13%2-11%in. 3 speeds.

Above motor board 3%n

B.S.R. P128 with magnetic cartndge Balanced arm
cueing device £23.50. Post £1

Plays 12'', 10" or 7'' records. Auto or

Manual. A high quality unit backed by 5. - W

BSR reliability with 12 months’ ‘ .
- ‘I}'R

Below motor board 2Y2in el

with STEREO and MONO CARTRIDGE

B.S.R. SINGLE PLAYER similar to above with stereo

EORTABLE PLAYER CABINET

odern design. Rexine covered

Vynair front grille. Chrome fltungs

£4 50 Post 75p

Motor board cut for BSR or Garrard deck

guarantee. A.C 200/250V.
cartridge and cueing device, large turntable £13.50
Size 17 x 15 x 8in. approx.

HEAVY METAL PLINTHS

With P.V.C Cover. Cut out for most B.5 R. £650
_or Garrard decks. Silver grey fimish Post £1.50
Model A" Size 12%: x 14% x 7Vin

Model "B’ Size 16 x 13% x 7in £7.50.

Extra large plinth & cover, teak wood base

Size 20" x 17V2" x 9" £19.50. Callers only

COMPLETE STEREO SYSTEM

Two full size loudspeakers 13% x 10 x 3%in. Player unit

clips to loudspeakers making it extremely compact, overall

size only 13% x 10 x 8%:in , 3 watts per channel, plays all

records 33 rpm., 45 r.pm Separate volume and tone

controls Attractive Teak finish

240V a.c mains £22.50
£1 carnage

f

SPECIAL OFFER!
SMITH’S CLOCKWORK 15 AMP
TIME SWITCH

0—60 MINUTES £2.95 post 35p
Single pole two-way. Surface mounting
with fixing screws. Wil replace existing '
wall switch to give light for return home,
garage, automatic anti-burglar hights, etc.
Variable knob. Turn on or off at full or
intermediate settings. Brand new and
fully guaranteed

0-6 Hour version —£3.30

TEAKWOOD LOUDSPEAKER GRILLES wilt easily fit to'
baffle board. Size 10%2 x 7%in —45p.

R.C.S. “MINOR’* 10 watt AMPLIFIER KIT
This kit is suitable for record players, guitars, tape playback.
electronic instruments or small P.A systems. Two versions
available Mono. £11.25; Stereo. £18. Post 45p. Specification
10W per channel; input 100mV; size 9% x 3 x 2in approx.
S.A.E. details Full instructions supphed. AC mains powered

VOLUME 80 Ohm COEae( 8p yd.
STANDARD TYPE VHE
CONTROLS FRINGE LOW LOSS 1O ya,
Skid to 2Mi) LOG or LIN | |geai 625 and colour
L/S 35p. D P 60p. STEREO | p UGS 10p. SOCKETS 10p.
L/S 85p. DP £1. Edge 5K | ||y SOCKETS  18p.
S P Transistor 45p. OUTLET BOXES 50p

ELAC HI-FI SPEAKER
8in. TWIN CONE

Dual cone plasticised roll surround. Large
ceramic magnet. 50-16,000 ¢/s Bass
resonance 55 c¢/s. 8 ohm impedance, 10

watts. music power £3 95 Post 35p

E.M.I. 13' x 8in. SPEAKER SALE!

With tweeter and

Ditto
crossover. 10 watt. 15 watts. N
State 3 or 8 ohm 8 ohm . i o
As illustrated .
£5.95 £8.50
* Post 65p
Post 45p
With tweeter and crossover
20 watt.
Bass res. 25c.ps £9 50

Flux=11,000 gauss ost 75p

4or80r150hm 201020000cps LU v
Bookshelf Cabinet £7.50
Teak finish. For EMI 13 x 8 speakers. Post £1.00

THE "lNSTANT" BULK TAPE ERASER
AND HEAD DEMAGNETISER. Suntable for
cassettes, and all sizes of tape reels A.C
mains 200/250V. Leaflet S.AE

Will also demagnetise small £4.50
tools. Post 50p

BLANK ALUMINIUM CHASSIS. 6 x 4—70p; 8 x 6--90p;"

10 x 7—£1.15; 12 x 8—£1.35; 14 x 9-£1.50; 16 x
6—£1.45; 16 x 10—~£1.70. ANGLE ALL 6 x % x %ain—15p.
ALUMINIUM PANELS. 6 x 4-—-17p; 8 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.
,MANY ALI BOXES IN STOCK. MANY SIZES

RADIO COMPONENT SPECIALIST

Radio Books and Comp

99

R.C.S. LOW VOLTAGE STABILISED
POWER PACK KITS
All parts and instructions with Zener diode,
pnnlgd circuit rectifiers and double wound mains
transformer {input 200/240V a.c. Qutput gostdsp
voltages available, 6 or 7.5 or 9 or 12V d c. up to 100mA or
less. Size 3 x 2% x 1Vain_ Piease state voltage required.
R.C.S. POWER PACK KIT
12 VOLT. 750mA. Complete with printed £3 3 5
circuit board and assembly instructions.
18 VLT J00mA EIT £3.15. 9 VIOLT 1 AMP KIT
MNSISTOR |
PRE-AMPLIFIER — BRITISH MADE
Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with battery
? 12V or H.T. line 200-300V d.c operation. Size 1% x Y% x
Yain Response 25 c/s to 25 ke/s. 26 dB gain. £ 1 45

For use with valve or transistor equipment.
Full instructions supplied. Details S.A E. Post 30p

ELECTRO MAGNETIC
PENDULUM MECHANISM

1.5V d.c operation vver 300 hours continuous on SP2
battery, fully adjustable swing and speed. Ideal displays.
teaching electro magnetism or for 5 Post
metronome, strobe, etc. p 30p

‘MAINS TRANSFORMERS "%

50p

250-0-250V 70mA, 6.5V, 2A £3.45
250-0-250 80mA, 6.3V 3. 6A, 6.3V 1A 0or BV 2A £4.60
350-0-350 80mA, 6 3V 3 5A, 6 3V 1A or 5V 2A £5.80
300-0-300V 120mA, 6.3V4ACT, 6 3V 2A £7.00
220V 45mA, 6 3V 2A £1.75
HEATED TRANS 6 3V v2 amp £1; 3 amp £1.40

GENERAL PURPOSE LOW VOLTAGE Tapped outputs 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. 2 amp, 6, 8, 10. 12. 16, 18, 20. 24, 30, 36. 40,
48. 60 £7. 3amp. 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, £9,
|0V, 30V. 40V, 2amp , £2.75, 20V. 3 amp.. £2.45, 40V,
2amp . £2.95, 30V 5A and 34V 2ACT £3.45,0. 5. 8, 10,
16V, Y2 amp.. £1.95, 20V %2 amp., £1.75, 20V. 1 amp..
£2.20, 20V 3 amp.. £2.50, 20-0-20V 1 amp , £2.95, 30V
1% amp, £2.75; 20V, 40V, 60V or 20-0-20V. 1 amp.
£3.50.

AUTO TRANSFORMERS. 115V to 230V or 230V to 115V
150W £5; 250w £6; 400W £7; 500w £8.

FULL WAVE BRIDGE CHARGER RECTIFIERS

6 or 12V outputs, 12 amp 40p; 2 amp 55p; 4 amp 85p.
CHARGER TRANSFORMERS 1% amp £2.75; 4 amp. £4.60.
12V. 1%2A HALF WAVE Selenium Rectfier, 25p. ,

R.C.S.
BOOKSHELF
SPEAKERS

Size 14%2in x 9%in x 6in
50 to 14.000 cps
8 watts rms 8 or 4 ohms

£16 pair roste1.30

KUBA-KOPENHAGEN ____
STEREO s

e o =

TUNER-AMPLIFIER CHAESIS AM-FM 54 5 WATT
This Continental 4-band radiogram chassis uses first class quahity
components throughout. Features. Large facia panel with 7 push
buttons for medium, long. short. VHF-FM, AFC., phono, mains
on-off 4-rotary controls. tuning. volume, tone, balance Facia
size 17 X 4% inches. Chassis size 17 x 4% X 5% inches
DIN-—connector sockets for tape record/playback. loudspeakers.
phono pick-up. external FM-AM aerials. Automatic stereo

beacon light Built-in fernte rod aerial for medium /longwave

A.C 240V mains Circuit supphed. £33 . 50 pows o1 %0

Ahave speakers are suitable
LOW VOLTAGE ELECTROLYTICS

2,4,5, 8 16, 25, 30, 50. 100. 200mF 15V 10p.
SOOmF 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.
3900mF 100V £1.60. 4700mF 63V £1.20.
5000mF 6V 25p; 12V 42p; 35V 85p.
MANY OTHER ELECTROLYTICS IN STOCK
SHORT WAVE 100pF arr spaced gangable tuner. 95p.
TRIMMERS 10pF. 30pF. 50pF, 5p. 100pF, 150pF, 15p.
CERAMIC, 1pF to 0.01mF. 5p. Silver Mica 2 to 5000pF. 5p.
PAPER 350V-0 1 7p; 0.5 13p; 1mF 150V 15p; 2mF 150V
15p; 500V-0 001 to O 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, 385 + 385pF 50p: 500pF standard 75p; 365
+ 365 + 25 + 25pF. Slow motion drive 65p.
120pF TWIN GANG, 50p; 365pF TWIN GANG, 50p.
NEON PANEL INDICATORS 250V, Amber or red 30p.
RESISTORS. 4W. VaW, 1W, 20% 2p; 2W. 10p; 101} 10 10M
HIGH STABILITY. ¥2W 2% 10 ohms to 6 meg.. 12p.
Ditto 5% Preferred values 10 ohms to 10 meg . 5p.
WIRE-WOUND RESISTORS 5 watt 10 watt, 15 watt.
10 ohms to 100K 12p each
TAG STRIP 28.way 12p.
TAPE OSCILLATOR COIL. Valve type. 35p.
BRIDGE RECTIFIER 200V PIV "2 amp 50p.
TOGGLE SWITCHES S.P. 20p. DPST 25p.DP DT 30p.
MANY OTHER TOGGLES IN STOCK
PICK-UP CARTRIDGES ACOS GP91 £1.50. GP93 £2.50.
SONOTONE stereo £2.00. SHURE M75 ECS £8.

Lists 10p. (Mini g

ge 30p.) All prices include VAT (We accept Access or Barclaycard. Phone your Order)

www americanradiohistorv com

£2.95

BAKER MAJOR 12" £141‘|§'

1.0
30-14 500 c/s. 12in double coneo
woofer and tweeter cone together
with a BAKER ceramic magnet
assembly hawving a flux density of |
14,000 gauss and a total flux of |
145 000 Maxwells Bass resonance
40c/s Rated 25W NOTE 4 or8or
16 ohms must be stated

F POST MAIL ORDER SERVICE
L B LAC O X Bin ALFT o
) SPEAKER £3.45 ¢
0 TYPE 59RM Post 35p
) L his famﬂJsAunlt noviavallable 10 waAlls‘SAoanAA [

Module kit 30-17.000 c/s with
g;?'e';er, crossover £ 1 8.95

and instructions  Post £1.60p each
Please state 3 or 8 or 15 ohms

BAKER ““BIG-SOUND** SPEAKERS. Post £1.00 each

‘Group 25’ IZ‘Group 35  ‘Group 50/15°
12 ' 18in.
sow £11.95 aow £13.95 75w £24.95
4or8or 16 ohm 4 or 8 or 16 ohm 8 or 16 ohm

"~ BAKER LOUDSPEAKER, 12 INCH. 60 WATT.
GROUP 50/12, 8 OR 15 OHM HIGH POWER

FULL RANGE PROFESSIONAL QUALITY

RESPONSE 30-16,000 CPS £20.95
MASSIVE CERAMIC MAGNET WITH Post £1 60
ALUMINIUM PRESENCE CENTRE DOME

TEAK VENEERED HI-FI SPEAKERS AND CABINETS
For 12in or 10in speaker 20x13x12in  £14.50 Post £2
For 13x8in or 8in speaker £7.50 Post £1
For 6Y21n speaker and tweeter 12x8x6in £5.80 Post 75p
Many other cabinets in stock Phone your requirements

R.C.S. 100 watt
VALVE
AMPLIFIER
CHASSIS

Four inputs. Four way mixing, master volume. treble and bass
controls. Suits all speakers. This professional quality amplifier
chassis is suitable for all groups. disco, P.A.. where high quality
power is required. 5 speaker outputs. A/C mains operated. Slave
output socket. Produced by demand for a quality valve amplifier.
100V line output to order. Send for leaflet.
Suitable carrying cab £14. Price £85 carr. £2.50

SPEAKER COVERING MATERIALS. Samples Large S.A.E.
LOUDSPEAKER CABINET WADDING 18in. wide 20p ft.
Horn Tweeters 2-16kc/s. 10W 8 ohm or 15 ohm £3.60

De Luxe Horn Tweeters 3-18kc/s, 30W. 8 ohm, £7.50.
CROSSOVERS. TWO-WAY 3000 c/s 3 or 8 or 15 ohm
£1.90. 3-way 950 cps/3000 cps, £2.20.

LOUDSPEAKERS P.M. 3 OHM 7x4in. £1.50; 6%in., £1.80;
8x5in.. £1.90; 8in., £1.95.

SPECIAL OFFER: 80 ohm. 2%in.. 2%in., 35 ohm, 3in., 25
ohm, 2%in., 3in., 5x3in.. 7x4in., 8 chm, 2%in , 3in., 3%in..
S5in.. 15 ohm, 3%in. dia. 6x4in.. 7x4in., 5x3in,

3 ohm.. 2%2in., 2%in., 3% in., 5in. dia £1.25 each.

PHILIPS LOUDSPPAKER, 8in.. 4 ohms. 4 watts, £1.95
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.

PIEZO ELECTRIC HORN TWEETER. Handles up to 100
watts. No crossover required. £10.95.

Tweeter Volume Control 15 ohms 10W with one inch long
+ threaded bush for wood panel mounting. 'in. spindle. 65p.

BAKER 150 WATT
PROFESSIONAL
MIXER AMPLIFIER

All purpose transistorised
Ideal for Groups. Disco

4 way mmng.

and PA 4 inputs speech and music

Output 4 8/16 ohms. a.c Mamns Separate treble and
bass controls. Master volume control

Guaranteed Details S.A E. £68 £1 50 carr.
NEW MODEL MAJOR—50 watt, 4 input,

2 vol Treble and bass |deal disco amplifar £49 Carr_£1

100 WATT DISCO AMPLIFIER CHASSIS

volume, treble, bass controls. 500 M.V. or 1 volt input. 2
Four loudspeaker outputs 4 to 16 ohm. All transistor £5

BARGAIN 4 CHANNEL TRANSISTOR MONO 'MIXER

Add musical highlights and sound effects to recordings

Wilt mix Microphone, records, tape and tuner

with separate controls into single output. 9V. £5.95
£7.50

TWO STEREO CHANNEL VERSION
BARGAIN 3 WATT AMPLIFIER. 4 Transistor

Push-Pull Ready Built, with volume Treble £3.95
and bass controls. 18 volt d c. Mains Power Pack £3.45

ALUMINIUM HEAT SINKS. FINNED TYPE.

Sizes 6% x 4%' x 24" 95p. 62" x 2" x 2%'' 65p.
BALANCED TWIN RIBBON FEEDER 300 ohms. 5p

JACK SOCKET Std. open-circuit 20p, closed circuit $5p;
Chrome Lead-Socket 45p. Mono or Stereo.

Phono Plugs 8p. Phono Socket 8p.

JACK PLUGS Std. Chrome 30p; Plastic 25p; 3.5mm 15p.
STEREO JACK PLUG 30p. SOCKET 25p.

DIN SOCKETS Chassis 3-pin 10p. 5- pm 10p.

DIN SOCKETS FREE 3-pin 25p; in 25p. DIN PLUGS
3-pin 25p; 5-pin 25p. VALVE HOLDgRS, 15p; CANS 10p.

R.C.S. SOUND TO LIGHT KIT
Kit of parts to build a 3 channel sound to hght unit.
1,000 watts per channe!l £14, Post 35p
Easy to build Full instructions supphed Cabinet £3.

PERIOD LOUDSPEAKER CABINETS. Two styles available,
Regency and Queen Anne. Size approximately
34 x 19 x 16in. These cabinets are slightly soiled and are
priced from £10 each. Callers only.

337 WHITEHORSE ROAD, CROYDON

Open 9-6. Wed. 9-1. Sat. 9-5 (Closed for lunch 1.1 5-2.30)
Tel. 01-684 1665
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Wireless World Dolby@'noise reducer

Trademark of Dolby Laboratories Inc.

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

Featuring

& switching for both encoding (low-level h.f. compression) and decoding Typical performance

@ a switchable f.m. stereo multipiex and bias filter Noise reduction better than 9dB
weighted

® provision for decoding Dolby f.m. radio transmissions (as in USA) Clipping level 16.5dB above Dolby level

@ no equipment needed for alignment (measured at 1% third harmonic
content)
@ suitability for both open-reel and cassette tape machines Harmonic distortion 0.1% at Dolby level
A ) typically 0.05% over most of band,
@ check tape switch for encoded monitoring in three-head machines rising to a maximum of 0.12%

Signal-to-noise ratio: 75dB (20Hz to
20kHz, signal at Dolby level) at

The kit includes Monitor output
Dynamic Range >90dB

-—complete set of components for stereo processor
30mV sensitivity

-—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: £39.90 + VAT

Also available ready bulltand tested . . . . . . . ... oo ... .. Price £54.00 +\/AT7J
Calibration tapes are available for open-reel use and for cassette (specify which) ... .. ... Price £2.20 + VAT ~
Single channel plug-in DoIby@ PROCESSOR BOARDS (92 x 87mm) with gold plated contacts are availabie with

all components . ... Price £8.20+ VAT
Single channel board with selected fet . . . . .. Price £2.50 + VAT
Gold Plated edge connector . . . . . . .. o . Price £1.50+\/AT*‘

Selected FETs 60p each+ VAT, 100p + VAT for two, £1.90+ VAT for four

Please add VAT @ 12'% % unless marked thus’, when 8% applies (or current rates) A

We guarantee full after-sales technical and servicing factities on all our kits, Nave
you checked that tnese services are avatlabie from other supplerss

Slease send SAE for complete lists and specifications
Portwood industrial Estate, Church Gresiey,
I N T E G R E X LT D Burton-on-Trent, Staffs DE11 9PT
[} Burton-on-Trent {0283) 215432 Telex 377106

wWWwWw.americanradiohistorv.com


www.americanradiohistory.com

INTEGREX

S-2020TA STEREO TUNER/AMPLIFIER KIT

SOLID MAHOGANY CABINET

A high-quality push-button
FM Varicap Stereo Tuner combined
with a 24W r.m.s. per channel Stereo
Amplifier.
Brief Spec. Amplifier Low field Toroidal transformer, Mag, input, Tape In/Out facility (for noise reduction unit,
etc.), THD less than 0.1% at 20W into 8 ohms. Power on/off FET transient protection. All sockets, fuses, etc., are PC
mounted for ease of assembly. Tuner section uses 3302 FET module requiring no RF alignment, ceramic IF,
INTERSTATION MUTE, and phase-locked IC stereo decoder. LED tuning and stereo indicators. Tuning range
88—104MHz. 30dB mono S/N @ 1.2.V. THD 0.3%. Pre-decoder 'birdy" filter.

PRICE: £58.95 + VAT

NELSON-JONES STEREO FM TUNER KIT

A very high performance tuner
with dual gate MOSFET RF and

Mixer front end, triple gang e o s i T : i
varicap tuning, and dual ceramic S ﬁ _ s
filter/ dual IC IF amp. SR e ; : ; oy
Brief Spec. Tuning range 88 —-104MHz. 20dB mono

quieting @ 0.75uV. Image rejection — 70dB. IF rejection Mono £32.40 + VAT
— 85dB. THD typically 0.4%. .

IC stabilized PSU and LED tuning indicators. Push-button With ICPL Decoder £36.67 + 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. £39-_20 + VAT

STEREO MODULE TUNER KIT

A low-cost Stereo Tuner based on the 3302 FET RF
module requiring no alignment. The IF comprises a ceramic
’ o RIS filter and high-performance IC Variable INTERSTATION MUTE.

Sens. 30dB S/N mono @ 1.2uV PLL stereo decoder IC. Pre-decoder ‘birdy’ filter

THD typically 0.3%
Tuning range 88—104MHz PRICE: Stereo £31.95+ VAT

LED sig. strength and stereo indicator

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

Power ‘on/off’ FET transient protection.

"Typ Spec. 24+ 24W 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: £33.95+ 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 £14.28 +VA} PHASE-LOCKED IC DECODER KIT . .. £4.47 +VAT
BASIC MODULE TUNER KIT (stereo) £16.75+VAT PUSH-BUTTON UNIT . ... ... .. ... £5.00 +VAT
PORTUS-HAYWOOD PHASE-LOCKED STEREO DECODER KIT . ... .. .. .. .. .. ... .. £8.00+ VAT
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Z & | AERO SERVICES LTD.

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

Retail Branch:
85 Tottenham Court Road
London W1, Tel: 580 8403

MULTIMETER F4313 wode in Ussr) e AL T TR E LS
LSRR | e - S AF239 036 BF177 0.18 *INAD04 005
: % 2N696 015 #2N3705  0.10  ASY26 025 BF178 0.32 *iN4005 005
SENSITIVITY: 2N697 015 '§N§785 010 AgY%; 030 BF179 035 *wgggs 006
. 2N706 010 %2N3707 010 ASY 0.30 BF180 031 %IN4007 0.06
1200V DC range: 10,000 (/v 2N706A 010 %2N3708 010 BC107 010 BF181 035 %IN414B 004
Other DC ranges: 20,000 Q/V 2N753 023 %2N3709 010 BC107A 012 BF184 029 wIN5408 020
1200 AC range: 6.000 Q/V 2N929 014 *2N3710 010 BC1078 0.12 BF185 0.30 wBY101 018
; 2N930 014 %2N3711 010 8C108 010 wBF194 0.08 %3Y105 01§
600V AC range: 15,000 Q/V 2N1131 026 %2N3819 0.35 BC108A 012 #8195 008 +*BY126 0.10
SIS IR TR0 G IN1302 077 wi0s 029 BCI0S. 13 wEier Ol a0 610
. *. M L
Other AC ranges: 20,000 Q/V 2NM1303 015 #2N3906 025 BC109A  0.12  BF200 028 #BY164 050
2N1304 020 AC125 020 BC1098 012 BFx88 0.20 BIX61 -
AC/DC current ranges: 60-120-600 uA-3-12-300mA-1.2-6A 2N1305 020 AC126 020 8C109C 012 B8FY50 019 senes 020
AC/DC voltage ranges: 60-300mV-1.2-6-30-120-300-600-1200V AU MEg ooE Win ol @ caml DY Catd
. ! . *8C149 008 BFY52 020 sene 010
Resistance ranges: 300()-10-100-1000K 2N1308 0.25 ACI76 022 *iC158 0.10 #8208 2.00 *0A70 0.07
Accuracy: 1.5% DC; 2.5% AC (of full scale deflection) gmg“’g g Y gfg o oo g-gg o oo
Mirror knife edge pointer. i 1 ; 2N1711 018  ACY21 0.20 #8C182 011  0Cas 020 *0A85 007
s ”lesc‘ale ar(;df i AE ge p the T:‘,“ JEPLRETEL) © rmoveme|nt.f T'a"sr']sré 2N2221 020 ACY22 074 8C1824 010 0C70 015 *0AID===—0.07
mplitier 1s used for a ranges thus achieving a common linear scale for bot 2N2222A 020 AD16% 038 BC186 025 OC71 015 *0A91 0.07
and DC ranges. SNooa5. 040 ADZIT 125 wgiz 017 OG7E  ouf woamo o007
Al 25 w8C212 1 7 0.15 %O0A .07
Meter is protected by a transistorised cut-out relay circuit. Range selection is 2N2905 025 ADZ12 1.256 «BC237 011 0C76 0.18  *)A202 008
h > . 2N2906 020 AF106 026 %BC238 0.11  0C81 0.20 RAS310AF 035
aD‘?h'e"efj bygglearzlésma{;%d piano keys. Power source: 5 1.5V dry cells. 2N2907 020 AF114 017 BCv32 120 0C8? 030 RAS508AF 0.40
imensions: x x mm. %2N2926 010 AF11§ 0.17 BCY70 0.16 0CB4 030
o 2N3053  0.20 AF116 017  8Cv71 020 0C204 oeo TTL SERIES
PRICE £39.50 plus VAT 2"3353 g.gg AFH; 31; BCY72 015 0C206 0.70  Russian made
i v 2N305 AF11 .25 BD115 033 0CP71 0.90  Special offer
Packaging and postage £1.10 2N3391 017  AF124 025 BD116 059 ORPI2 060 4740 0
2N3392 017 AF125 026 B0132 039 «TIP30A 0.50 7101
Osc LLosco E c 5 2N3393 015 AF126 025 8D133 045 7410 0.09
| P I- 2N3414 020 AF127 025 %B0137 o3 DIODES 2420 041
A 2N3415 015 AF139 0.30 BF115 028 *IN914 memst 0 05 7422
Made in USSR «2N3702 010 AF178 050 %BF152 020 *INAQO! 004 7430 0.11
Exremely simple and_easy to use single beam | 010 A0 gs0 mer o i oge e —an
oscilloscope. Well proved design based on standard
e CElVED GELES SRty e GaEHniEmmeEs P&P 25p min. (U.K. only). Please add 8% VAT x 12.5%
straightforward and inexpensive. Because of its
-bandwidth of 10 MHz the instrument is suitable for MINIMUM EXPORT ORDER £100
general electronic applications and educational
purposes where a sophisticated instrument would be FULLY GUARANTEED
both too expensive and delicate. 3in. tube giving a 50 — I 976/ I 977
x 50mm clear display. Amplitude and time base
calibrations. Sensitivity 30mm /v max. Triggered and
free-running time base, suitable for displaying pulses CATALOGUE
from 0.1 u sec. to 3 m sec. A.C. mains operation. -
. -
Price £65.00 ex. works, plus VAT el AVAILABLE 30p
Packing and carriage (U.K only) £3.00 =~ VALVES

p— W— -
WW — 066 FOR FURTHER DETAILS

SUPPLIERSTOD.OE., AERE.. UKAEA.
Government Depts.. Universities, Schools and equipment
manufacturers.

SERVICE SECOND TO NONE
TRY US AND SEE

ORCHARD
ELECTRONICS

NEW BIG CAT 50p +

Refundable Vouchers = 50p All customers are important. Are you being served? Join the professionals and get the best service.

TRANSISTORS CAPACITORS ELEC. MFD/¥ CERAMICS W w 1/C LINEAR T a0 " 078
AAIS 0.08 8CI7TE  0.18 23703 1/25 0.10*  47/3% g.12* | 22 47.5. 1022 33. 39. 47. 709 {1099) 0.35 . .
IS 0.26 BCI78B 0.18 3704 1763 0.10* | 100. 200. 470, 560. 1000, 1500. 709 8 PIN OIL) 0.40 7408 0.24 1482 058
ACIZE  0.26 BCI798 0.19 M3705 1023 0.10* 2200, 3000. 4700. 10000, 741 {8 PIN DIL} 0.28 7409 0.23 7493 0.55
Azl 028 | goisze 0.2¢ 3707 LLiTs 0.06¢ | 47000pt: IMFD 10V, All at 6p* | CA3130 oa7e | 410 o018 1% 0.5
ACI28 D20 | gtisaL oM1* 3708 22/83 0.10+ | each. iMFDG3V 8p LM3B1AN 055 | M 024 1485 074
ACIST 035 BCIB3E  0.10* 243709 2.5/64 0 LM309K 2.00 nr 025 149 0.90
ACIS3 0.35 BCIS3L 0.10% %3110 4.1/16 0.15¢ LM324 205 1413 0.38 14107 0.30
ACIT6 0.2 8cie4p  0.12* W3711 4.1/63 0.15% LM380/5160745 r2gr | 144 0.72 izl 0.38
ACIBT  0.22 8ciadL  o0.11* 2N3819E 5/10 0.15* RESISTORS 1%p* ench (LMIBIN 2.00* 1416 0.36 14123 049
ACIE8  0.20 BCIB6  0.25 783820 5/16 0.16* | One-third WATT E12 (5%) LM723 0.59 ;g% bl i ‘Hg
ADMY 058 BCIBT  0.26 NI 6.0/25 0.25* | 1 obhm- 10m ohm. LM3000N 0.69 ; . s .
ADIGT 052 BC204A 0.16° 2M4036 5.8/40 otz mC1327 1350 | 742 0.36 i 0.94
ADIG2 052 BC2048 0.16* 24058 8/10 0.18¢ MC1330P 0.75¢ 7‘§§ 022 1 m; 120
MCH/PA 124 | BC200B 0.13% IN4050 10716 0.20 MC1350P 0.75¢ ;:zs 0.34 L ‘I-g
MG 024 BC2IZA  0.13* IN4061 10/25 015 | pPOTENTIOMETERS MFC6040 150 1426 03 191 21
A1 628 | ez 0.5 Ma12e 10/35 010% | Lin/tag. NESDS 049 | 032 | 14192 te0
AFl24 0.30 8C2138  @.12* 24126 10/64 0.12* | 5y 10K, 25K 50K 100K, 250K, KES6E 1.90° | L%8 0.5¢ i
AF1B6  0.95 80213 0.14* %5298 10,250 D.18* | 500K 1M 2M. 25p° each. NES67 270+ | T8 s
A3 046 | BC2IL  0.15° w5457 15/4 .20 SN76003N 280" | g3 0z | ¢
A3 172 | Bo2IM 0170 IN5458 15/400 025+ SHIB0138D 1ege | b || oS
BCIOL 0.1 BC2ITA 0.16* 5450 16/10 0.25* SNTBD13N 17se | oiz | o0y o8
BCIOTA 0.12 BC238A D.15% INAD361 /15 030* | PRESET SNT6023N 175+ | 181 o | o o
BCI078 013 BC261A 0.16 40363 20/10 040* | MIN & SUB-MIN SNTBOZ3ND 160° | a0 byt ““6 - g
BCIOB  0.10 BC262A  0.19 2N40673 22/6v3 0.35* | 10Cohm. 220ahm. 470ohm. IK. SNT6033K 275 | a0 05 :337 14
CILIOS  0.06 BL267A 0.17 2801172 2216 0.30° | 2K2. 4K7. 10K. 20K. 50K. 100K, TAAS50 060° | 7447 088 0.19
81088 .11 82668 0.17 2525 D60* | 250K 470K IM. ZMZ BP* | YRAI20A50 1300 | T3 0s8 | sl 0.19
BCIOBC 0.12 | 8C269 0.17 [ — 1 045* | each. T8A4800 125 | 40 Too | (2 18
BCI09 012 | 6Lz} 028 T coameR® | 4 . 0.45° T8A5200 170 | 7445 oso | Mo 0.8
BCI0OB  0.13 B30  0.35 sostoam 12| 4110 010  S000/12  0.45° TBAS300 1907 | 7eag top | lou 142
BCIOGE 013 | BCIOI 034 Soarmn V| a6 010* TBAS40Q 1% | 4= ﬁlg 116
BCI17 0.8 | B3 035 12012 S0mk 130 THYRISTORS }:Assng 31-;2_ 7848 oas 40:7 lﬁg
T o || BE R 1201214 350| POLY. R/Lead 100VDC 60V 14 0.25 TBSEIS 70| uw 018 | 024 i
Sl 8328 0.18 o wr| oo 0.06° 056 por+ | 00V iA 038 TaG 1100 550 1 748 0A8 | 4008 075

.24 BC338  D0.16* 0C71/2 we 25p| 0022 006t 1 007+ | 200V 1A 0.60 TAG I 200 T8A75D 1.90 7453 0.98 | 4029 95
T o | BB BE 606280mA 240| 0033 0.06° i ogse | SDOVIA 020 Ti: | 500 el 1350 | ass Ci8 | 300 e

. X 0. i i ! 1.40 BT 106 i 7460 0.18 g
BCI478 0.00° 80461 0.35 12012 0047 0.06: 22 n.m: 400V 4h 065 Clo6D! TBAB20Q 1.20* 70 1511 1.94
60148 0.09% | gCs57  0.15 oo op FR3| e Deel 3 Otae | s00veer a5 grioe o | T8ASZO0 2800 | 10 0%
BCI48B 0.10° | geSsE 0.5 8.200MW  S0p| IS 0.07* 25w 00 TRASS00 250 | um 030
BC143  0.10° 80559  G.15% g i oo i TCA2700 2.20¢ i
8C1498 0.01° 015 022 0.07 1 600V 0.15" N014 1a0¢ 7474 0.3% DIODES

: i L DISPLATS 033 007 040w 0.2t e va | s oas | oswar oas
8CI149C 0.11% gt 0L704 0.95 | 047 0.07* ZENERS {400mw) BZX 83 - 7476 0.32 100V 3A 0.15
80153 0.18% BCY7Z 014 oL707 0.75 3y, 3v3, 5¥1, 5V6, 7v5. 9VI. 10V. 7480 048 200V 34 0.8
W54 D1ge B0IZ3  0.90 12y. 18V, 22v. 30v. A al 12p* 1481 1.00 400V 34 0.2
Be oyge | Boi2e 030 COM. A¥ TANTALUM BEAD . each. TTL DIGITAL 7482 0.90
Bisre oae | D013 342 oure? 75 AT MFD/350 012 740 0.15 7383 oo

. 80132 0.42 CONIGAIN 15 MFD/35V 0.12 7401 020 1183 120 | BRIDGES
BC158A 0.12° B0133  0.54* 01704 095 | MFO/35¢ 0.12* . 7402 0.18 7285 1.30 100% A 0.28
BCIS9A 0.12* | poi40 058+ - 6.8 MFO/)6y 0.12* LED Til 209/0.125" 0.2" 7403 0.18 7488 0.43 2004 1A 0.30
BCIT2A  0.15¢ 80155  0.75* 10 MFO/10V 0.12* Red 20p 204 7404 0.23 1487 165 400V 14 0.32
BC1738  0.16* BOYZ) 080 22 MFO/ 16V 0.12* Green 2% 7505 0.23 7489 3.30 200¥ 28 0.98
BCIT? 0.7 BFII5 022 37102 0.01° 100 MEO/6V3 0.18¢ Chips Tor above 3 7406 0.40 7490(A) 055 | 60OV ZA 1.40

Post & Packing 25p. Discounts £5 = 5%, €10 = 7% %. £15 = 10% VAT "add 12%2% Rest at 8%

ORCHARD ELECTRONICS LTD., Flint House, High Street, Wallingford, Oxon (Tel. 0491 35529)

—3u5 FOR FURTHER DETAILS
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—.._k dragram

PYE STEREO GRAM CHASSIS
Complete ready to mnstall Wave bands L.M,
VHF STEREQ. VHF MONO. Controls tor
tuning. volume. balance. bass and treble.
Power output 7 watts RM S per channel
14 watts peak nto 8 chms. 2 8 aupron
chassis speakers and BSR C141 1uto

record player deck. . ’n
o Fersona\ shopD ‘SQ

II'_‘IEIEII"‘ 1.C 20,
20 WATTS STEREO AMPLIFIER KIT
WITH PZ 20 POWER UNIT -
A build- it-yourself stereo power
amplifier with latest integrated circuitry 1

RMS per channel output, full short- circuit
LIST

f3 5.00 iﬂlv;;‘v'ew

cirrutt

n&p

and overheat protection. ST e gmg5 2y QuR
Complete with PZ20 Power Supply EEEAN)
DIY SPEAKER KITS

EASY-TO-BUILD
WITH ENCLOSURE .
Specially designed by g;
RT-VC for cost-conscious |
hi-fi enthusiasts, these
kits incorporate two teak- §¥

simulate enclosures,

two EMI13"x 8"

(approx.) woofers, two

tweeters and a pair of matching cross-
overs. Easily constructed, using afew basic
tools. Supplied complete with an easy-to-
follow circuit diagram, and crossover

components. Input 15 watts
ms. 30 watts peak, each unit.£2550

Cabinet size 20" x11"x9%"  PER PAIR
(approx). - p&pf550
15-WATTKITIN £77.0088
CHASSISFORM zwror pram

When you are looking for a good
speaker, why not build your own from
this kit. It's the unit which we supply
with the above enclosures. Size 13"x
(approx.)woofer, (EMI) tweeter,

and matching crossover. Power
nandling capacity 15 watts rms.

30 watts peak.

‘COMPACT FOR TOP VALUE

How about this for incredible bookshelf
value from RT-VC! A pair of high efficiency
units for only £7.50 — just what you need
for low-power amplifiers. These infinite
baffle enclosures come to you rea%
mitred and professuonallg inished. Each
cabinet measures 12" x9"x5” (approx.)
deep, and is inwood Simulate  *
Complete with two 8” ¢ 750
(approx.) speakers for max. per par
power handling of 7 watts. + p&p£1.70

BSR
TURN-
TABLES

BSR MP60 TYPE z
Single play record player
(Chassis form) less cartridge £15.95

8“

Cartridges to suit above P &P £2.00
ACOS MAGNETIC STERED . . £4.85
CERAMIC STEREO. . .. ....£1.95

BSR automatic record player deck
(Chassis form) with cueing device
and stereo ceramic head

P&P
£9.95 12.00

20x20 WATT STEREO AIVIPlIFIER

o b o, AT

22990

C 400210

— ?
RTEE rereo emplfier

Superb Viscount IV unitin teak-finished cabinet. Silver fascia with aluminum

rotary controls and pushbuttons, red

mains indicator and stereo jack

socket. Function switch for mic, magnetic and crystat pick-ups, tape, tuner.

and auxiliary.Rear panel features two

mains outlets, DIN speaker and input

sockets, plus fuse. 20 + 20 watts rms, 40 + 40 watts peak.

|[HOW YOU CAN SAVE

SYSTEM 1B Foronly £80, you get
the 20+20 watt Viscount IV amplifier,
a pair of our 12-watt-rms Duo’ Type
ilb matched speakers; a BSR MP 60
type deck complete with magnetic
cartidge, de luxe plinth 28000
and cover. PR ptHAD
Carnage surcharge 1o Scotiand

SYSTEM 2 Comprising our 20+ 20
watt Viscount IV amplifier: a pair of
our large Duo Type Il matching
speakers which handle 20 watts rms
each,and a BSR MP 60 type deck
with magnetic cartridge, ££)900
de luxe plinth and cover. = " 7\, 00
System 1B:2 50 Systemn 245 00

SPEAKERS Two models- Duo lib,
teak veneer, 12 watts rms, 24 watts
peak, 18'" x 13'%" > 7'." approx.

£347%
Duo M1, 20 watts

ms, 40 watts peak,
27" 313 x 11%"
PER PAIR

T52 ™
S p&p €750

30x30 WATT
AMPLIFIER KIT

Specially designed by RT-VC for the
experienced constructor, this kit
comes complete in every detail.

TURNTABLE Popular BSR
MP 60 type, complete with magnetic
cartridge, diamond stytus, and

—

—

de luxe plinth

and cover.

1‘2900
~p&p
£450

Same facikities as Viscount IV amplifier, -
Chassis is ready punched; drilled and formed Cabinet is ﬁmshed in teak

veneer. silver fascia and easy-to-handle aluminium knobs. €
Output 30+ 30 watts rms, 60+ 60 peak.

CAR RADIO KIT

MOTOR TOP 10 AWARD

Complete with speaker, baffle and
fixing strip The Tourist IV for the
experienced constructor only. The
Tourist IV has five push buttons, four
medium band and one for long wave
band. The tuning scale is illuminated
and attractive small aluminium controi

knobs are used for manual tuning and

volume control.

The modern style fascia has been designed to blend
withmost car interors and the finished radio wilt

slot into_a standard car radio aperture Size
approx 7 = 27 < 41" Power Supply

Nominal 12 volts positive or negative £ ‘ 2 50

earth {aitered internally) Power

Ouptut 4 watts into 4 ohms e

BSRT145
8-TRACK
CARTRIDGE
PLAYER MECHANISM

Requires some atten-

tion. Complete with buitt

in pre-amp, A.C. 240V
]

TOURIST IV PUSH BUTTON

900

2695

- p&pt1 o0

103

01582 58

L

35-WATT DISCO AmP

Here's the mono unit you need to start off

~ with. Gives you a good solid 35 watts rms, 70

watts peak output. Big features include two
discinputs, both for ceramic cartridges, tape
input and microphone nput. Level mixing
controis fitted with integral push-pull switches.
Independent bass and treble 227

controls and master volume. p&DpL150

PORTABLE DISCO CONSOLE

with huilt-in pre-amplifiers

Here's the big-value portable disco console
from RT-VC! it features a pair of BSR MP 60
type auto-retum, single-play professional
series record decks. Plus all the controls and
features you need to give fabulous disco
performances. Simply 26 400
connects into your existing

slave or external antplifier. +p&pt650

!

100 WATT
DISCO AMPLIFIER

Brilliantly styled for easy disco
performance!

Sloping fascia. so that you tan use the
controls without fuss or bother. Brushed
aluminium fascia and rotary contrals. Five
smooth-acting. vertically mounted shde
controls - master volume. tape level. mic
level. deck {evel. PLUS INTER-DECK FADER
for perfect graduated change from record
deck No 110 No. 2, or vice versa. Pre-fade
level control {PFL) lets YOU hear
next disc before fading itin. VU
meter monitors output level 100 £
watts rms, 200 watt peak oulpul
Size Approx 147 x4” x10{”.

4x4 STEREO AMP
KIT £14.50 ¢er c200

100 watt
00

+p&p£4.00

ﬂ EI For the experienced constructor
who wants to design his own

; stereo, kit includes all necessary
components including constructors manuatl.

Plus

pair of easy to build 4 watt speakers in kit form,
with teak simulate finish cabinets 12’'x9''x5’" approx.

ALL PRICES INC.VAT. AT 12}

GOODS NOT DESPATCHED OUTSIDE (K
All terns subject to avadabilty Price cofrect at
14 4 77 and subject to change without notice

We are unable 10 show all our
oroducts.so please
Send stamped addressed envelope

tor our fully descnptive cataiogue and any

R|T

ACTON Mail Order only NoCallers

wWWwWWw.americanradiohistorv.com

21E HIGH STREET. ACTON. LONDON W3 GNG
323 EDGWARE ROAD. LONDON W2

\V4

further information

D0 NOT SEND
CARD
Just wnte your order
S0 Personal Shoppers EDGWARE ROAD 9am — 5 30p m . Half day Thurs  giving your credit

card number
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SEMICONDUCTORS - COMPONENTS

TRIACS CARBON POTENTIOMETERS LINEAR PAKS

SINGLE GANG with wire end terminations Bmm » 50mm plastc shatt 10mm bushes supplied witn

2 Amp TOS Case 10 Amp. TO48 Cese shake proot washer and nut lolerance 220 of resisiance Manufacturer s tall Quts  which include
Volts No Price Volts No Price Functional and gart Functional Units These are
100  TR12A/100 €0.31 § 100  TR110A100 €0.77 LINEAR TRACK LOG TRACK Ciassed as outof spec hom the maker s very
200 TR12A/200 £€0.51 | 200  TR110A 200 €0.92 | Value No. price | value No Price | 1gid speciticatons  but are deal for iarning
400  TR12A/400 £0.71 § 400  TR110A 400 €12 | K 1831 €022 | k7 1842 £0.22 | a00ut 1 C s and expenmental wark
2K2 1832 €022 | on 3 € U721 30 ASSORTED LINEAR TYPES
aK7 1833 €022 o ik 9.22
6 Amp TO66 Case _ 10 Amp  T0220 Case Tok ek 922 ) 22« 1844 '£0.22 709 741747 748.710 588 fic
Volts No Price Volts o Price 29K 1855 O 47K 1845 '£0.22, ORDER No 16227 Prce "£1.50
100 TR16A 100 £051 § 400  TR110A 400P €112 | ¢ 1816 €022 | 10O 1846 £0.22 | 765D FM STEREO OECODER
200 TR16A 200 €0.61 3 0. 220K 1847 £0.22 MATE
S oo IE ol DIACS 100K 1837 002 : §1C 576110 Eqv to MC1310P-MA/67 Data
400 16A - BR100 £0.23 032 €0.23 | 220k 1838 €022 | /9K 1848 €0.22 | (pied wan pak
270K 1639 €02z | 1M, :3538 €022 ORDER No 16228 Pice €1.50
™ 1840 £0.22 - U76A AUDIO POWER OUTPUT AMPLI-
2Mm2 1841 '£0.22 FIERS

8 Assorted types S$1403 76013 76003 Ev

SUPER UNTESTED PAKS Dota supplied win par
D AK DUAL GANG. These high-quality pots are fitted with wire end terrmmations Bmm M plast i ¢

shaft ORDER No 16228 Price "£1.00
PAK No. Order No. Price 10mm hushes sulipled witn shaseproot wasaer and nut Track tolerance £ 20 but mat hed 10 within
usQ 100 Germ Gold bonued ()AAI diode 16130 £0.60 dB ot each other
US1 150 Germ QA70 81 diode 16131 £0.60
U52 100 Sikcon Diodes 200mA 0A200 16132 £0.60 LINEAR TRACK LOG TRACK 74 SERIES PAKS
U532 150 diodes 75mA IN4 148 16132 £0.60 Value No. Price Value No Prica
. 34 £9.60 . . ¢ q
g G lepbl Tl 161 4K7 185 co68 | a7 1860 €0.68 | Manutaciuiers Fall Outs whith include
USS 20 Sil Rect Stud Type 3 Amp 16135 £0.80 10K 1852 '€0.68 10K 1861 '€0.68 | Funcuone! and part Functonal Units These ace
usé 20 A0UmMW Zeners 0707 Case ‘5‘35 £0.60 § )¢ 1853 '€0.68 22K 1862 €0.68 || ciassedas out of spec trom the maker s very 1gid
US7 30 NPN Trans BC107/8 Piastc 16137 £0.60 47K 1854 '£0.68 47K 1663 '£0.68 | specihications but are deal for learming about
U58 0 PNP Trans BC177 /178 Plastic 16138 €0.60° - q
g 100K 1855 £0.68 100K 1864 €£0.68 | 1 C sand expernmental work
US9 25 NPN TUR9 2NB97 2N1711 sil 16139 £0.60 220K 1856 £0 68 220K 1865 €068
d - 74G 100 Gases assorted /400.01 04 10 50 60
U60 25 PNP TO59 2N2905 sihcon 16140  £0.60 q 3
470K 185/ €0.68 470K 1866 €0.68 | ic Ovder No 16224
UB1 30 NPN TO18 2N 706 siticon 16141 £0.60 ™ 18588 £0.68 ™ 1867 €068 | Sar . 30 7
UB2 25 NPNBFYS0 51 16142 £0.60 M2 1859 '£0.68 2 £o. 50 P Flups assu'(e
2M2 1868 €0.68 747072 7374 76 104109 Etc
U632 30 NPN Plastic 2N3806 silicon 16143 £0.60°
ued 30 PNP Plastuc 2N3905 silicon 16144  £0.60" Order No 16225 £1.20
U65 30 Germ 0071 PNP 16145 £0.60 74M 30 MSI Assoried Types 744147 go 154
U66 15 Plastic Power 2N 3055 NPN 16146  £1.20 SINGLE GANG SWITCHED. Fiwd with double pule on ot saitches The swach action 1s incorpeiated ke Order No 16226 £1.20
U7 10 TO2 Metal 2N 1055 NPN 18147  £1.20 within the (otary action of the pot Switch rating 1 5 amps at 250V AC
ues 20 Uniyunction trans 11S43 16148 £0.60
U9 101 amp SCR T039 16149 €1.20 LINEAR TRACK LOG TRACK
U708 3amp SCR TO66 case 16150 €£1.20 Value No Price Value N ;
. 0. Price
aK7 1870 *£0.48 aK7 1879 ‘£0.48 VEROBOARD PAKS
Code Na s mentioned above are given as 3 guide 10 the type of device in 10K 1871 ‘€048 10K 18580 '£0.48 /B1 Approc 30 sq ins vanous sues all 1
the pak The devices themselves are normaily unmarked 5;: |g7g '28,4: 22K 1881 ‘€£0.48 matrix Order No 16199 £0.60
18/3 £0.4. 17K 1882 €048 | VB2 Approx 230 sq ins vanous sizes 15
21;18: 1274 'go.as 100K 1882 €048 | main« Order No 16200 £0.60
1875 *£0.48 220K 1884 £0.48
470K 1876 *£0.48 470K 1885 £0.48

M 1877 "£0.48 ™ 1886 ‘£0.48
COMPONENT PAcKs 2m2 1878 "£0.48 M2 1887 ‘€048 ELECTROLYT'C PAKS

Pack
No. Qry. Order To' Price A range of paks each -.omamm% 18 tirst Quaiity
o] 200 Resistor mixed value approx {Count by v E Ro BOA R D s ’E"‘C‘e‘d Vc'“l" mm'a"'o'f"e'ec"?‘:{f) te 10mED
5 om el @ LELGS IR EDED) Alues O der No 16201 €060
C 1 apacitors mixed value approx (Count 3 N
by weight} 16165 '€0.60 DRILLED COPPER P.C.B. BEH Yeiwes 0o '“0‘“,;"‘;3':)"20; ‘_23‘;‘?
o] 50 Precision resistors Mixed values 16166 "€0.60 1 Pitch 18 Pitch EC3 Values trom 100mFD 1o 6BOMED
ca BO Yath W Resistors mixed preferred ; Size No. Price Size No. Price Order No 16203 "€0.60
values 1616/ €0.60 25 x5 2201 €046 | 25 «17 2200 £1.13
c5 5 Pieces assorted fernte rods 16168 "€0.60 55 278 5502 €03 | 25 oo 2210 £0a2
cb 2 Tuming gangs MW 1TW VHF 16169 '€0.80 28 217 2202 €1.42 5% 2376 5211 €0 31 C280 CAPACITOR PAK
c? 1 Pack wire 50 meues assorted colaurs 275 25 2204 £0.52 375 .17 2212 €181
single strand 16170 £0.60 375 X275 2205 £0 46 175 25 2211 £0.57 75 Mullard C280 capacitars mimed
[:] 10 Reed switches 16171 "€£0.60 275 w17 5706 £1.82 B o3 05 o £0.22 values ranging trom O1uF 1
c9 3 Micro swirches 16172 "€£0.60 475 x179 2207 e23a | 2457, (back of hwe) 2216 €052 2°2uF comptete witn identtication
C10 15 Assorted pois 16173 "€0.60 258 a1 {puck of tive) 2208 €057 {pac sheet Order No 16204 "€1.20
ci1 5 Metal jack sockets 3 x 3 5mm 2 x
standard swilch types 16174 "£0.60
C12 20 Paper condensers prelerred types
B - 16175 t0.60 DRILLED PLAIN P.C.B. CARBON RESISTOR PAKS
(] 20 Etectrolytics trans types 16376 "£0.80 ) Ihese paws contan a range of Carbon Resmtors
cra 1 Pack assoried hardware Nuts . 1 Pitch ) 15 Pitch ) assorted 110 e tOHowng Groups
bois grommets etc 16177 "£0.60 §| 7 No. Price Size No Price R1 60 mued Y%w 1000hins 8200hms
c15 5 Mams shde switches ass 16178 €0.60 g B 2217 EL0 | | 28, 040, 2 i Order No 16213 "€£0.60
C16 20 Assorted tag sthips and panes 16179 €060 | 2 275 2218 £026 | ° i 222 £100 L R2 60 miscd ww 1hohms 8 2Kohms
€17 15 Assorted control knobs 16180 €060 f 5 *3 5 0 GO [ | g9 el 222 £o.26 Orver No 16214 '€0.60
g 2 Rotary wave change switches 16181 "€0.60 55 X 7,,5 222a w-“‘; Ri 60 maed ww ~(Kohms 82Konms
19 2 Relays 6 — 24V operanng 16182 "£0.60 VERO SPOT-FACE CUTTER * 2225 ® Order No 16215 "£0.60
c20 1 Pak copper lomvinate approx 200 sq - Order No 2231 Price £0.68 #4 60 mixed ‘aw 10UK3nms 820Kohms
ins 16183 £0.60 Order Nu 16216 "£0.60
2 15 Assoried fuses TOOmA-5 amp 16184 £0.60 H5 40 mi-ed % WO '; )on;v(\:) 18720£0J;105
2 50 Metres PVC siceving assorted size and ) rde: No ‘£0.
c22 Z 16185 c0.50 PLUGS AND SOCKETS RE 40 miea w Tx mms 8 2Konms
C23 60 % watt resisiors mixed preferred values - Order No 16218 "€0.60
5 - R/ 40 mixed 2w ~OKohms 82hohms
€24 25 Presets assorted type and value LUl | PLUGS CHASSIS SOCKETS Orter No 16219 "€0.60
C25 30 Metres stranded wire assorted COIOUTS 16,87 £0.60 No. Price No. Price RH 40 mixed ww 10 'rohms B20Kohms
. P1  DIN v Z-pin speaker 1689 "£0.08 CS1 DN pin loudspeaker o,de. No 16220 '£0.60
P2 DIN 2 pin 1690 '€0.12 1652 "£0.08 RY 00 mied 'sw 1 Meg 19Megohms
P2 DIN 3.pin 1691 "£0.16 €S2 ULIN 1653 "£0.10 O,Ue, No 16230 '€£0.60
P4 DIN b pin 180 1692 "€£0.14 CS3 DINDY 10 1654 '€£0.10 HI0 40 mired Meg 10Megonms
PS5 DIN 5.pin 240 1693 "€£0.15 CSa DINS; 40 18595  "€0.12 “Urder No 16231 '£0.60
SLI DER PAKS P6 DINGp 1694 "£0.20 CS5  Jack wmnm 1656  '€0.06
P7 DINTp 1695 "£0.20 CS6  Jack 4 5m 165/ "£0.06
Pack . P8 Jack 2 Srw screened 1696 '€0.12 | CS7  Jack Muno st hed 1658 '€0.15
Nok oy Order No. Price P Jack Plug £ 5mm plastc 1697 "€0.10 €S58 Jack Sterco switched 1659  "€0.18 Wo R L D s coo P!
P10 Jack Plug 3 Smm screened 1698 €0.1§ CS9  Phono singhe 1660 '£0.08 JUMBO
St 6 Shder potentiometers mixed values 16190 '£0.60 P11 Jack Plug mono plastic 1698 "€0.14 CS10 Phono double 1661 "€0.10
52 6 Sider potentometers all 470 onms 16191 '€0.60 | P12 Jack Plug mono screened 16100 '€0.28 C811 Coar suriace Ines £0.21 SEMICONDUCTOR PACK
S3 6 Shidec potentiometers ail 10k iin 16192 "€0.60 P13 Jack Plug stereo screened 16101 "€0.32 1 0ax tlush 1663  "£0.25 . -
sS4 6 Sider potentiometers all 22k hn 16193 "€0 60 P12 Prono 16102 €010 | €517 Jack swicned Mono 1664 '€£0.20 f‘.‘:’;’s‘s“’]’;v,f]ﬁ—”,: e At M
S5 6 Sider potentometers all 47k hin 16194 "€0.60 P15 Car aeral 16103 "€0.16 CS14 Jack socker DPOT swicn 1665 "£0.32 AND CODEL Approx 100 Pieces OMenng the
S6 6 Shder putentiometers all 47k (g 16195 . "€£0.60 P16 Coax free 1V 16104 "€0.16 CS15 Car aerial 1666 '€0.10 imatenn a fontastc bargain  PAK and an
P17 Right angle |ack 16105 "€0.12 C516 AL mamns US type 1067 €016 enormous Saving Identification and data sheet 1
P18 Jack 2 Smm plastic 16106 €0 12 gg:; Y :ggg _:g :g every pak
7 g .
’F;\ 9 Jack stereo plastic 16107 €£0.20 B0 AC vg":vned ol 032 ORUER NO 1622 €2 25
20 Phono hee >ueeneo 16108 "£0.14 820 Prono 8. 1671 -£032
CERAMIC PAKS P21 0C 21 plug 16109 €012 mol8 ey ' :
P22 DC 2 Smm ph:g 16110 €012
Containing & range of first qually muniatire CEram€ Capactors P23 2pin ACplug U'S type 16111 "£0.18
Unrepealable value P24 AM acrial 16112 "£0.13 Just a selection from
Order No  Price P25 Cassetie mains piug 16113 "£0.15 out huge stocks!
MC1 24 minature ceramc capacitors o 0! edch P26 FM 300 ohms plug 16114 "€£0.13 {
Value - 22pf 27pi Adpt A9pt a7pt 68pt . SEE OUR
82pt 16160 "£0.80
MC2 24 miniiture coramic_copactors 3 01 sach 1977 CATALOGUE
value 100pt  120p1  150pt 1801 {NLINE SOCKETS
220pt 330pt & 190pt 2 /Gpt 16161 "£0.60 No Price 126 pages packed with
MC23 24 miniature celamic capaciors R of eath ST DIN s spehie 1677 €010 valuable information
el 470ut 560nt 6BUp!  B20pt . 152 DIN 2 pn 1674 "£0.18 Postage and Packing add 25 !
1000pt 1500pt 2200pt & 1300pt 16162 '€£0.60 53 DIN 0 16714 €017 0 R D E R N OW stage and Pas g adc 1 unless
MC4 24 minature ceramic Lapacitors 3 of each |S:1 DIN 0 i675 ‘€018 otherwise shown Add extra tor
value - 4/0pf 560pt  68Upt 820pt 1S5 Jack e . Smm 16/6 "£0.08 ONLY 50p arrmail Minimum orde: £1 00
006u1 150p1 220051 & 210011 RELC INEOED 196 Jack line 4 Bmm 1677 €008 ;
S7  Jack w nonopiestc 1678 '£0.14 phis 180 p&p
IS8 Jack 4 mono Chiome 16/9 "€0.2B
1S9 Jack stereo plasnc 1680 "£0.20
IS10 Jack stereo Chrome 1681 "tu.42
v A T 1§11 Phono screened 1682 “£0 12
ORDERING AT 1$12 Car aenal 1683 'F0.22 .
Add 12'% 1o prices 1513 Coax television 1684 "10.40 "
P wor ur order * 1S14 Coas hick-back 1685 “cu 1 !
el?:jf aos d S ol dfof marxked ¥ Add 8Y2% 10 | 56 2 pm AC comnecior US 1686 '60.21 ]
- Y p ¢ others excepting those iS17 Phono plastc 168/ ‘€012

forgetting to nclude our marked | these are IS18 Buck 10 back phono 1688 '€£0.24 P 0 BOX 6 WA RE HER Ts
. . y, .

part number

Zer
ero SHOP 18 BALDOCK ST, WARE, HERTS
AT QPEN At~ & 30 Mon/Sat
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High quality modules for stereo, mono and
other audio equipment.

MPA
30

Enjoy the quality of a magnenc cartridge with
your existing ceramic equipment using the new
M.P.A. 30, a high quality pre-amphfier enabling
magpnetic cartridges to be used where facilities
‘exist for the use of ceramic cartridges only.
it 1s provided with a standard DIN

input socket for ease of connection

Full instructions supplied.

PUSH-BUTTON

N

Fitted with Phase Lock-loop Decoder

*, FET Input Stage

* VARI-CAP diode tuning
* Switched AFC

* Mulu turn pre-sets

* LED Stereo Indicator

«
: ﬂ

OUR PRICE ONLY

£20.40

The 450 Tuner provides instant program selection at the touch
of a button ensuring accurate tuning ot 4 pre-selected stations,
any of which may be altered as often as you choose, by simply
changing the settings of the pre-set controts

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 T538.

The S450 is supplied fully built, tested and aligned. The unit is

Typical Specification:
Sansitivity 3y volts

Stereo separation 30db
Supply required 20-30v at

POSTAGE &

easily installed using the simple instructions supplied 90 Ma max.
STEREO PRE-AMPLIFIER | PACKING
ostage & Packing add
) B 4 [ 25p unless otherwise
e shown. Add extra for

OUR PRICE airmail. Min. £1.00

g

a

LT
TEx

A top quality stereo pre-amplifier
and tone control unit. The six
push-button selector switch pro
vides a choice of inputs together
with two really effective filters for
high and low frequencies, plus tape
output

-~

Frequency Response + 1dB 20Hz
20KHz Sensitivity of inputs
1 Tape Input 100mV into 100K chms
2. Radio Tuner 100mV into

100K ohms
3. Magnetic P U 3mV into

50K ohms
P U Input equatises to R1AA curve with
1dB from 20Hz to 20KHz

£13.75

COMPLETE AUDIL.

STEREO 30
Vs

7+7 WATTS
R.M.S.

P&PA45p

MK. 60 AUDIO KIT: Comprising -7~ 203%Va20ma

2 x ALBO's. 1 x SPM80 1 x D:mensions

BTMBO 1 x PAT00. 1 front panel 5gom * 89mm

and knobs. 1 Kit of parts to include -
on/off switch, neon indicator P

stereo headphone sockets plus 2

instruction booklet. COMPLETE

PRICE £29.55 plus 85p postage
TEAK 60 AUDIO KIT:
Comprising  Teak veneered cabinet

MODULE

e

bracket plus back panel

and_appropriate sockets /
etc. KIT PRICE £10.70.7

P ane? SPECIFICATION:

" @ Harmonic Distortion Po=3 watts f=1KHz 02.5%

@® Load Impedance 8-16ohm

@® Frequency response * 3dB Po=2 watts 50Hz-25Hz

tridge tape players in the home.

d

AL30 10w R.M.S. £3.45

AUDIO AMPLIFIER

size 16%''x11%"'x3%"'" other The versatility of the design| produce a high quality audio unit suitable for use with a
parts include aluminium chassis, / makes it ideal for use in record wide range of inputs i.e. high quality ceramic pick-up,
heatsink and tront panei players, tape recorders, stereo stereo tuner. stereo tape deck etc. Simpie to install,

amplifiers and cassette and car-

® Size: 75mm x 63mm x 25mm

® Sensitivity for Rated O/P — Vs=25v. RL=8ohm f=1KHz 75mV.RMS

£16 2

The Stereo 30 comprises complete stereo
f pre-amplitier, power amplifiers and power supply. This,
with only the addition of a transformer or overwind will

a

capable of producing really firstclass results, thisunitis
supplied with full instructions, black front panel knobs,
main switch, fuse and fuse holder and universal
mounting brackets enabling 1t to be nstalled in a recora
plinth, cabinets of your own construction or the cabinet
available lIdeal for the beginner or the advanced

constructor who requires Hi-Fi performance with a
minimum of installation difficulty (can be installed in 30
mins)

m 60 25 Watts (RMS)

* Max Heat Sink temp 90C. x Frequency response
20Hz to 100KHz * Distortion better than 0.1 af 1KHz *|
Supply voitage 15-50v * Thermal Feedback x Latest
Design Improvements * Load — 3,4,8, or 16 ohms %
Signal to noise ratio 80db x Overall size 63mm. 105mm.

£4.35

finest components have been used and the latest
solid-state circuitry incorporated in this powerful little
4 amplifier which should satisfy the most critical A F
enthusiast

Frequency Response 20Hz-20KHz
'(—3dB[. Bass and Treble rangé,

12dB. Input Impedence 1 meg ohm.
Input Sensitivity 300mV. Supply
reguirements 24V 5mA. Size 152mm
x 84mm x 33mm.

PS12

Especially designed to a strict specification Oniy the
Input voltage 15-2

Stabilised Power Supply Type SPM80

SPMB8O is especially designed to power 2 of the AL60 Amplifiers,
up to 15 watts (R.M.S.) per channel simultaneously. With the
addition of the Mains Transformer BMT80, the unit will provide
outputs of up to 1.5A at 35V. Size 63mm 105mm. 30mm

Incorporating short circuit protection £3 75
[ ]

Transformer BMT80
'£2.60 + 62p postage
www americanradiohistorv com

SHOP
AT

Output current 800 mA Max. Size 60mm x 43mm x 26mm
Transformer 7538 £2.30

I-PANK

18 BALDOCK ST, WARE, HERTS
OPEN 9t0 5.30 Mon./Sat

Ov A.C. Output voltage 22-30v D C

TRANSFORMER £2.45 pius 62p p &p =

TEAK CASE £5.25 plus 62p p & p.

[ NEW PA12 Stereo
Pre-Amplifier com-
pletely redesigned
for use with

' AL 30 Amplifier
Modules. Features include on/off volume.
Balance, Bass and Treble controls. Complete
with tape output.
£B a 70
Power supply for AL20/30,
PA12, SA450 etc.
OUR PRICE
£1.30
P.O. BOX 6,
WARE,
HERTS.
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A Marshall (London) Ltd Dept: WW
¢ M 40-42 Cricklewood Broadway, London NW2 3ET

Tel: 01-452 0161/2 Telex: 21492
& 85 West Regent St Glasgow G2 2QD Tel: 041-332 4133

) & 1 Straits Parade Fishponds Bristol BS16 2LX Tel: 0272
654201/2

G rs G S Call in and see us 9-5.30 Mon-Fri 9-5.00 Sat

Trade and export enquiries welcome. Please enquire for types not
listed.

NEW 168 PAGE CATALOGUE WITH 500 NEW LINES 55p
post paid (40p to callers)

Our range covers over 7,000 items. The largest selection POPULAR SEMICONDUCTORS (A very small selection from

in Britain. Top 200 ICs, TTL, CMOS & Linears our vast stocks. please enquire about devices not listed.)
. . 2 )N3638A 0.16 N3905 ©0.22 | 2N5449 .
CA3020a 2.29 | LM382N 1.25 | NESS56  1.05 | TAAS60 1.80 | TCA280A 1.30 | THYRISTORS AFISS 0B 3NeRE 082 | 2N2923 014 N36es 023 | aNaeos 023 | 2N8as) O
CA302BA 1.01 | LM3BAN 1.45 |NES65  1.30 | TAA570 2.30 | TCA290A 3.13 | Plastic e Ul aee o N e 015 | Sh3663 028 | ans0es 9as | 2N5458 O
CA3028B 1.29 | LM386N 0.80 | NESEE 1.65 | TAA6118 1.85 | 7CA420A 1.84 5A 100V 0.35 ASY55 2N914 L 1N19269 013 | 2N3702 0.17 | 2N2058 ©.20 | 2N5485 b
CA3030 128 | (M3B/N 1.05 |NES567 9 TAAG21 2.15 [ TCA730 3.22 | 5a 200v 0.30 sorca 98] JNeze o 0131 IN3705 015 | naves oa | 25703 .
CA3036 0.97 | LM38BN 1.00 | SAS560 TAAB61B 1.32 | TCA740 2.76 | 5A 400V 0.49 5C15a 029 | 2n830 o 058 | IN2/04 015 | and1as oze | 25702 3
CA3045 1.40 [ LM389N 1.00 [ SAS570 TAA700 3.91 | TCA750 2.30 | B8A 100V 0.43 BC167A IN1132 0. 0.70 | 2N3705 ©. 2N4123 0.17 | 40232 b
CA3046 0.89 [ LM702C 0.75 | S042pP TAA930a 100 | TCA760 1.38 | 8A 200V 0.49 BC1678 012 | 2N1483 1. N3 050 | 2N3706 O, N4125 O, 40311 ¥
Ca3048 2.23 | LM709C 0.65 | 76001N 1.57 | TAA930B 1.05 | TCABOO 3.13 [ BA 400V 0.62 BC1698 0.12 [ 2N1613 0. 3 0.45 | 2n3 018 | 2N4250 ©0.2a | 40363 1.
CA3049 1.66 | LM709N 0.45 | 76003N 2.55 [ TAD10D  1.95 | UAAT70  2.00 BC1718 095 | 2N1711 0. > 016 | 2N3708 0.16 | IN4266 0. 40673  0.73
CA3052 162 | LM710C 0.60 | 76008k 2.50 | TBA120 0.65 | UAAIB0 2.00 BC1B2. 011 | 2N1893 O XE oue o%E | N4284 035 | AC126 037
CA3053 0.60 | (M710N 0.60 | 76013N 1.70 | 18a300  1.50 | CD4000 0.20 | sRinGE BCI82L  0.14 | 2N2060 0116 | 7N1286 020 |ACi27 044
CA3080 0.68 | LM723C 0.86 | 76013ND 1.57 | TBAS00 2.21 | CD4001  0.20 | RECTIFIERS BCi84L 0.14 | 2N2219 0.18 | 2N4288 O.. AC152  0.50
CA3080A 1.88 | LM?723N 075 | 76018 2.50 | TBA500Q 2.30 [ CD4002 ©.20 | woos 030 e ol o 20|l Sl S
CA3086 0.51 | LM741C 0.65 | 76023N  1.70 | T8A510 221 [ CD4006 1.10 | (iny iaa SN O || dEeen 0| e Qi) (iR,
CA3088 1.58 | LM741N 0.50 | 76023ND 1.67 | TBA510Q 2.30 | CD4007 ©0.20 | (oo oTaa el 050 || eReeE 200] [2io2ag 2oy ACh S Iqm0:sS
CA3089 2552 [tM747.8 0.40 [ 76033N 2.856 | TBA520 2.21 gg:ggg g-gjl, W04 0.0 BF195 013 | 2N2368 036 | 5N5129 0. ACYo3 . 0.40
CA3090 3.80 |(M747n 090 [76110N 1.6 | 18a5200 2.30 | CD4003 0571 [og .50 Pl | A Q0 |22 65 A o
CA3130 094 | 11748.8 0.50 | 76115N 1.87 | TBA530 3.88 | CD4010 0571 gvi5, o5y o038l | 3n2626 028 |2n5222 018 |af106 088
MI01A 985 | mraay oso |76hien 208 | 1045300 207 | GOAD1, O30 | BAGCIS00 048 0.40 | 2n2905 00 | 2N3859 0,21 | 2N5245 0.34 |AF109 075
M30IN 044 | (M1800 1.76 | 76131N 1.30 | TBASA0 2.21 | (D4012 0.20 4 nroo6, g 0.30 | 3n3908 & - N oxn | S
LM304  2.45 | [m1808 1.92 | /6226N 1.84 | TBA540Q 2.30 | CD4013 057 | [ e ool
LM307N 0.65 | LM1828 1.75 | 76227N 1.51 | TBA550 3.13 | CD4014 1.01 BBOC3200 115 1 hs e enguir
LM308N 1.17 | LIM3301N 0.85 | 76228N  1.78 | TBAS5DQ 3.22 | 04015 1.01 -
LM309K 2.10 | LM3302N 1.40 | 76530N 0.914 TBA560Q 3.22 | CD4016 0.56
LM3T7K  3.00 | |mM3401N 1.60 | 765328 1.50 { TBA570 1.29 | CDA017 1.01 | OPTO-ELEC- A A selection from our range
LM318N  2.25 | 1M3900 0.75 | 76533N 1.30 | TBA570Q 1.38 | DIL TRONICS i GR Pocket TTY 7 3T00
LM323K 6.40 | 1m3905 1.60 | 76544N  1.44 | TBA641Q 2.50 | SOCKETS LEDs X 1702 Prom Simulator PP
M33ON 175 | [\43909 0,68 | 76545N 2.09 | TBAB5T 1.80 [ 8 P 0.5 | 3mm Red 0.18 3 Cereee
LM348N 1.9 [ 1035 175 | 76546N 1.44 | TBA700 1.52 | 14 P 0.16 | 5mm Red 0.20 A $1/02 Voinle Simulator 70,00
LM3BON 2.75 | pC 1303 1.47 | 76550N 0.41 | 78BA700Q 161 [ 16 Pn 0.18 | 3mm Gm 0.25 B S1702N Non Volanle Simulaio
LM370N  3.00 | \C1305 1.85 | 76552N 0.65 | T8A720Q 2.30 [ 22 Pm 0.30 | 5mm G 0.26 .
LM371N 2.25 | (1306 1.00 { 765/0N 2.08 | TBA750 1.98 | 24 Pn 0.35 [ 3mm vel 025 SP2 (V) Manual
LM372N 215 | 341310 1.81 | 76620N 1.10°| TBA750Q 2.07 | 28 Pin 0.45 | Smm Yel 0.26
LM373N 2.25 | \C1312 1.98 | 76650N 1.10 | TBABOO 1.20 | 40 Pin 0.55 . -
LM374N 2.25 | yC1327 1,54 | 76660N 0.60 | TBABIO 1.16 | TRIACS SE15 Prom Eraser
LM377N V.75 | \C1330 0.92 | 76666N 2.& Va | TBAB20  1.03 | Plastic 21012 4.4 SP 8A-500D SC MP
LM378N 225 | psC1350 0.75 | TAA310A 1.50 | TBA920 1.79 | 4A 400v 0.70 | 21022 2.0 ) :
LM3795  3.95 | \4C1351 1.20 | TAA320A 1.95 | TBA920Q 2.99 | 6A 200V 0.75 | 21112  4.1a f INS 808A Chip
LM3B0-8 0.80 | \sC1352 0.97 | TAA350A 2.48 | TBA94O 1.62 | 8A 400V 0.80 | 21122 4.14 4 V Vvero CPU Board
LM3BON 0.98 | \iC1357 1.45 | TAA52] 1.00 | TCAT60C 1.85 | 10A 400V 0.90 | 2513 8.00 1 - b Voo Memory Board
LM381A 2.45 | nsc1458 .91 | TAA522Z 1.90 | TCA160B 1.61 | 124 400V 1.10 MM5204 32.30 Vero Interphase Boarc
LM38IN 1.60 | Nps55 0,53 | TAA550 0.60 | TCA270 2.25 | 16A 400V 1.60 | MM5214 26.95 SC MP Data Pack
LCDS low cost development s

We now offer a comprahensive range of €35 !
i i : grnd sheocistad b WRITE FOR OUR SPECIAL

We_ also Stoc.k a comprehensnve range of capacitors, ;‘I‘:ion-l Semiconductor sg/'Mplmmku and £65.84 PRODUCTS LIST
resistors, switches, etc. Keyboard Kit.

Prices correct at 26 April. but please add VAT p8&p 30p

mARCONI TEST EQUIPMENT  |P. F. RALFE ELEGTRONIGS ROHDE & SCHWARZ EQUIPMENT

TF329G circuit magnification meter £125 10 CHAPEL STREET, LONDON, NW1 Midget crystal clock type XSZ. BN 15221
TF455E Wave analyser. New. £135 TEL: 01-723 8753 Selective UHF v/meter, bands 4&5 USVF
TF801D RF signal generator. £195 Etra\jle%ozn;l £45F:)F Voltmeter Uswy.
TF1101 RC Oscillators. £65 NOTICE. All the pre-owned equipment shown has been

TFSS5B/2 AM/FM generator £425 carefully tested in our workshop and reconditioned where Standard attenuator .0-100db 0-300mHz
TF1041B V.T Voltmeter £65 necessary It is sold in first class operational condition and most | DPR

TF2200 Osilloscope. £225 items carry our three months guarantee Calibration and | UHF Sig Gen. type SDR 0.3-1 GHz
TF1100 Sensitivity v/voltmeter £70 certificates can be arranged at cost. Overseas enquiries | £750

TF1152A/1 RF power meter. £75 welcome. Prices quoted are subject to an additional 8% VAT | UHF Signal generator type SCH £175

UHF Test receiver type USVD. £325
POLYSKOP SWOB | £750

POLYSKOP SWOB Il £1,100

SBTF TV Signal generator vision-sound
modulator and transmitter

TF890A /1 RF test set. £425

TF1417 200mHz frequency counter. £150
TF144H/S signal generator. £3256
TF1370 Wide-range RC oscillator. £125
TF2163 UHF attenuator DC-1GHz £95

TF2500 Af power meter. £135 [ s
. . ICL wype 2640 Paper tape readers 250cps
TF2606 Differential DC voltmeter £205 I New £95
TF2604 Electronic voltmeter. £105 Westrex 8-hole paper-tape punches £95
L Sound-proof case avaitable £15
| ADVANCE Transistorised Inverter. ] -
[ 24V _DC-240vV AC. 50 Hz 150W £75 HEWLETT PACKARD 432A. Power meter m:’d?k!"ngTRF‘glﬂEg‘ih[:?em-:'tgvrs;‘hsq i G
RA - Y n n ar I uali ut
‘ MARCONI TF9958B/2. AM/FM :IRI\'ITEDCE':‘IBg:GM(?dig':an:;Sreg-:mOmHz G running fans. specially designed for the cooling of all types
SENERATORS. APTS04 Fower supply 0,500V at 250ma es | o lectome equpment Messres 4o Do
1 . ans 1St price 1:3 1S over
(2)010'(322-(2)(2)0’3'1:: ‘!n 5| ba.ngls' z:wfgﬁ":zcé,fﬁﬁgejg’,g[i,l,ﬁ, 1,,?33,' U £$;§ We have a quanuty avallable brand new for only £4.50
S0 opv- DiN/o \SETMLITBIER7 SETELAL CABLE TEST SET CT491 (10 /2 mile) £85 each
FM in two ranges to 75kHz. Price and FLUKE 891A DC Differential voltmeter T -
Full spec. upon request. £425 GERTSCH Frequency meter and deviaton meter 500V TRANSISTORISEOQ INSULATION
— — 20-1000mHz €250 TESTER
$\E/§IFE-SR EADY NICKEL-CADMIUM BAT- GR Standard sweep frequency generator 400kHz»23(‘):r::£ Lightweight small size (13x7xdcms] Reads insulation
- ]
Size D' (HP2) 1 25V, 3 5 AH Only small quantity ADVANCE SGB3A AM FM Sig Gen 0 UREE 152(;:1(‘32’?g;l/%%r\gl.ar:[ndsnoe?vv pressure Runéu‘;r(;n(;
availatile at £2 + 10p post EI(E)\(I)VT.E(‘Y)"[“ gggﬁ onwéerzagw A||'IEB( RF £325 - — 77 |
- . ate d 1. R — —
APT POWER SUPPLIES. Stabilised 5-500 Kiz e O 17e ANDMULTIEMETERS
and regulated. 6V (variable) at 3A HEWLETT PACKARD 6930 sweep oscillator £350 Tvoe Mull nor MK 4 Light small .
MEDISTOR type A-75A Potentiometric yp ' Y SEZCR SR
Brand new. £25. T £115 114x9x3"%2 cms) Measures volts AC. DC 1o 1KV DC 1
BECKMAN TURNS COUNTER DIALS PYE EHT scalamp voitmeter 0-40KV €125 TRE VAC Tested andm svcelisnt condnon . £8.50
M 22 d c RACAL 1 2mHz counter umer 6 Digis SA535B £85 [ S . .
‘é”;a‘“’?dyl"e(‘ “;m d'am-) °L(‘r"‘"”g “Fl’ 1o RADIOMETER Wave analyser type FRA2B N . :
urn ‘Helipots rand new with mounting 0-16kHz £160
instructions. Only £2.50 each SCHNEIDER type c¢f52 100mHz frequency MUIRHEAD DECADE OSCILLATORS |
FRACMO Geared motors 24V. AC 0.5RPM counter . D type 890A.
68A Torque 40Ib in. Price including starting gg'&m‘;’g&%ﬁ;e‘ ;’en:gr::::i;;:pém 101 2 €68 1Hz-110kHz in four decade ranges.
capacitor £10.50 TEKTRONIX type 575 Transisior curve traces Scope monitored output for high
CENTRIFUGAL TYPE Blowers 12V DC TEKTRONIX B854 oscilloscope with ‘82" P 1 DC-80mHz accuracy of frequency. Excellent
Outlet diam 7 cms. Overall diam 15 cms and TEXTRONIX type ?gg Vicmrscope £580 generator. £135.
17 cms deep Very powerful fans . £9.50 TEKTRONIX type A. Time mark generator £110 -
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REGULATORS OPTO ELECTRONICS
LYNX ELECTRONICS (London) LTD. COCK | g sooKers
7805 1.50 DISPLAYS , LED CHIPS -
7812 1.50 704 .99 2 Red 0.13 ‘3 Pin o,::
92 Broad Street, Chesham, Bucks. Tel {02405) 75154 7815 1.50 707 099 2 Green  0.20 MM5314  3.25 En 0.
* . 7818 1.50 727 1.95 2 Clear 0.10 MM5316  3.85 16 Pin 0.15
VAT 8% except * which are 122 % Return Post Service LM303K  0.95 728 1.95 11209 0.10 AAY5.1224A3.25 24 Pin 045
i . N LM34D:5 135 747 1.80 AAY.E.40070 40 Pin 0.80
P&P 30p. Overseas 90p. Matching 20p per pair New Price List 20p- | (m3s012 1135 750 1.80 SRS Yo5)
R LM340 15  1.35 FCS8 .
Prices correct at 31st March. ACCESS WELCOME (M340-18 135 1
TRANSISTORS TTL 7400 SERIES | THYRISTORS
AC126 0.15 BCi82 0.11" BDY6O 1.70 BU133 1.60° 2N29260 0.09° CMOS- : Y 1A A A 4 BA B4 10 1SA
ac127 0.16 BCIB2L  0.12 -BDY61 1.6 BU204 1607 ON2926R 010" Bl A eTIC o5, (Swaj (C106] (10220} {T0220) 110220) (10220} {TD48)
AC128 0.16 BC183 0.10° Bpyg2 1.15 BU205 1.90° 2N2926Y 0.09° 7400 0.16 7480 0.55 200 0.35 050 045 040 058 060 068 1.14
AC128k  0.25 BC183L 0.10° Bpygs 2.14 BU206 2.40° 2N2926G  0.10°  40008E 0.20 | 7401 0.16 7182 0.75 100 040 060 050 045 088 088 D098 140
AC141 ‘27 B8C184 0.11" BDY96 496 gU208  2.60° 2N3053  0.20  4Q01BE  0.20 | 7402  0.16 7486 032 | 0 065 085 070 - 109 119 126 180
AC141K 034 BC1B4L  0.12° BDYO7 2.45 MJ380  0.80 2N3055  0.50  4002BE 020 | 7403 0.16 7489  2.02 9106 BTIO7  BTIO8 8103 BII6  2N3525
AC142 0.18 BC186 0.20° pr179 0.30 MJa81 1.0 2N3137 1.10  J006BE 1.05 | 7404 0.18  7490AN 0.49 £1.00 £1.60 £1.60 £1.00 £1.00 £0.50
AC142k 032 BC187 0.24" gF180 0.30 MJ49D 0.90 2N3440  0.56  4007BE 020 | 7405 0.18 7491AN 0.65 R
AC176 0.16 BC207B 8.15' BF181 0.30 MJ491 1.18 2N§44(2) ;.Zg 432325 093 | 7408 0.18 7492 0.57 — -
AC176k  0.32 BC212 11" 8F182 0.30 MJE340  0.40° 2N357 -6 4 0.52 | 7409 0.18 7493 045 g
AC187 018 8C212L 012" grig3 030 MJUE520 0.45 2N3702 010" 4010BE 052 [ 7410 016 7491 oss | TRIACS — Plastic T0-220 Package Isolated
AC187K  0.36 gg?g g~:§' BF 184 0.20 MJES21 055 gNg;gg g.:g' ig};:g g.;g 741§ g.zs ;igg g.g; Tab
AC188 0.18 13L 14" 8F185 0.20 0C43 0.95 2N -10° - 741 .40 H
AC188Kk  0.32 BC214 014" gFj9g 0.10° 0C4a 032 2N3705  0.10° 4013BE 050 | 7414 0.72 74100 1.07 “ 654 854 ™ 154
AD149 0,80 BC2i4L  0.15° BEi96 0.12° 0C45 0.32 2N3706  0.10° 40148E  1.00 | 7417 043 74107 0.35 o m @ b @k w w6
AD161 0.35 BC237 016" gri97 0.12° 0C46 020 2n3707 030" 401SBE 095 | 7220 016 74121 034 | o o S 90 B S S a8 083 101 1m
AD162 035 BC238 016" gro2s) 018 OC70 030 2N3708 009" 4016BE 054 | 7125  0.30 74122 047 | o0 o8y 084 375 073 087 067 007 101 117 117
AF114 020 BC300 034 ppois 0.17° OC71 035 2N3709 009 4017BE  1.00 | 7427 030 74123 065 | oo 077 07w nao 083 097 101 113 118 170 174
AF115 020 BC301 032 pgrrgs 0.30 0C72 022 2N3710 0100 4018BE 110 | 7430 036 74141 o7 | o QoL oo0 VO 0§50 196 T2 Vso 2 2w
G 0.20 BC302 040 pr336 0.35" 0CB4 040 2n3711 QP CoueH 0;50 7432 0 268 oIS 0.68 WB. Column lll‘wllﬂnul‘l‘nlerna‘l [rigger lhl\'\‘(hlﬂl!rhlllll“ll
AF117 0.20 BC303 046 gr33y 0.32° 0C139 1.30 2N3715 1.70  4020BE 1.12 | 7437 0.30 74154  1.30 e
AF118 0.50 8CY30 055 priy3g 0.45° 0C140 130 2N3716  1.80 402135 1.03 | 744)AN 076 74164  0.93
AF124 025 8CY3] 055 grw3p 126 OCI170 023 2N3771  1.60 40228 095 [ 7442 065 74165 0.93
AF125 025 BCY32 060 gprwsg 030 !'P294  044° 5n3775 190 4023BE  0.20 | 7445  0.90 74174  1.40 SPECIAL OFFER SECTION »* « *
AF)§6 0.2 gg;gi ggg BFWE0 036 ;:Eg?: g-:} 2N3773 210 4D24BE 0.88 | 7447AN 0.81 74175 0.94
AF139 135 . y . 9 028 0.20 081 74180 1.06
AF239 0.37 8CY38 0.50 5"59 o036 TP32a 064 m?fn 1.10 prErHr I e 032 74181 270 | G309  €0.95  TiL209 R ed oce 71 E1s
AL102 1.45 BCY39 115 BEX30 023 TIPA1A 088 50i3a0 120 4027BE 082 | 7472 026 74191  1.33 | NPNTO-3 POWER - RECTIFIERS DO-4
ALIO3 - 1.30 pCya0 075 oiol gog TIPA2A L 072 Sy4g70 0350 4028BE  0.81 | 7473 030 74192 1.20 | TRANSISTORS iy (SRARED EEEE
AU107 3.30° BCv42 030 . g6 0.25 2N404 040 5y4871 035  4029BE 110 | 7474 032 74193 135 | Fuly tosted but TRANSISTORS .80.
Aois jd per 380 Brxa7 020 2N6%6 020 544915 080" 4030BE  0.55 | 7475  0.47 74194 120 | uomarked Simiar  Medium Vollage  Please specity
80107 @12 beyy  ons BRXeE 020 SNOL A0 ZNGDS 07O donimE 080 | jare 036 74196 ks | 02N0Secom  UghOan Tyee a8 0OV 0.90.
. b 15 2N492 .50" 4042 0.83 = 50+
| BC1078 012 gCy72 012 BFX89 090 501131 015 2n4322  0.58°  4034BE  1.00 HFE 'gan) = 20+  Similac to 10A 200V 1.00
BCIOB 012 8D1)5 0.8 BEVle aa9 2N1132 016 2N4923 046"  40a4E 084 o 3A ~vee  BCi07/B/9 Swd Caode or
BC1088 12 80131 0.36 o 40 oo 2N1302 040 = 40468E 1.32 SAT<13Var 3A 3Spcs €1.20 sodA4°3V -20.
BC1o9 032 D132 0.40 FEYQ 060 2N1303 040 40498 0.54 LINEAR I.Cs Spes €100 100pes €350 SwdAnode
BC1098 012 BD135 036 EECL 020 2N1302 045 Resistors 4050BE  0.54 25 pcs  £4.00 Ol3HARDWARE Ll G oo
8C109C 0.5 BD136 039" oo 018 2N1305 04§ E24 Series 4069BE 030 | 301A  0.40° MC1352p0.76 | 50 pcs  €7.50 Mica. Washers upplies, Inverters.
BC117 0.19° 8p137 0.40° BFY52 019 2N1306 0.50 100hm-10meg 4070BE 050 | 307 0.55° MC1353P0.75 100 pes €13.00 go:der tag. Nuts. et
BCIONNO. 2 S D) 3 S RO 18 V53 0.2 2N1307 050 " 45 4071BE 026 | 380  0.80° MC1458P0.77 olts
8CI25 018 80139 o088 AR D23 2y1308  0.60 4w 5 107286 028 | 391 T80 MmCi496L082 | % % K 50 sets for 65p * & %
BC126 0.20%BD144 220 Lig;  pgg 2N1309  0.60 Viven 2% LosisE  0.20 | 3900 070 SASS560 2.25
C140 .32 0.60 - ) :
SC\A\ g.zs gg:g: 0.86 BSX19 0.16 %365 g:: o 3(5’?555 ?‘:: ;gg Or2d ?::5’58 ‘z:;r;
BC142 0.23 B8D182 0.92 BSX20 018 55517 o030 Capacitors B 1 0.28 S MEMORIES DIODES
BC143 023 BD183 097 BSX2) 020 50530 g4 C280Senes 45118 1.50 | 748 = 035 =1, BY206 0.16 BZX61Seres IN914  0.08°
.23 R 5 - 4516BE 1.35 | NESSS 0.5  TAASS0 045" | 210246 3.80 gy2)7 o0.20° 0.26 IN40O1 0.04"
BCiia 000l BDIB4 120 B3Ves  o3e 2NZ3B9A 044 01 dp 22 & ,oigee 1125 | NESeS 2000 TAAB11BIZ 211244 4.75 BYX36 . BZX83 Seres  IN4002 0.05°
gg::g g0, B0733  oas esyea 033 202883 020 5 4, 3 g 45208 1.20 | NeS66  1.50° LER : 300 0.12 0.11 IN4003  0.06°
BC157  008° BD237 055 BSYS5 0.8 Nadbl L8 a0 47 100 NESET 2007 TAABE! 0.85 | 6508  7.95 600 0.15 BZYBS Seres  INADO 0.0
BC158  0.09° 8D238  0.60 BSY65  0.30 jn2711 020 3 CA304s 085 300190 | 2102 250 900 0.18 0.11 IN4005 0.08°
BC159 0,09 BDA10 060 BSYS5A 016 2N2712 - 015 033 4p 68 14p CA3046 0.50" T 280 | 2107 10.00 _ 1200021 OA5  0.50° IN4OOG 0.09°
BCI60 032 BDx32  2.30 BUIOS  1.80° 2N2904A 020 047 4p 10 17p Ao svailable CasI30 0TI e RoTse BYX38 CAI0  0.40 IN40OO7 0.10°
8C161 0.38 BDY10 150 BU105/02 1.90° ON2905 018  (6g 5p 15 26p ues MC‘3°4P1.gg. R 2112 4.50 3000.50 0AB5 012 IN4148 0.04°
BC168 0.09" 8DYI11 2.00 BU108 3.00° 2N2905A 0.22 Potentiometers mg:g%:?-w las | 2513 850 600 0.55 0A0  0.08
BC169 0.12° BDY20 0.80 BU109 2.50° 2N2906 018 | 5p 22 2%p  and slectrolytics ol . 900 0.60 0AS1 0.08
BC169C  .1a® BDY38  0.60 BUI26  1.60° 2n2925  0.14° 15 6p EIEHIHIRRLAS 2602 2.50 1200 0.65 04200 0.09
L
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= HEGTRODMIGS na

98-60 GROVE RD.
WINDSOR,BERKS.
SL4 1HS.

TEL. 54525

St

ADD 87 VAl
ADD 1237
OR AS CURRENT
ND C.W.0.(LEXCIPT GOV
POST & PACKING

BARCLAYCARD & ACCESS BY POST
OR €5 MIN ON TELEPHONE ORDERS.
NEW CATALOGUE LIST FREE S.A.

‘IONEY BACK IF NOT SATISFIED,

TO PRICES MARKED =
TO ALL OTHER PRICES.
VAT LEGISLATION
DEPT)
20P FOR THE U.K.

FAST SERVI

NORMALLY 24 1
ON EX

REIY LET
OrR n.: NO (LI 0
11.209 RED CLIP 1
BIG 0.2 | 1
GREEN OR ORANGI LEDS 2
ORP1 Mp T ONLT7T/OCPT1

LED

TRAMPUS

THE GREAT
BRITISH
DISTRIBUTOR

EVEN SEGMENT LED DISPIL
RIGHT DL707 COM ANODE
NE701 COM CATH. 0.3 ¢1
WIL717 0,678INBO CA ¢1,2¢
DIGLTAL CLOCK 1¢ 1224
ZENON STROBE TUBLS (4 &

UL

SDUCATTONAT, TRADE

Gle

IOURS

TOCK ITENS

AYS

&
*
.

| x

el

3 14Fr.

0t

‘p*
p*
n*

3ip-

FOR
SAl

OFF

INNUSTRIAL,

& EXPORT sSUPPLI .SEND

OUR FREEK CATALOGUL LIST
UMANUFACTURERS EXCISS STOCKS
PURCHASED ., DISCOUNTS 10%

100 up. 157 OFF 1000 up

TOP DISCOUNTS .

INTEGRATED CIRCWHMTS

555 TIMER 34p*
556 2 x 555 90p*
703 RF/IF AMP  29p
709 T099 or DIL26p*
710 DIL14 i5p-
723 Regulator 14p*
7141 DIL 8pin 21p*
741 DIL 14pin Jlp*
741 Toua 33p*
747 DUAL 741  69p*
748 DIL 8 pin  42p*
7805 SVIA+regfl. 35+
7812 & 78l5eafl.40*

7G013 6W

AF

£€1.50

AY51224 CLOCK ¢4 *

LM380 4:) ¢l
LM381 Preamp £2
IM3900 4xO0PA 53p*
MC1303 2xPre ¢2
MC1310 stereot?
MC1312P SQ ¢1.70
WC1:330 75p
MC1339 Preampt?2

MFC4000B v 72p
MFCHRO3SC [}

NEG36 FETOPA (27
NE540 or 550 ¢2¢
NEGLS TIMER  34p*
NE5S56 2x355 90p*

NES60/1/2/5/6/7¢3

CA3016 54p SN72741 as 711
ICLBN38 Sigen v4 * SN76660 IF 71p
LA1300H [ SN76611 IF €1
IAM3014 il 8 33p* TBAROD 5W AF 84 p
[M309K 5V reg t2 * TBA810O 7W AF 94p
TA309H TOS can £1* ZN114 Radio £1.19
LM318 70VusOPA £3* NEW 1166/69 ¢4
CMOS  TTL .
1000 14p* 7100 12p* 7490 39p*
4001 15p* 7401 13p* 7491 75p*
1002 16p* 7402 15p*  7492/93 45p*
4007 16p* 7404 19p*  7495/96 72p*
4009 50p* 73108/10 18p-* 74100 £1.20°
1011 1Gp* 7113 29p- 71107 32p-*
4012 17p-* 7440 16p* 74121 29p*
4019 50p* 7411 71p* 7412 GOp
4069 20p* 7142 72p* 71141 Tip*
4501 "26p* 7417 79p* 7414 85p*
4511€1.65¢ 7470/72 27p’ TH117 €250
4528 €1* 7473/74 31p* 74151 75p*
1513 £2+ 74753/36 35p* 74154 £1.40°
4553 5 7486 pr 74196 t1.50*

DIL SOCKETS PHOFESSIONAL QUALITY

8pir,lipin & 16pin ALL
SOLDERCONS 100 49p*
R ———

12p ea *
1000 £3.95*

NEW LOW PRICES.

TRANSTSTORS AND DIODES
INS BUSH SET 4p ea* TIP31/32

Full spec devices

. DALO

MATCHI G 20p Pr* TIP31c32c68p*

AC127/8 176 15p*  TIP41/4%a 66p* pe“

ADI1G1/162 eadfp*  TIPdlca2e"¢1. 50+ 5“
BC107 8pt  TIP2955 69p* ’
BC107R Ipr TIP3055 65p* PCR LTCH KIT 3 1TEMS ¢2°
BC108 8p*  TIS43 UJT 26p  ETCH RESIST PEN 2TIPS 75pe
BC1043 or ¢ 13p*  1NO11/4148 4p  FEC ETCH PAK TUB 600gm £1°
BC109 apr  1N4001/2 4p*  6x4" SRBP 45p*NYLON F/Gil®
BC109 P 2p* N100 Sp*

nCIA7/8)0 85 1%4007  gps  SCR AND TRIACS BRI00 25p*
BC157/5) 1p 2N706,8 14p+ TAG TAL00V 50p*1AG00V 69p*
BC167/87 12p IN2616 UJT 40pe JADOV 37p*.C106D 1A100 60p*
BC177/879  16p 2N2904/5pnp2ops | RIA 1 1EMEY E7°
BC182/3 8% 10m 282926 ory  7pe DISCO TRIAC 154400V ¢2+
BC212/3/42/712p 2N3053 17p*  AUDIBLE WARNING BLEFPER
BCY70/1/2  15p  2N3055 90W 33p*  12v35mA £1.20110 off ©1°
BDII_}I,‘I‘H ea 36p* I:.\:T!O'w: l\lS\\ASp‘ CAPACITORS 22pf Lol 5p
BFY50/51 Iop  2N3614 TO3 €1 PLECTROLYTIC IN 10 & 25V
BEY52/ 53 16p*  2N3702/3/4 10p 1/2/10°50/100 7p 50V 10p
BSX 19/20/2179p%  2N3705/6/7 90 2007500 10p.1000/25 20p
BZY88 ZENER 10p 2N3708/9 op

Cl106D SCR  5ip*  2N3710/11 13p  POTENTIOMETERS AB etc20p
MJ2955 T0O3  90p* 2N3819 &23el7p PRESITS 6p 1RESISTORS
MIE295 5 90ps  2N3820 PFET40p  HUATSINKS T05 or 18 7p
MJE3055 60p*  2N3904/5/6 15p TO3 16p.TO3 4 finned 50p
0481/91 5p 2N5157 FET 32p DIN:PLUGS all 15p.Sock 10p
TIP20 & 3 10p*  BRIDGE1A%0 20p* SWITCHES SPST 20p Dpdt 29p

BASGALY PAKS FULL SPEC ¢1eq

GAS DETECTOR TGS 308etcfd-®

PAK 11 LEDS full spec 1+ ‘/e r@

PAK B:5 741C 8 PIN OP AyD £

PAK C:4 2N3N55 €1+ D 9 c1e S

PAK Lo 11 BC182 v1 F 2N3704 £1 g“g, A pl,“ noon .BEE“‘D
P.\}\f G 1.1~ £1 21"x 31 " 36p* \ 10p+
RS d 810 K A0XINOLL €1 533,995 (9 FACE CUTTER 65p*
PAK I T099 3055 €1*N 25 OASILL U7 BREALBOARD 2 x4 t1 o
PAK P: 20 PLASTIC BC109 TYPRnpnil  givg o

10-365PF TUNER.SINGLE GANG FOR
MED/SIIORT WAVE.XTAL SET.etc (1*
SET3/1F CANS 155/470KHZ TOKO f£1*

€2,VERO PINS 3G 30p*

BLACK PLASTIC CASES 42mmx
80xG0O 50p*100x75 60p*99x
120 70p.DESOLDER BRAID 50p
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T e PTR504 | 25 ZN1071 150 TONIGIBA 10 12N4304 44
+ZTX510 16 2N1671A 160 t2N3641 1 12N4410 50
+ZTX530 23 2N1671B 1 RD t2N3642 17 2N4416 70
$27X531 23 2N1711 30 t2N3643 17 {2N4416E 40
tZTX537 20 2N1889 34 2N3644 18 t2N4871 SO

ORCHARD WORKS. GHURCH LANE, WALLINGTON. SURREY SM6 7NF i B ol 6 BN

MAIL ORDER DIVISION OF SEMICONDUCTOR SUPPLIES {CROYOON) LTO. ZTX551 21 2N2160 90 $2N3693 17 $2N6131 17
1 g t iy t
ING14 06 N2192 40 t2N3694 t2N5132 17
For Semiconductors Capacitors Resistors I/C Sockets L.E.D’s and S T R FO
%“C125 20 BC1UBB tBC173 15 _ BF257 30 1BU133 185 TIP3IA s7 M 1 < < K f2NS13 18
AC126 20 8CI08C 1; 181734 16 Hi-Fi Accessories & 40 1us0s 200 menie er NAGOR O] IND1% 38 lawaros 14 neis 19
AC127 20 BC1 12 4BC1738 i BF259 42 t8U206 230  TIPAIC 79 3 g 3 3
AC127€ 30 BCI09B 13 lacisac 16 e, B 1§ B 2 20 1BU208 285 P32 q lpn @3 BEEe o8 jaeg 42 el i
aC128 18 BCI109C 14 1pCi74 16 & g £BF273 20 BY126 16 TIPA2A 67 : 3
+BC212tB 13 tBC307C 16 BCY7t 18 S (N4OOB 10 2N2218A 33 $2N3708 11 2N5143 16
AC128K 26 1BC113 12 BC177 7 1RE518°0 13 1BC308° 12 wnovys 14 tBF274 24 BY127 16 TIPazB 76 L g 3 et 3
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ACI53 27 1BC125 16 BC1798 19 o5, 45 1BC317 11 tgD1as a7 1BFREO 320~} iy MR fldd 2 2N2369 25 2N3791 310
AC153k 37 tBC126 20 BC179C 19 }BCZMB 14 tBC17A 12 rBD1:iG ‘19 1BFR81 26 O0A70 30 TIP34C 159 1N548‘; 240 SRR 25 ZN§‘92 580 1§Ngzgg 42
AC176 22 tBC128 26 BC182 10 1ac21ac 20 tBC317B 12 tgpy3; aa BFWIO 68 O0A73 30 1p3s 237 ?R‘Sﬁoe 228 IN2646 50 12N379% 36 N 65
AC176K 28 fBCI32 14 {BC182A 12 [B<° 1 Tg {BC18 10 impiag 47 BFWUI 63 OA79 20 p3sa 261 B0 28 9N2847 35 12N~1793 o 3&238} Gg
AC187 22 18C13a 14 yaCig2e 12 1BEZNAL 12 iechia 11 lapiag s BFX12 . 24 OABI 300 TPIs 280 (NS00 15 2N2904 30 12NIBT6 3B oNsa9s g
AC187K 2o tBC135 14 tBCIB2L 11 1 t8C3188 11 4 BiX13 ‘O 25 O0ABS 30 7pasc 320 W 2N2904a 33 3810E 32 o0
a8z 27 ;BCI:‘G 1 tBCI1B2LA M1 tBC214tB 16 scachR tB0140 58 e 22 0a%0 08 TIP3 202 1584 06 2N2904A e tZNa 198 32 12N6027 61
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AD161 92 3 30 tacisas 10 {BC237B 16 3 +80232 100 BERY 22 0a202 09  TiP4y s0 15923 10 2N2906A 2N3823 40362 50
AD162 BC140 20 1BC135KC 10 18C238 14 ngggg 13 +BOX32 2 25 EE 0 %] 38 0C20 520 TIPA1A 27 2N404 110 2N2907 23 $2N3823E 26 403632 114
AF114 24 BC141 32 +BC183L 10 BC238A 15 tBC320A 14 "Boy20 80 Bras & A% 025 98  TIP4IB 75 2N456 80 2N29074 26 2N3824 52 40411 260
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AF117 24 tBC147 10 TR0 Y 1 taco7g 12 1BCA2TA 14 qppion g4 BEXBA A s M Ten 46 2N457A 130 12N2925 24 t2N3904 14 4001 20
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1BA148 tociey 13 1BC2078 11 gcogsa 17 {BCSS9 12 {BF196 12 BSX21 26 0GprY 158 1ZIXA20 19 5nghg 35 |N3sEg 17 f2N4286 4 4025 20
Balod 10 laCles 12 1BC20B 10 gCoess 17 BCYI0 90 {BF197 12 BSX27 27 ORRTL QS otZIX;i 18 Sniian 30 2N3576 20 {2N4287 27 4026 190
Ba1%8 15 15G186 1a 1BC20BA 11 pcoeac 17 Byl 98 BF200 233 BSX29 23 ORPI2 89 1ZTX330 21 5nii3; 30 2N3B1T 130 12N4288 25 4027 60
BA1SE 13 tBCI69 11 18C2088 11 pCaes 1y BCYA2 120 tBF244 12 BSX66 R (EED 32 427X331 22 ON1302 36 2N3612 140 12N4289 27 4028 90
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Sé’f&? ?; ;acma 15 t8C209B 13 BC201 26 BCY3B 100 18f244C 37 BSY95A 24 {TIP29C 57 12TX34] 200 2N1305 45 2N3615 170 t2N4292 2g 4031 240
5Ci0va 12 18C172 14 1BC209C 13 BC302 26 BCY39 340 18F245 a2 {BUIOS 200 tn = 50 t2TX342 22 2N1306 180 t2N4293 32 4032 100
O 15 teCir2a 15 1BC212 13 BC303 30 BCYA0 125 {BF245A 40 {BU105—02 *pg}og 52 1ZTX500 17 2M1307 190 t2N4302 34 4033 160
8C108 11 yacwzs j5 tBC212A 13 8Capa 27 BCY42Z 28 {BF245B 40 225 1M 63 1ZTX50] 18 on1308 220 t2N4302 44 4034 500
2 15 1BC212B 13 4C307 15 BCY43 25 1BF245C 1sutog 250 tTIP30C 1S 2TX502) 20 51309
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tZTX538 18 2N1890 34 $2N3645 18 t2N5126 18

t2TX550 20 2N2102 50 t2N3692 15 $2N5129 17

TIP3 51 7x603 21 ZNici 580 ALL PRICES EXCLUDE VAT

tBC172
Items marked thus t carry higher rate of VAT otherwise 8% Please send SAE for new issue 3 catalogue

Signal chokes o7yl

Miniature low-cost precision inductors
for radio, TV, calculators, filters etc.
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10RB: 1mH to 120mH 10RA: 1mH to 80mH

TOKO (UK) Ltd. Ward Royal Pde., Alma Rd.,
Windsor, Berkshire . (07535-54057)

Ambit International, 37a High St., Brentwood,
Essex. (0277-227050) for ex-stock values.
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Not a spetling mistake, but a new publication from AMBIT that sets out to
explain some of the basic theory that surrounds metal location techniques.
It is an explanation, that builds up from first principles, why iron sometimes
reacts like a non-ferrous metal, what determines detector range, what the
shortcomings are, how to avoid them. In fact, it explains about BFO, IB,
VCO and Pulse Induction techniques, as a result of research carried out to
produce our range of locators, and why we chose the methods we used. As
a general purpose reference work for designers, constructors, users etc., we
think you will find it unique. £1.00 inc. postage.

Bionic Ferret Metal Locators

As a result of our investigations, we offer you three metal locators now: The VCO 4000,
the IB phase angle meter, and the 'Pulsedec’ pulse induction metal locator. It is impossible
to catalogue the relative virtues of each type here, so please send an SAE for details.

Components for Wireless: ICs, Coils, Ceramic & Mechanical Filters, trimmers etc

Linear ICs Tuner modules/TOKO parts
CA3089E/KB4402 1.94| ICL80O38CC* 4.50| EF5800 6 cct varicap head 14.00
MC1310/KB4400  2.20 | NE5§5V"* 0.70| EF5600 5 cct varicap head 12.95
TBA120/SN76660 0.75| NES65/6/7* 2.50( EC3302 3 cct varicap head 7.50
uA753 1.80| NES60OB* 3.50| 7030 linear phase FM if system 1095 |}
HA1137W 220 [icrote dovinoe  ————_ 91196 high spec mpx decoder  12.99
CA3090AQ 3.7% ,% ther types in catalogue

HA1196 4.24| 40673/MEM616*  0.57| 31197 varicap MW/LW tuner 11.35
uA720/CA3123E 1.401\MEM6BO* 0.75| 7701 Mk2 double conversion TV
HA1197 1.40|{ MEM614* 0.38| UHF off air sound tuner board 27.00
TBA651 1.81{ BF256L/S 0.34 | Larsholt Signatmaster Mk 8 complete
LM380N 1.00] MVAM115 varicap 0.95| FM tuner for all levels of experience
LM381N 1.81}MVAM125 0.90 | in electronics (kit) 85.00
LM3800" 0.75| MVAM2 1.35| Larsholt Audiomaster 25+25W superb
TDA2020 2.99(BB104 0.45 | audio amplifier kit 79.00
TCA940 1.80| BB10S 0.32| Ambit Int. Mk 2 series: all the pieces,
TBA810AS 1.09|BA102/BA121 0.30 | case/chassis/hardware/panel /PSU/presets
MC1312 1.50( ZTX/BC107/8/9 0.14 | etc. for you to present your FM tuner
7805UC* 1.55( 2ZTX/BC212/4 0.17]in a stylish unit. 33.00
78M12* /TDA1412 1.20| BC413 0.18{ NEW NEW NEW NEW NEW NEw
78M20* 1.20| ZTX451/551 0.18|[Stiron soldering irons, made in UK to
78M24* 1.20| BD609 0.70|meet all known safety specs, thermally
UA723CN* 0.80| BD610 1.20|iregulated with stand, also pro tools for
TAAS50B* 0.50 more in price list............ PCB construction: SAE for leaflet pse

PLEASE NOTE: Vat is extra, at 12.5% except where marked * {8%). PP 22p per order.
An A5 size SAE for free current price lists, or 40p for the complete catalogue. Write to:-
37a High Street, Brentwood, Essex. CM14 4RH. (tel. 0277-216029)

-
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TTLs by TEXAS C-MOS 1.Cs 0P. AMPS . TRANSISTORS DIODES
7400 ~ 16p | 74109 89p CD4000AE  20p 1458 Dual Op Amp Int Co 8 pin DIL 70p AC125 8 25p | BEYS) P | 2N3055  65p
74H00 28p | 74110 SS5p CD4001AE 20p 3014 Ext Comp TP R DI 6n Aglgg 20p | “BFvs: 16p gNgasg 57 | sionaL
74S00 63p 74111 90p CD4002AE  20p 3130  COSMOS/B:Polar MosFet 8 pin Dil 100p :C\za 1a: g;{{g‘; ‘:gv .2:3225 3°: 0A17 9p
74L500 30p 74112 96p CD4006AE 95p (3:;3(1)40 g":‘:gso Ay ?4°'r"nD'DL|L ",’g" AC141 20p 8SX19 zo: *2N3702 12p g:gé 23:
7401 18p | 74116 200p CD4007AE  20p 8367 FElOp Amp o 2786 | AC142 200 | poxon  z0p | #283703  2p | OA%8 7
7402 18p | 74118 84p | CDA009AE 61p 708 Ex Comp 8 1apmpiL 30 | ACIZ6  20P | 4BUI0S  140p | 42N3704 120 | Gy, 7
7403 18p | 74120 120p CD4011AE  20p 741 a1 Comp 81apmOIC 220 | aciark  2sp | LU198, 2500 | 4IN3 06  aan | 0a%5 70
7404 23p | 74121 32p CD4012AE  20p 747 Dual 741 t4 pin DIL 70 acre8 200 | "m5 P AN30T 12 04200 8p
74H04 36 (2 P P MJ2501 225p | P 04202 10p
P | 74122 s4p CD4013AE  55p 748 Ext Comp 8 14pnDIL  36p ACIBBK  25p | piSge5  120p | *2N3708  12p TR e
7405  25p | 74123 76p CD4015AE  90p 776 Programable Op Amp 0.5 1a0p AD1a9  goe | mIE2985 130p | w2n3209 2 IN916 9
7406 43p 74125 73p CD4016AE  50p 2312; gsv MJ3001  225p | 2N3773 2Sgp L0600 a
7407 43p 74126 70p CD43017AE 100p LINEAR I.C.s AFT14 20: .mii%%s ;gp .;:gggg ?s:
7408  25p | 74128 7% CD4018AE 110p A AF1 20, SRD L
P b{ld y 00, 5 P < #2N3904 16
09 27 *AY-1.0212 Tone Generator 16 pin DIL 600p *MPSA12 50p P
ua P [ 74132 70p CD4019AE  52p #CA30284  Dift Cascade Amp 105 9sp | Afle 200 | «MPSASE  32p | #2N3905  20p | RECTIFIER
7410  18p 74136 75p CD4020AE 120p ICA3046 5 Transistor Array 1pinDiL - Bop | AFT7 200 | wvPSUDE  62p | ¥2N3905  16p | *BY100 25¢
74H10 28p | /4141 75p CD4022AE 100p «CA3048 Quad Low Nose Amp  16pn DIt 200p | AE127 2% | svpSuse  78p | w2N4058  15p V26 2q
7411 24p 74142 320p CD4023AE 22p #CA3053 Diff Cascade Amp 105 70p ST ab | ocas 75p | *2N4059  10p 'ﬁj;&& o5
7412 25p 74145 90 CD4024AE  80p CA30B0OE Op Transcond Amp 8 pin DIt 90p | 0000 8 Tan | 0C35 75p | %2N40BO  13p P
P «CA3089E FM (F System 16 pin DIL 225p Y P [ 0C36 75p | #2N4123  22p IN4002 5e
7413 36p 74147 190p CD4025AE 22p *CA3090 FM stereo Muly Oec 16 pin DIL  400p BC108/8 9 | \0c7) 20p | w2Na124 22p IN3004 6p
741:3 ;gp 74148 160p CD4026AE 17gp ICLBO3BCC ~ VCO Fun Gen 14 pin DIL 340p gg:ggcﬂ :g: *R20088  200p thdl?g ggp mgg; g:
741 P 74150 140 CD4027AE 6 LM380 2w Audio A 14pn DL 98p #R2010B  200p | w2N112 d
7417 36p | 74150 725 | CDAOZBAE 9Bp | w3l Siworany T T BC: S R v e r
[ Al 18 DiL 160 np2 55 3 1 P
geAy 74153 85p CDAO:Z,(QJAE 1;2" Tha3EN ’%ﬁ?n.‘?n"‘ ererator ) 16 pm DIl 800p | *BC148 % | 3yp30a u: %2N4303  27p IN5407 23p
7421 40p | 74154 150p CD4030A P #MC1310P  FM Stereo Dec 14pnDIL 190p | *8C149C  10p | 1p30c  gop | 2N4127  90p
7422 22p ;3122 ggl‘ ggigjgﬁg ‘ggl‘ #«MC1351P  Lim/Der Aud Preamp 14pn 0L 9% ﬁg;g; :(": TP3IA  s2p | w2N50B9  27m | o
7423 37p 1 -] P MC1495L Muttiplier 14 pin DIL 50p TIP31C s2p 2N5296 55p
7425 30p 74157 90p CD4043AE 100p #MC1496L 8a! Mod/Demod 14 pin DL 100p | *8C159 e 11P32A 58p | #2N5401  50p | 2 7V 10 33Ve .
7427 37 74158 140p CDA046AE 140p +MC1596 Bal Mod /Demond 10/DIL 300p | *8CI69C  ¥2p | qp33c  g2p | 2NO34  160p |  *400mW »
P 4159 190, CDA047AE 100 MC3340F  Electionic Attenuator 8pin DL 160p | *BC172 o | 7334 90p | ING107  S55p | *IW 18p
7428  36p | 74159 190p P «MFCAQ00B 1 4W Audio Amp PCB 90p | 8C177 18e | 1p33C  115p | 2N6217  190p
7430 18p 74160 120p CD4049AE 63p eNE5A0L Audio Pwr driver 1099 1a0p | 8C178 170 | 1p3is t1sp | (Comp i 2N3055)
7432 36p 74161 120p CD4050AE  57p NES55 Timer 8pnoIL  40p | BCI 18p 1P34C 160p oN6254  130p | NOISE .
7437  36p 74162 120p CD4054AE 120p NE556 Dual 555AM darmo :é pin g:t ;ggv ﬁEﬁé% :g: TP3BA  228p | 2N629 65p | *25) 10op
NES61 PLL with emo pin p : = o5
7438 36p 7o 3120 CD4055AE 140p NE562 PLL ::m vCo 16 pio DIl 425p | *BC184 13p rIS%’%E %33‘; 2836. 45:.
7440  19p | 74164 120p CDA056AE 135p NE565 PLL i4pnpiL 200p | BC187 30p | TIP36C  3a0p | 40362 45
7441 75p 73‘22 fzgp CD4060AE 130p NE566 PLL Fun Gen 8pm Ol 200p | 46C212 Mo | reats  esp | 4030s 1200
7442  70p 741 60p CD4069AE 27p NES67 PLL Tone Dec 8pn 0L  200p P TIP4 18 70p 40409 ssp | BRIDGE
74167 340 27 2567 Dual 567 16 pin DIL 370p | #iC214 1ap TIP31C 78, 40410 85
73ia 1a0n | 74170 250p | CD407IAE 27p | SMiznio B Compaar 1apaoi sop |ecaer 3ee [ TR0S Jop [ 5010 a8eh | RECTIFIERS
7445 120 74172 720 CDa073AE 30 #5N72733  Video Amp 14pnDit 120p | BCATE 30 Pa28  76p | 40636  130p
(s 74173 160" P #SN76003N  Pwi Aud Amp with int HS 16 pin DIL  245p BCY70 18p 11Pa2C 82p 40594 88p | 414 vov 22p
7446 100p P CDA0B1AE 21p +SN76008 10W Amp m 4 ohms 5pn Plasic  250p | BCY71 22p | 1ip2955  78p 10595 97p | 414 100v 24
7447  85p | 74174 120p CDJ0B2AE 27p #5N76013N  Pwr Aud Amp with int HS 16 pin DIL 1a0p | BD124  130p | ,i593 30p “iA 200V 28p
7448  80p 74175 85p. CD4093AE 95p *SN /6018 1OW Amp in 8 ohms "o ?gn Pla;nc f:gp gg:gz :gp *27X108 0 [ «1A 100V 30p
SN76023N Pwr Aud A th n DIL P P
oy A5 ) s S €D SY0AERIS0 VSNTEOIIN s Aud Ampwan i HS 16 pnDIL 230p | #80135  48p | A71xB00  1ap | +BF2aa 25 | 414600V 36m
s D | Bntl Lo CD4511AE 160p WTAAB21A  Aud Amp for TV ai 225p | #8D136  SOp | w1x507  mp | *BF2568  70p | RNUOL P
7453  20p 160p CD4516AE 112p “TAAG6 1B FM (F Amp-Limiter 'Det  QIL 120p | *8D139 s2p 2NABTA  190p MPEI02 40p | L 200v  a0p
7454 18p | 74180 110p CD4518AE 130p +TBAG4TB  Audio Amp ai 250p | «80140  S8p | 2ngg7  22p | *VPFIO3  dop [ X34 200V 40
7460 18p | 74181 298p CD452BAE 120p #TBAB51 Tuner & IF Amp 16 pin QL 200p | BDY2 125p | on6O8  asp | *MPFIOG  40p | SO E C0R
7470 36 74182 82p MC14553 525p *TBABOO SW Audio Amp Qi 90p 80Y56  200p 2N706 20p | ¥MPFIO5 - 40p 1 Lo boov  72p
7472 300 | 74185 150p +TBAB10 W Audio Amp ai 100p | 8741 22p | 3n708  20p | *2N3819  2sp | T3RORGY  12e
B 74186 920 TEXAS 75 SERIES | «1B2B20 2W Audio Amp ai 80p | BFIG7 23p [ ON91g 40p | *2n3820  s0p | LGk 0oy eop
7473 34p P 75107 160p *10A2020 20W Audio Amp Qo 325p | BF17 23p | 2N930  1mp | 2N3823  STp | T a0t o0
7474 34p ;:1‘8? :ggl’ 18450 120p XR2230 Prog Timer/ Counter 10pnDiL 370 [ 871 2% | o131 1ep | A2NSI5T 40 | i looy  esp
7475  4Sp p wZNa14 TRF Hadio Recewer 10-18 110p P | 2N1132  18p p 6A 200v  108p
75451 72p BF178 28p IN1304 65 *2N5459 40p
7476  36p 74192 120p AE P i 6A 400V  120p
75452 72 Basic daa sheets on atove 2t 20p each +5 BF179 33p 2N13 65 *2N548 40p
7480 50p | 74793 160p 75453 128 BFIB0  33p | w1308 e 32000 33
7481 95p 20p 75454 72 OPTO-ELECTRONICS BF 184 22p | 5N1307  75p
7482 90p | 74195 95p : b . L D Ro *BF194 10p | ON1308  50p | MOSFETs
7483 90p 74196 120p TEXAS DTLs OCP70 90 ORP12 70 *BF195 9p 2N1309  50p 3N128 9%6p
7484 110 74197 120p 930 3 & P | #BF196 Mp | 2n1613  25p [ 3N140  9sp
P 6p 0oCP71 120p ORP60 90p | *BF197 15p 2N1711 25p INT4T 95,
7485 120p | 74198 250p 936 40p IN5777 45, RPE 1 BF 200 32p | SNiges B
74199 250, P ORP6 90p 2N18 30p 3N187 180p
7486 34p L) 946 40p M BE257 32p | IN2102  sSp | 40603 63 | TRIACS
7489 320p 74221 160p 955 60p LEDS 0.2 Red 18p BF258 36p 2N2219  20p | 40673 63p
7490 40p 74251 140p 962 36p TIL209 Red 16p  Geeen 20p | *BFR39 30p | on2277  20p Plasuc
7491 85p | 74265 90p 963 a0p TIL271 Green 36p  Yellow 36p | ofRI0 3% | 2n236e vap TPU8 asp
7492 55p 74278 290p MEMORIES TIL32 Intrared 75p  Tr-state Red/Green «BFR7Q 308 2:3353 A ;g" UJTs 6 400  99p
7493  40p 74279 140p otf 160p | ~BFRBO 30p | 3N2905 A 259 | *11S43 3ap 6 500 107p
7494  90p 74283 190p ;{85 EPROM 1100p *BFRBS 30p | 5n2906 A 24p 235;“’ 95p 18 ggg :ign
bl 2 4 45
aoe 39 | 73203 150p | 2104 RAM 1000 SEVEN SEGMENT DISPLAYS B0 g | unadme ey Zhime gm0 1S 50 dem
ekl P 74298 200, 2107 RAM  1000p 3015F 0.3 160p Xciton: BFX85 30p | +2N29260 10p 15 500 180p
7497 340p 365 150n | 2112RAM  as0 DL704 0.3'" Red 140p  0.3" Green 160p | BFX86  30p | aZN2926Y 12p 40830 130p
74100 120p | 74380 130P | Sci3ROM  850m | DL70703Red 140p 03 Green  160p | XD 30p | +2N2926G 124 40669 130p
74108 Soe | 243%0 200p | 2602RAM  250p | OL74703"Red 228p 06" Geen  225p | EXPE e | M0 onn | Toeozs  asp| BR100 30p
74107 36p | 74393 226p, | XBB7 ROM  1600p | Drivers: 75491 84p 75492 96p === =
VOLTAGE REGULATORS - Fixep - pLASTIC SCR-THYRISTORS | 7% = NEW CMOS — MOTOROLA’'S 3% DIGIT A/D CONVERTER
1 Amp  Positive o 1 Amp Negative C:SSg) V. Stud 110p A high performance. low power LS| unit combining digital and hnear
5v 7805 140p 5V 7905 200p 1A 50V TOS 40, ; circuits on a single IC. Requires 4 external passtve components to work as
12V 7812 140p 12V 7912 200p 1A100v TOS 42" 4A/400V  Plastic 63p a converter Other features include auto polanty. auto zero. single positive
*«MCR101
15V 7815 140p 15V 7915 200p 14400V TOS 45p "0l 15V 10.92 285p | VOltage reference. onchip osciltator. up to 25 conversions /sec. over and
18V 7818 140p 18V 7918 200p 1A600V TOS 70p : P | Under range signals, LED and LCD compatibte and accuracy of ~0.05%
24v_ 7824 140p 24V 7924 200p | 3a100V Stud 650 2N3528 066120 1 Count
LM309K 1 Amp 5V 103 140p  LM323K 3A 5V 700p | 34400V Stud 75p 5R4444 P | suitable for low cost Digital Voit Meter.
LM309H 100mA 5V 705 75p 7A100vV TOS+HS 84p gp, g00v Piastic185p | Other applications DPM. Digital Scales. A/ D control systems
TBAB25B 12v 0 5A 705 120p 74400V TO5+HS 90p ,3Ns5060 MC14433P 24 pin DIL £13 with data (Data 50p + SAE)
VARIABLE VOLTAGE REGULATOR 8A 50V Plastic 130p 08aA/30v 7T0-92 34p
723 2V to 37V 150mA 14 pin DIL 45p 124400V Plastic 160p 4 2N5062
DUAL VOLTAGE REGULATOR 16A100V Plasuic  160p (g8a/100V TO-92 37 : =
1468 +15v 100mA 16 pin DIL  300p. 16A400V Plastic  1B0p 42N5064 P VATk RdATE? IA“ irems 35/8 o EXCEPT where
(Adjustabie by resistors from + 8V 1o * 20V) 16A600V Plastic  220p 0 8a/200V 10-92 40 markedx which are at ‘» 2
W DIL SOCKETS BY TEXAS Orde q q N A »
8 pin 13p, t4 pin 14p, 16 pin 15p, 18 pin 36p, 22 P 20p A 5 o e o AND ROAD. LONDO <
pin 40p, 24 pin 50p. 28 pin 60p, 40 pin 75p. Piease add VA O 1013 0 0 00

COMPUTER APPRECIATION

86 High Street, Bletchingley, Redhill, Surrey RH1 4PA. Tel: Godstone (088 384) 3221

PRIME 200 COMPUTER., 16Kk MOS Memory & compiete with ASR 33 Options
include High Speed Reader/ Punch/ Printer interfaces and ROM loader Honeywell 316
compatible software includes BASIC £4750 00 (Current list price of this contiguration
exceeds £13 000 )

POP 8 SYSTEM compiising 4K Processors. High Speed Reader’Punch KSR 35
Heavy-Duty Teletype, £850 00

MUIRHEAD FACSIMILE Transmission and Reception Equipment P O A
MINICOMPUTER. GRI Model 909 8K x 16 bit machine simiat to PDP11 /20 Price
includes two senal interfaces. expander box and a compiete spare set of processor cards
Also included are software loaders and an assembter and details of an audw cassette
interface (avadable from the manufacturer) £575 00

TELETYPES. Most modeis available e g

NEW DATA DYNAMICS: ASR 390 £675 00

ASR 33 £375 00 KSR 35, £200 00

PDP 8L 12K x 12 but memory with TTY INTERFACE Software includes 2 versions of
BASIC & FOCAL

GENERAL AUTOMATION SPC 12 MINICOMPUTER with 4K memory On two
cards £225 00

VIATRON Model 2111 COMPUTER TERMINAL. System includes VDU with ful
edit facilities keyboard, 7-track type unit. & Philips-type cassette station. all operating
under microprocessor control  Price inciudes a iarge number of spare cards & a serial
interface, £395 00

TALLY Model 420 60 ¢ p s Paper lape Punch BRAND NEW £125 00

DATEK Mode! 40 40 ¢ p s Paper lape Reader BRAND NEW. £28.00

1CL Model 2640 tiigh speed tape Reader £78 00

DRI Model 31 12 megabit disc unit These units post 1974 & in immaculate condition
£595 00

LYNWOOD High Speed Tape READER with TTt outputs. Has seen developmental
usage only £125 00

DURA Model 10 automatc paper tape GOLFBALL Tyewnter £225 00
FLEXOWRITER Modet SPD pape: tape typewnters from £120 00

1BM Model 735 1/ 0 Typewriters from £100 00

MEMORIES, 16 hit x 4K complete with all electronics & schematics, £75 00

EKCO 6 digit counter-imers, £48 00

SAGEM ELECTRONIC TELEPRINTERS with senat interface Suitable tor low-cost
micro processor output. £35 00 (These devices dated 1969)

PLEASE NOTE
* Prices exclusive of VAT & carmiage
» Callers very weicome — but by appointment please

WW 085 FOR FURTHER DETAILS
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T B i - FAI R c H I LD Available from any of our distributors
e fitias o el

g*@'ﬁ ¢ % 5 __ : i * Barlec East Grinstead (0342) 24383

i T i Celdis Reading (0734) 585171
Ry S = - - - Comway Bracknell (0344) 24765
. @gg n ‘ ‘ ' Eurocom  High Wycombe (0494) 36146
Dol e ITT-ESD Harlow (0279) 26777
W o Mﬁgﬁgﬁ@ AT YOUR FINGERTIPS Macro Burnham (06286) 63011
i i Included in this new Databook Most Manchester (061) 831 7672
ol i * Power Transistor Selection Guides
__.L__,L'..J_—-—L *— |ndustry Cross Reference List OTHER DATABOOKS AVAILABLE INCLUDE
_.,__.;....a———' =4 % Full Technical Specifications LINEAR. MOS/CCD, BIPOLAR MEMORY
___J,_.._--- % Chapters on Reliability, Packaging MACROLOGIC, LOW POWER SCHOTTKY
s and Heatsinking, Safe Operating Area TTL, F8 MICROPROCESSOR, DISCRETE

aﬁ i ﬁﬁﬁ“m Price £2.00 each incl. P & P ASK YOUR DISTRIBUTOR FOR DETAILS

4

‘Whenyou're already unique inyour fiel
-why botherto be better?

BECAUSE it's the only way to keep pace with FPEEENEEEEEEEEENEEEEENEN
Europe’s fast-expanding electronics industry. B Order your own copy by using this form
That’s W.hy there are some major changes in il To  Electronics Weekly. Room 218, Dorset Heuse,
Electronics Weekly. Apart from more pages and a B Siamiford Street. London SE1 9L U
new look throughout, you'll find : I wish to take out aone-year subscription to Electronics
MORE NEWS in each department. B Weekly. Remittance enclosed for £6.00 (U.S.A./Canada
MORE COVERAGE especially of innovations. B $15.60). Cheques made payable to .

MORE COMMENT on developments behind the news. | IPC Business Press Ltd.
MORE TECHNICAL SURVEYS. — o

(Please print)

Address

. e e
":;".3_'-,\/—‘—‘*-&-

-m_——_
LL PRICES INCLUDE V A T uzcmourncs

Registered in England No. 677128
. Regd. Office, Dorset House, Stamford Street, London SE1 9LU

OTY PAK TY PAK OTY PAK
CARRIAGE & PACKING adg 25p U K+ | o 16v LI Y 2N2368 54 | a0se ! 1A [ 7408 64
ADD EXTRA FOR i 2k m 0 204 As - AK 2N2646 48 | 4066 Za | 1410 6 A
CASH WITH ORDFR ONLV - 22 2a A A 204 b 1 2N2904 54 | 406y 24| 1412 4 A
QUANTITY DISCOUNT | 33 22a 2k a2 283053 54 | 4081 54 [ 1413 34
THREE ?of)oil!'sim(“ o = a1 @ 92 GODSTONE ROAD N3054 24 | 4093 28 | 1418 3¢
* A PAK * 68 2A 24 18 1%
«C PAK £2 00 W 2A 24 c16A oA WHYTELEAFE SURREY CR3 OEB %:gm § ! :gg; ? f ;ggg 2 :
Example - 12A = 12 devices for £1 00 z 214 204 144 BA -] 2Zw3102 10 A 7437 3a
4C = 4 devices lor £2.00 B WA W s 8@ | Ty Pak UTYipkc OTY Pan | 2y3704 124 | uneas 1422 ic
[“DISCOUNTS  owertsromar | ¥ (173 £ N S 1) BAXIE 204 | BDI32 48 | rieaze 28
DISCOUNTS over £5 less & % 2N3705 1341 300 18 [ 7447 28
. 68 184 174 8A 54 BC1O7 12 4 8FX85 4 A | rirara ic
over £101ess 10 7. Over 125 )1ess 1L 2N3707 12 4 301A-8 3A 7450 6 A
100 174 I6A A 4 8C108 1241 BEXB7 4 A Tipdls 3L | 2nanio 134 | 380-14 1a | ran2 )
BEAD TANTALUM 150 14 12K 54 3 BC10S 1A | BfXBS8 4 A | Tipa2s 28 | 7\38i0 34| 53508 3a | 1473 54
.1.22 .33 .47 .68 lul 35¥ ali values 104 220 V1A 94 (13 3 BC147 14 BFYS50 b A 11P428 28 IN3904 ' 709 14 2 A 1474 I
2.23.34.7ul 35v 3ll valuss 94 330 9% 8A a BC148 11 A | BFYSI 6 A | 11P30ss 3¢ | 23308 84l 710014 3a | 1413 24
5.8 10w 25¢ both valwas 84 470 84 I “ BC149 114 1 BFYS2 64 zra07 104 | 7xa058 sal 711 34 | 1478 2 A
220t 16w 84 680 i 6A 3 BC157 104 | 8SK10 54 71x304 5 a1 ana062 84| 72314 24 | 7286 48
3301 10v 7 1000 6A 54 38 BC158 10 A4 | BSX2) 54| INGI 16 & 1518 s | 1490 24
HE R A TR L R TR Y HEEY I S
1 3v bolk values 1A 1 144002 18 A
G100 vbolkvale E—— 0 | GO 26 acisaL 104 | MPsusI 34| in3003 16 4 | 4000 5 A | 1411899 S i
CARBON FILM RESISTORS 16v 80183 104 | 0as7 10 & | 1na004 13 4 {-a00i sa ] M1 20 || ey H
' walt 10— 1M EI2 stries Tul-150u 2 oM aach vales £1 BC183L 10A | 0479 104 | 1N400S 1A | 002 54 | 3045 a0 || Latieh it
10 each any 8 values APac | 100u14700u1 1 oft sach valus £1.50 BC184 10 A | 090 12 4 | 1N4008 oA | a0y) 54 | 3900 a0 || Bad oL
100 of any one valug A Pak BC1841L 10 8 Byl 12 A | IN4DOT g A {4013 2 A | 7805 18
e em——e e gprrrsa— | 25¥ 80212 o | ocze 1o | ingias 20 4 | 4016 24| 7812 18 [ 14150 !B
1.C. SOCKETYS RED LEDS 1xl-100uf 2 oll each value £§ 035 14 | 1N5402 6 A | 4020 14| 1815 18 | 74153 28
Bpn 9A 125" 10 A 1504-2200u1 2 off e3¢h value £1.50 :‘ég:gl g : e T 154 | 4024 28| 1905 e | 1495 I8
WES DL A ey BL213L 94 | TiPzus 24 | 2ness 74 | a0zs sa | 1812 i ze
pIOLD Ul Tut-4701 2 aff each vaiue £1 B8C214 34 | Tip2es 2a | 2708 sa | 401 ga || &b 00 || B h
ADOmW ZENERS SCR'S 68ut-1000ut 1 oft each value £1.50 BLZ14L 9 A | TiP30a 24 | 2H130 3 :8%% f ; 1400 6a | 74189 il
2703 | Tamp 10042 & . 8CY70 64 | T1P308 3. [ Znsor A T e BT Y I8
anymix 12 A tbemp 100V | & BCYTI1 6 A [N I w2219 54 4012 28 7302 5 A 74190 " 8
e tul-22ul 2 oft each value £1 BCY72 84 T1P316 L] awazz? S A 14193 VB
150 amp 100V stwd rectisar ) A siu0 anods 47u-220ul | oit each valus £1 80131 48 | iipsza s ] ZN22224 5 3 | 4049 2) ] 1403 LI
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RADFORD HD250

High Definition Stereo Amplifier

RN

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.

d

Rated power output: 50 watts av. per ch, | into any imp
from 4 to 8 ohms, both channels driven.

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

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

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

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

Line —85 dBV measured flat {ref 100v}
—88d BV A" weightad (ref 100v)

Hear the HD250 at

SWIFT OF WILMSLOW

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

Now available ZD 100 power amplifier and ZD22 pre-amplifier

WW — 025 FOR FURTHER DETAILS
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Our kit contains all the printed circuit boards and components necessary to build the
compiete decoder. The power supply and video switching circuitry are normally installed
within the television cabinet and the main decoding control and memory circuitry in a
_separate cabinet positioned on top of the television

PRICES (INCLUDING VAT) ARE AS FOLLOWS:

Standard version  New version . Post &
using 2513 with Texas X887 Packing
Set of 5 PCBs £20.70 £20.65 30p
Component Kit {inci PCBs) £122.35 £133.70  £1.50
Add-on Unit for lower case PCB £2.70 —t =3
Component Kit {incl. PCB) £14.15 — —_
Cabinet £14.85 £14.85 £1.00"
PLATED-THROUGH hole PCBs are available for TEXAS version only at additional cost of
£27.00

A reprint of the series of articles available @ £1.50 + large 14p SAE (incl. free in complete
kit}
COMPONENTS ALSO AVAILABLE SEPARATELY — SAE for price list.
READY BUILT & TESTED DECODERS

also available at £241 87 + £5 Carr.

“7400 SERIES ICs

7400 19p | 7421 28p | 7486 35p | 74164 £1.38
7402 19p | 7427 34p | 7490 58p | 74165 £1 70
7403 19p | 7428 47p | 7492 60p | 74174 £1 19
7404 24p | 7430 21p | 7493 65p | 74175 £1 30
7406 44p | 7432 38p | 74107 52p | 78177 £1 40
7408 26p | 7442 84p 74121 43p | 74180 £1 30
7410 22p | 7474 36p | 74123 £1.05 | 74221 £1 565
7411 22p | 7475 56p | 74150 £2 49 | 74H04 44p
7412 27p | 7483 100 | 74153 90p | 74H10 39p
7420 19p | 7485 £1.33 74157 90p

Quantity discount on 7400 series only 25-99 tess 10%. 100 or more less 20%
All above prices include VAT Min. P&P charge — 20p
Export orders welcome — Write for list

CATRONICS LTD. (DEPT. 626)

atronics EE

20 WALLINGTON SQUARE
WW — 626 FOR FURTHER DETAILS

WALLINGTON, SURREY
TEL. 01-669 6700

Better instruments.
Better service.

We have established a nationwide network of approved
service organisations to deal with therepair and
maintenance of our instruments. Every repair is backed
by a full 12 month-guarantee. Here's where to find them.

ENGLAND London Instrument Repair Centre, Acton Lane, Chiswick
London W4 SHJ Trade Reception: Cunnington Street. Tel: 01-995 9212
London Instrument Repair Centre, Archcliffe Road, Dover, Kent

Tel: Dover (0304) 202620

Farnell International instruments Ltd. Sandbeck Way, Wetherby,

West Yorkshire 1522 4DH. Tel: Wetherby (0937) 3541

TER instrumemnts Ltd ,Peel Lane, Astley, Manchester M29 7JH

Tel Atherton (05234) 2275 or 5611

Midlands Instrument Repair Centre, Thorn Automation Ltd

Armitage Road. Rugeley, Staffs. Tel Rugeley (08894) 5151

SCOTLAND Falcon Electronics, 92 High Street, Johnstone, Scotland
Tel. Johnstone (0505) 23377

WALES Electro Services, 25 Chepstow Road, Newport, Gwent NPT 8BX
Tel Newport (0633) 211243

Tne manufacturers joint service organisation.
WW — 849 FOR FURTHER DETAILS
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i
A full frequency range graphic equaliser YOU can afford ! !

For JUST £38.85 plus VAT Condensed Technical Spec
You can t ne out all unwanted s SRR SO and 69 (R
noises at seven different fre- 55 o R_M'_S_w B S O el

quencies! Signal to noise ratio: input ter-

Bring all your recordings, P.A,
discos, lead guitar, bass guitar,
organ, anything amplified to life
at the touch of a slider ! !

No more annoying amplifier
noises — just clear, true sound !
Frequencies from 60 Hz to 10 kHz!
Cut or boost each frequency by
maximum of 15 dB !

Hiand lo gain inputs.

Powered by just two PP3 batter-
1es which last for ages. Or mains
powered unit avalable. £49 g5
plus VAT

Try it and you'll buy it — it will
change your concept of sound.
Trade enquiries welcomed.

minated with 47K resistor. Al filcers
at max. better chan —70 dB.
Frequency response: All filters at
central better than - 2 dB.

Filecer slope: Better than +13 dB
per octave.

Filter ranges: Max. 4 |5 dB at 60,
180, 480 Hz, I, 24, S and 10 kHz.

E.S. Electronics,
Fant Road, Maidstone, Kent.
Please send me (]I, (]2, (33, (04, (5
of your Graphic Equalisers. ! enclose
cheque or postal order for £ ...
having added £1.50 for p. & p. on each
item ordered and V.A.T. | understand
that two batteries are included.

WW—£38 FOR FURTHER DETAILS
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A range of communications
amplifiers having power
ratings from 15 to 200 watts,
plug-in input facilities ensure
individual requirements can
be provided.

Manufacturers of Station Road, Wenden
sound systems Saffron Walden
and electronics Essex CB114LG

Saffron Walden
(0799) 40888

...the NMatural Cholcel
2¢ £265.00°

(UK Price Ex VAT)

(R} _

a NATURAL s The NATURAL e GUARANTEED
HANDLING CHOICE for YOU PERFORMANCE

e DC-25MHz over
FULL Display
Area

e 3.Measuring
Accuracy

forfurtherdetails or a
demonstration please ¥
write or phone '

& Signal Delay for
Leading edge
investigation

Scopex Instruments Ltd, Pixmore industriat Estate
Pixmore Ave. Letchworth.Herts SG6 1JJ
phone Letchworth (04626)7277 @ Rega Trade Mark of Scopex Instruments Ltd

WW — 075 FOR FURTHER DETAILS

wWWw.americanradiohistorv.com


www.americanradiohistory.com

"We thinkyour British speckers
are jushwonderuf

The Americans think that, along with whatever you choose you get the . o . ,
our policemen, our British loudspeaker ultimate in speaker experience with @%ﬁdiﬁzcﬂ? Iéﬁ%ﬁfﬁ'%g}npw TS G
technology is just wonderful. Probably Celestion. Telep'h(gle' Ipswich (0473) 73131
the best in the world. < Ask any hi-fienthusiast and he’ll Cables: Voicecoil Ipswich. Telex: 98365,
And whomore than Celestion has confirm our claim. But first have a look
contributed towards this international for yourself at the sound we’reselling.

Our famous Ditton and UL seriesgive  stockist.
you everything you want for the price

you afre pre;})larfgzd to pay to get the best l
t - t . .
o Fs)rogltl}rle lsniesl%’lscggpact bookshelf C e l e Stl 0 n |

recognition? Send for our literature or visit your local l Name

Address R
R 0708 06

loudspeaker up to the big Ditton 66,

Celestion loudspeakers bring home the world | of sound

www americanradiohistorv com 1
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Guyana Portugal Falkland

Greece India

Jordan

Yugoslavia United States of America

Zambia Gibraltar

POWERTRAN <.
ELECTRONICS

HI-FI NEWS 75W/CHANNEL AMPLIFIER

A;'f;,%,b%/ o

s oty

“ l 3
Ly 20 m‘?

By J. L. Linsley Hood ~ -

Price

Patk
1. Fbregisss printed-circuil beard tor power amp £1.15°
Sat of resisters. capacitors, pro-sats fer power amp

2

3: Sat of samiconducters fer powsr amp
4. Pair of 2 drilled. finnod heat sinks . . .
5.

6.

. Fbreglass pristod-circait beard for pre-amp  £1.90
Sat of low neise resisters. capaciters. pre-sefs”fer.
£4.10

8. Set of potentiometers (including mains switch) £3.50
9. Set of 4 pushbution switches. rotary mede’

switc|
10. Toreidal tramsiermer fu_Iﬂz:I“
BEruEn iy 0 117.234 V: secol
BaN mﬁ Vianedsnde ... ..

Designed in response to demand for a tuner to complement the world-wide
acclaimed Linsley Hood 75W Amphter, this kit provides the perfect match.
The Wireless World (Skingley and Thompson — Apnl. May 1974) published
onginal circuit has been developed further for inclusion into this outstanding
slimline umit and features a pre-aligned front end module, excellent a.m.
rejection and temperature compensated varicap tuning, which may be
controlled either continuously or by push button pre-selection. Frequencies are
indicated by a frequency meter and sliding LED indicators, attached to each
channel selector pre-set. The PLL stereo decoder incorporates active filters for
“birdy”" suppression and power is supplied via a toroidal transformer and
integrated regulator. For long term stability metal oxide resistors are used

throughout
Tack Price
1. Fbregiasss prinied beard for freat end ¥ sirp,
domaduistor, AFC aad mwte clreaits ... ... £2.18

2 . capl 3
mousting on pack 1 ... £4.80
3. Sof of tramsisiors, dledes. LED. istograied circaits tor
£5.25

4

for ¢ 60
7. Sol of tramsistors LED. integrated circuit for decoder
£2.90

8. Sot of compenonts
. module incleding fidroglass printed circuit board,
oush-button switches, knobs. LEDs, preset adjusters.
BIC. ... e £9.40
" 9. Function switch. 10 turn funing potentiometer. knobs °
£5.80

for channel selector switch

0. Frequency meter. meter drive components. fibreglass
printed circuit board .. ... .. ... ... £10.35

Published in Wireless World (May, June, August 1976) by Mr. Linsley-Hood,
this design, although straightforward and relatively low cost nevertheless
provides a very high standard of performance. To permit circuit optimization
separate record and repiay amplifiers are used, the latter using a discrete
component front-end designed such that the noise level 1s below that of the
tape background. Push button switches are used to provide a choice of”

"Pack

Chile Spain

12. Set of resisters, capaciters, setem
semi-conductors for power supply .. ... .. £5.40
13. Set of miscetisnoens parts including DIN skis. mains
lnput 3kt fuse holder, inter-conmacting cable. control
knobs . . £6.20
14. Set of metalwork parts Inclading silk screen printed
fascia panel and all brackeis. fixng paris. eic

£8.20
15. Handbook (free with complete kit) . ... ... £0.30

16. Teak cabinet 183" x 127" x 3.1 ... ... £10.70

2 sach of packs 1-7 inclusive are required for complete
slerso sysiem. Tetal cast of individeally purchased
packs £90.80

Price
T1. Yoroial transiormer” with "electrostatic screen.
Primary: 0-117V 234V ...............

£4.90
12, Set of capacitors, ractifiers, voltage regulator for’

power supply 5

13. Set of miscellaneous parts. including sockets. fuse
holder. fuses. inter-connecting wire. etc.. . . £2.05
14. Set of metal work parts including silk screen primed
facia panei. acrylic silk screen prinied tuning
indicator panel insert. internal screen, fixing parts.

30

BIC. .. £8.
15. Construction notes (free with complete kit) .. £0.25
16. Teak cabinet 10.3” x 12.7" x 3.1" .. ... £10.70

One each of packs 1-16 inclusive are required for complste
stereo FM tuner. Total cost of individually purchased
packs .................... £81.15

United Arab Emirates

Singapore New Guinea

tone controf

Wireless World, June 1977

Israel

' AMHIENTACUUSHCS

In Hi-Fi News there was published by Mr Linsley-Hood a series of four.
artcles {(November, 1972-February, 1973) and a subsequent follow-up
article (Aprit. 1974) on a design for an amphfier of exceptional
performance which has as its principal feature an ability to supply from a
direct coupled fully protected output stage, power in excess of 75 watts
whilst maintaining distortion at less than O 01% even at very low power
levels The power amplifier is complemented by a pre-amphifier based on a
discrete component operational amplifier referred to as the Limac which 1s
ernployed in the two most cnitical points of the system, namely the
equalization stage and
conventional designs run out of gan at the extremes of the frequency
spectrum  Unusual features of the design are the vanable transition
frequencies of the tone controls and the variable slope of the scratch fitter.
There 1s a choice of four inputs, two equalized and two linear, each having
independently adjustable signal level The attractive shmline unit pictured

stage, posiions where most

has been made practical by highly compact PCBs and a speciatly designed;

Toroidal transformer

FREE TEAK CASE WITH FULL KITS

oy £ 79 .80

WIRELESS WORLD FM TUNER

FREE TEAK CA

SE WITH FULL KITS,

ey £ 70.20

LINSLEY-HOOD CASSETTE DECK

§ Sty

equalization time constants, a choice of bias levels and also an option of using
an additional pre-amplifier for microphone use. The mechanism used is the
Goldring-Lenco CRV. a unit distinguished in its robustness and ease of

operation.

Speed control and automatic cassette ejection are both

implemented by electronic circuitry. This unit which is powered by a toroidal

ho) transformer and uses metal oxide resistors throughout offers an exceltent
c match for the Wireless World Tuner and the Linsley-Hood 75 Watt Amplifier
3 PRICE STABILITY 7
—  Order with contidence! Irrespective of any priee changes we will honour all’
prices in this advertisement for two months from issue date provided that this
€ adverusement is quoted with your order. E&QE VAT rate changes excluded’
9 All components are brand new first grade full specification devices. All resistors
o) (except where stated) are low noise carbon film types. All printed circurt boards
€ are fibre-glass, drilled, rolier tinned and supplied with circuit diagrams and
8 construction layouts.
172} Value Added Tax not included in
<L prices.
EXPORT ORDERS No VAT charged Postage charged at actual cost plus 50p
documentation and handhng Please make payment by Irrevocable Letter of Credit
£500 mimmum  Bank Draft Postal Order. International Money Osder in Sterting
; SECURICOR DEUIVERY For this optional service (U K. Mainland only) add
©_ £2.50 (VAT INC ) per kit _
= U.K. ORDERS Subject to 122 % % surcharge for VAT, Carriage free.
?L . MAIL ORDER ONLY. (%or at current rate if changed)
®

Pack

Price
. Stereo PCB (accommodates 2 rep. amps. 2 rec.
amps. 2 meter amps. bias/erase osc. relsy)£3.35

Dual VU meter with iliuminating famp ... £8.70
Toroidal transformer with E.S. screen prim.
0-T117V. 234V, Sec. ISV ......... ... £4.90

SPECIAL PRICE FOR
COMPLETE KITS

2. Stereo set of capitors. M.0. resisiors.
potentiometers for abeve. ........... £9.80
3. Stereo sel of semiconduciors for above . £8.50
4. Miniature relay with socket ..... .. .. £2.9
5. PCB, all components for salenoid, speed control
circuits ... .. 80030008580000300 £3.80
6. Goldring Lenco mechanism as spacified, £21.95
1. Function switch, kabs .. ..., . .., £1.90
8.
9.

Paxck Price
10. Sel of capacitors. rectiners. 1. voltage regulator

for power supply (Powertran design) ... £2.80
11. Sat of miscelianeous parts. including sockets. fuse

helder. fuses. interconneciing wire. etc. . £3.40
12. Sat of metalwork including silk screemed facia
panel. internal screen. fixing parts. etc. . £7.10

13, Construction motes .. ..... §80aa00aa £0.25
14. Teak cabinet 18.3” x 12.7" x 3.1” . .. £10.70
One each of packs 1-14 inclusive are

q or p stereo
deck. Total cost of individually pur-
chased packs ........ 00060500 £90.05

£85.90

Further details ot above given in our FREE CATALOGUE

EXPORT CUSTOMERS. Please send frve INTERNA-
TIONAL REPLY COUPONS OR £0 50 for catalogue to
be sent by airmail

POWERTRAN ELECTRONICS

DEPT. Ww4

PORTWAY INDUSTRIAL ESTATE

_ ANDOVER, HANTS SP10 3NN
“Indonesia Brazil ‘Switzerland Canada Saudi Arabia New Zealand Norway -Iceland Sweden
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Guernsey Cyprus Belgium Uganda Brunei Trinidad South West Africa.

AUDIO KIT SUPPLIER

Italy Java. g,
Q

S TO THE WORLD

T20+20 and our new T30 + 30
20W, 30W AMPLIFIERS

Designed by Texas engineers and described in Practical Wireless the Texan was an immediate success
Now_ developed further in our laboratories to include a Toroidal transformer_and additiona!
. improvements. the'slimline T20 720 delivers 20W per channeTof true Hi-Fiat exceptionally low ¢ost
The design is based on a single F/Glass PCB and features all the normal facilites found on quahty
amphfiers. including scratch and rumble filters, adaptable input selector and head phones socket In a
follow up article n Practical Wireless further modifications were suggested and these have been
incorporated into the T30 + 30 These include RF inferference filters and a tape monitor facility
Power output of this new model 1s 30W per chanre!

SPECIAL PRICES

Pack T20 T30 Pack T20 T30,

1. Sel of low meise resistors ....... 160 1.70 8 Toroidal transformer — 240V prim. s60 720 .
2. Set of small capachters ......... 260 340 .. 560 7.

"%, Set of power supply capacitars 220 250 350 3.0 FOR COMPLETE KITS!
4. Set of miscollancous parts ....... 350 3.50 10. Set of metalwork, |uunn pln: ......... 520 6.20 )

S Sef of slido. mains. P.B. swiiches .. 1.50 1.50 1. Sel of cables. mains foad ............ 040 0.40 T20+20

6. Sol of pots. selectsr switch ...... 280 2.80 12 Handbook (iree with camplets ki), ... ... 0.25 0.25 3 4 2 0

7. Set of somiconductors. ICs. skts. ... 725 7.25 13 Teak cabinet 15.4" X 6.7 x 2.8" .. ... 450 450 KIT PRICE only -

2 MATCHING TUNERS!
WW SFMT I’

Following the success of our Wireless World FM Tuner kit we are now
‘pleased to introduce our new cost reduced model, designed to
complement the T20 and T30 amplifiers The frequency meter of the
more advanced model has been omitted and the mechanics simphfied,
however the circuitry 1s 1dentical and this new kit offers most exceptional
value for money. Facihties included are switchable afc. adjustable,
_switchable muting. channel selection by shider or readily adjustable pre-set
push-button controls and LED tuning indication Individual pack prices in
our free list.

POWERTRAN SFMT

This easy to construct tuner using our own Circuit design includes a
pre-aligned front end module, PLL stereo decoder, adjustable. switchable
muting. switchable afc and push-button channel selection. As with all our,
full kits, all components down to the last nut and bolt are supphed
together with full constructional details

s
\

o It?’ Ll
5 v.om-#. F

sam1 — 30 KIT PRICE £40.

World Full kits 3re nof available foi these projecis but
component packs and PCBs are stocked for the highly regarded Bailey and 20W class AB
Linstey Hood designs. together with an etficient regulaled power supply of our own
design Suntable for driving these amplifiers 1s the Bailey Burrows pre-amphbier and our
orcuit board, for the stereo version of it features 6 inputs. scratch and rumble titers and
wde range tone controls which may be either rotary or shder operating For those
intending 1o get the best out of their speakers. we also offer an active filter system
descnibed by D C Read. which sphits the output of each channel from the pre-amphifier
into three channels each of which 1s fed to the appropniate speaker by its own power
amplifier. The Read/Texas 20W, or any of our other kits are suitable for these For tape
systems a set of three PCBs have been prepared for the integrated cwcunt based. high
perlormance stereo Stuart design Detdils of component packs dre ir our hee catalogue

'30W Bailey Amplifier

BAIL Pk 1 F/Glass PCB - £1.00
BAIL Pk 2 G i F set £2.35
BAIL Pk 3 Semiconductor set £4.70
20W Linsiey Hood Class AB

_LHAB Pk, 1 F/Glass PCB £€1.05
_LHAB Pk 2 Resistor, Capacnlor "Potentiometer sel’ £3.20
“LHAB Pk 3 Semiconductor set £3.35
Regulator Power Supply

60VS Pk 1 F/Glass PCB £0.85
60VS Pk 2 Resistor. Capacitor set £2.20
60VS Pk 3 Semiconductor set . . £3.30
B0VS Pk. BA Toroidal transformer (for use with Bailey)} £8.830
B0VS Pk BB Toroidal transformer (for use with 20W LH) £7.25
Bailey Burrows Stereo Pre-Amp

BBPA Pk 1 F/Glass PCB .stereo, £2.80
BBPA Pk 2 Resistor capacitor semiconductor set istereo. £6.70
BBPA Pk 3R Rotary Potentiometer set (Stereo. £2.85
BBPA Pk 3S Snder Potentiometer set with knabs Stereo £3.10
=ctive Filter

FILT Pk 1 F/Glass PCB £1.40
FILT Pk 2 Resistor, Capacitor set (metal oxide 2%. polystyrene 22 %) £4.20
FILT Pk 3 Semiconductor set £2.25
2 off Pks 1. 2 3 rqd for stereo scuve fiter sysmm

‘Read/Texas 20W Amp :
READ Pk 1 F/Glass PCB £1.00
READ Pk. 2 Resistor, Capacitor set €1.20
READ Pk 3 Semiconductor set £2.30
6 off pks 1, 2. 3 required for stereo active filter system

Sluan Tape Recorder

TRRP P| 3 Replay Amp b Glass PUB stereo £1.30
TRRC Pk t Recard Amyu b Glass PCB Stereo £1.70
TROS Pk 1 Bias/Erase Stabihzer F Glass PCB isterea. £1.20

Further details of above and additional packs given in our FREE LIST

EXPORT NO PROBLEM

Tunisia Germany Nauru Hong Kong

T30+30
KIT PRICE only

£39.50

KIT PRICE

£47.70

lll.l
l'l!l

KIT PRICE

£35.90

With 100s of uitles now available no longer is there any problem
‘over suitable software. No problems with hardware either. Our
new umit the SQM 1-30 simply plugs into the tape monitor socket
of your existing amphifier and drives two additional speakers at
30W per channel A full comptement of controls including
tvolume, bass, treble and balance are provided as are
comprehensive switching faciities enabling the unit to be used
for either front or rear channels. by-passing the decoder for
stereo-only use and exchanging left and right channels. The SQ
matrix decoder 1s based upon a single integrated circuit and was
‘designed by CBS whilst the power and tone control sectrons are
"identical to those used in our T30 + 30 amplifier which the
SQM1-30 matches perfectly Kit price includes CBS licence fee

10 pc
1/

B 1na Urade aark af €85 iec

Special offer to T20 + 20 and Texan
owners!

Owners of T20 + 20 and Texan amplifiers.
which have no tape monitor_ outlet,
purchasing an SQM 1-30 will be supphied
on request, a free conversion kit to fit a tape
monitoring facility to the existing amplifier.
This makes simple the connection to the.
highly

decoder

75

Sam 1-30 q P
/rear channel amplifier.

SQ QUADRAPHONIC DECODERS

Feed 2 channels (200-1000mV as obtainable from most pre-amp rs or amphfier
‘tape monitor_outlets) into any one of our 3 decoders and take 4 channels out with no overalt signal level
reduction On the logic enhanced decoders Volume. Front-Back. LF-RF balance. LB-RB balance and Dimension
contrals can all be impiemented by simple single gang potentiometers

These state-of-the-art circuits used under licence trom CBS are offered in kits of superior quality with close tolerance
capacitors, metal oxide resistors and fibre-glass PCBs designed for edge connector insertion. All kit prices include
CBS hcence fee

M1 Basic matrix decoder wnh fixed 10-40 blend All components. PCB . £5.90
L1 Full logic controtled decoder with * wave matching’” and ‘front back logic * for enhanced channel separanon All
components PCB _ . £17.20_
L2A. More advanced full logic decoder with “'variable blend " for increased front back separation. All components,
........................................................... £22.60

L3A Decoder similar to L2A but with discreet component front end with high precision 6-pole phase shift networks for

increased frequency response. All components (carbon film resistors), PCB ... ... . ... ... .. .. .. 25.90
Also available with M.O. resistors, cermetpre-set —add . ... ... ... ... ... .. ... ... £4.20
SEMICONDUCTORS as used in our range of quality audio equipment
IN699. €0.20  BC108 £0.10  BF257 | £0.40  MP5AOb €0.25  TIp29C 0,56
2N1613 €0.20  BC109 €0.10  BF259 €047  £.PSA12 £0.35 TIP3DC £0.60
AN3055 €0.45 BC109C £0.12  BFR39 £0.30  mpsSAls £0.30 TIP41A £0.70
2N3442 €1.20  BC125 €0.15  BFR7S £030  mpcass £0.25 TIP42A £0.80
2N3711 £0.09 BC126 €0.15  BFY5! £0.20  MPSA65 £0.35 TIP418B £0.75
2N3904 €0.17  BCI§2 £0.10  BFY52 £0.20  mpsa66 £0.40. TIPA2B £0.90
2N3906 £0.20  BC212 £0.12  CA3046 £0.70  MPSUO5S €0.50 1N914 £0.07
2N5087 £0.25 BC182L £0.10 LP1186 £6.50 SBA750A £1.90 1N916 £0.07
2N5457 £0.45 BC184L €0.11 MC1310 £2.20 SL301 £1.30 15820 £0.10
2N5459 £0.45  BC212L £0.12  MC1I35) €1.05 53045 £1.20
2N6461 £0.50  BC214L £0.14  MC1741CG €0.65  SN72741P €0.40 FILTERS
2N5830 €0.35  BCy72 £0.13  MFCa010 £0.95 SN72748P £0.40 M4 £1.00
40361 €0.40  BD529 €0.65 MJa81 €1.20 1209 €0.20° o6 ma £1.50
40362 €0.45  BD530 £0.55 MJ49) £1.45  1ip29a £0.40
BC107 €0.10  BDY56 €1.60  MJES21 €0.60  TIP30A £0.45 3
Our Export Department will be pleased to advise on postal costs to any country in o
the world. Some of the countries to which we sent kits in 1376 are shown &}
surrounding this advertisement. . $

) . i S
Australia Eire Gambia Denmark France Muscat & Oman

www americanradiohistorv com
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6L7(M) 0.60 12AU7 034
6L12  039]12ave 060
6L18 060 | 12AX7 034
6L19 200 |12AY7 100
6LDI2 040 12BA6  0.50
1.D20 080 ( 12BE6 0.5
6N7GT 070 [ 12BH7 055
6PLI2 040 12BY7 085
6P15  034|12E1 350
6Q7G 050 | 1215GT 0.40
6Q7GT 050 [ 12J7GT 0.70
6Q7M  0.65]| 12K5 150
6R7G  0.70 | 12K7GT 0.50
6R7(M) 1.00]|12K8 0.75
6SA7 .55 12Q7GT 0.50
6SC7GT 0.75 | 125A7GT 75
6SG7 050 |125CT 050
6SHT  055(125G7 055
65J7 060 )125H7 050
6SKIGT 055 | 12507 060
7

1Us 085
2D21 055
2GK5  0.75
2X2 070
3A4 0.55
3B7 055
D6 040
3Q4 080,
3Q5GT  0.70
354 045
3v4 0.80
4CB6 075
4GK5  0.73

G8 075
5R4GY 1.0
5T4 1.00
5U4G 060
5V4G  0.60
5Y3GT 055
523 1.00
574G 048 .
5Z4GT 055 .
6/30L2 0.79 .
6ASG 140 y
6ACT 055 |6F23  065]10C2 070
6AG5 035 |6F24 080 | 1014 045
6AG7 060 |6F25  L00(jop; 085
6AHE6 070 |6F26 036 | 19DE7 0.80
6AI5 070 |6F28 074105 g7
6AI8 040 [6F32 070 |jorg  gg5
6AKS 045 [6G6G 060 |10F1s  gg5
6AKE 070 | 6GHBA 0.80 (10115 045
6AK8 040 [6GKS 075|101 D11 075
6ALS 020 [6GU7 090,50 pi2 0.45
6AM6 050 | 6H6GT 030 ,5p1 12 045
6AM8BA 070 [6J5GT 061 |10p13° o8
6ANS 070 |68 035 (1op14 250
6AQ5 068 |6J7G 035 |iopi8  0.54
BA 039 [6J7TM  0685]1246  0.65
6AR5 080 | 6JUSA 0.90))2AC6 080
6AS7 100 | 6K7G  035|12aD6 0.80
6AT6 050 | 6K8G 050 [124E6 0.80
6AU6 040 | 6KBGT 0.55|12ATs 045
€AVE 050 | 6l) 250 [12AT7 034
6AWBA 0.84 | 6L6GC_0.85 | 12aU6 9.s0.|

30PL13
30PL14

5
35D5 0.90
35L6GT 0.80
35wW4 055
3523 0.80
35Z4GT 0.70
35Z5GT 0.80
S0B5 0.95
50C5 070

77 0.45
85A2 0.75
85A3 0.75

AC2I Lo
AC2PENDD

1.00
AC6/PEN 0.60
AC/P4 150
AC/PEN(7)

1

20
AC/TH1 1.00
AL60 1.20

BENTLEY ACOUSTIC | i
CORPORATION LTD. R

7A GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX. Tel. 6743  |EVMM® 2%
ALL PRICES SHOWN INCLUDE V.A.T. AT 12%: % EVEL 045

De3 030 ECC35 200 [EZ3 04
DAC32 080 ECC40 0.90 252

DFSL 00| Eccss 125 | A0 1)

DF%  060| ECC88 051
63 ECCol 035 [GY501 095
GZ30 048

o
N
¥
EO=OOs
3388

DK#0  070| Fcray o8 {G2Z37 L
DK9l  0.50| ECF86  0.80 080
DK92 100 ECH21 200 |HL13C 080
DK% 070 ECH35 1.60 |HL23 070
DLES 070 EcHaz 071 |HIZDD 088
DLE2 080 ECHs! 040 HLAL 110
DLz 045| Ecuas 050 |00
DL34 080! ECH84 050 %
DL% 060 ECL30 045 |HN30O 170
By o rcn o VR L0
DMT71 1.75| ECL83 0.74 HY90 0:55
DW4/35%0 115| ECL84

DY51 200[ ECL85 o70 [KT2  0.90
DY87/6 035 ECL86 04 [KT8 300
DY802 045[EF22 100 [KT32 100
EBOCC 250 EF40 0.78 KT44 I.00
ESOCF 500MEF41 075 (K142 100
E8OF 2.20| EF73 175 KT66 3'00
ESSF  160|EFs0 029 (188 349
EsSCC 120| EF83 125 (X1 209
EQICC 070 | EFs5 036 (T8 209
E180CC 080| EF86 045 | K10 873
E180F 1.15| EF89 0.42 KTWE2 150
Els2cC 300 | EF91 050 | <TWEZ 130
EIS8CC 250 | EF92 050 | KTWS 120
E280r 500 EY93 0401 N1l 045
Ellds 060 [EES4 040 Vi )sp 045

100
DN asy
390 [~3os  0ss
N3z i2s
37 [N37e 050

120 [PC35 070

PCO7 075 [pysoo 0.40 | U31 0502749 065 AF124 036] GD6 032 | oCc70 0.4
PC900 040 |PYSOIL 0.40 | U33 175 (2759 585\ AF125 050| GD8 023 | OC7I 0.3
PCC84 039 [PZ30 o050|U35 175 AFI3% 076 GD$ 023 | OC72 043
PCC85 047 [QP21  L10|U37 2.00 [ Tramslstors | /o0 200 GDII 0238 | OC74 026
P

CC88  0.81
PCC89 049

PCC806 0.70 | S150/15 1.80 | U52 0.60 | 2N404
PCF80 0.40 8%'03/1“.35 u76 0.70 | 2N966
PCF82 045 [Qvo4/7 3.00 |U78 0.45 | 2N1756
PCF&4  0.70 | Gv06/203.50 | USI 080 | 2N2147
PCF86 057 [R1) 1.00
PCF87 077 | R16 200 (U153 0.40 | 2N2369
PCF200 120 | R17 1.00 tUISL 050 | 2N2613
Y 0.75 | U192 0.40 | 2N3053
PCF800 0.77 |R20 080 (193 040 |2N3121
PCF801 049 [R52 048 [ U251 .00 |2N3703
PCF802 0.54 |[RK34 100 | ;281  ¢.75 | 2N3709
PCF806 0.53 | SP4 150 | (j282 .70 | 2N3866

PEN46  0.80 | UCC84 090 [ VP23 065 | ACIS6
PEN453DD UCC85 0.45 | VP4l 0.90 | AC157
00

PENA4 100 [UCH21 2,00 [ VT61A 075} ACI66
PENDD/ UCH42 0.71 |VUILl 100 pAC167
4020 1.00 | UCH8! 051 |VUI120 100 [ACI68
PFL200 0.70 |UCL82 0.58 | VUI20A 1.00 | AC169

PLY ! .
5 ] UF4 o70 [W76 050 [ACI77
PLRI 048 |UF42 o080 |WBIM 120|ACY17
PL81A 053 |UFso o040 |W107 075 [ACYIE
ps2 03 BYI26 018 | OC23 044 ALL

BYZII 030| 23 o7 VAT

coizE oz |Ocer o33 EXTRA

CGoH 023 | 0C43 137 To
FSY4la 026 | OC45 0.3 PAY

AFI2I 035)GD5  032) OCes_ 131

V0310 U4 1.20 | and Diodes 1%¢ 140 g'sgl GDI2 023 | OC75 013
Y 2.00 | U47 0.71 | IN1124A 0.61 AF186 064| GDI4 058 | OC76 0.8
PCC189 0.52 [ 0s75,20 1.00 | U49 0.60 [ IN4744A0.16( S oysg o441 GDI5S 047 | OC77 032
PCC805 0.75 | 0s985/10 1.00 | U50 055 [ IN4952 0581 ASY27 050 GDIs 023 | OC78  0.18

021
0.61
0.58
0.99
0.26
0.16
045
038
2.90
0.23
0.23
11§
058
058
0.18
0.18
0.18
021
0.18
0.30 .
0478F15¢ 030 | MATI0l 0.50 | SMI1036 0.58
0.14|BF158 021 [ MATI20 045 | STI276 0.58
020 |BFI159 030 | 0A9 0.4 | SX1/6 021
0231BFi63 023 | DA47 012 | U706 030
. 023IBFI73 044 | 0A70 048 | XZ30 030
UC2 050 [VPISC 0680 [ACIM 030|prigy 035 | Ga73 018 | Y543 021
O23|BFis1 047 0a79 o1 | Y726 021
0.30
0.30
0.69
0.44
038
064
0.32
0.30
023
023
021
0.23
0.18
021
042
053
0.53
1.04
0.58
030
0.30

BYlz7 021|0C2 04| PRIGES
BYZI0O 030 | Oc2s 063 | INCLUDE

1BYZ13 030 | 0Cc3s o050 NOTHING

MATCHED TRANSISTOR SETS

LP15 (AC113, AC154, AC157. AA120), 61p per pack
.67 | 1/OCBID and 2/0C81. 50p.

.29 [ 17/0C44 and 2/0C45. 50p.

.70 | 1/OCB2D and 2/0C82, 56p. Set of 3/0C83. 76p.

60

40

60

60 .

.75 | AF117  0.23 |GD4 038 | OC46  0.18
45

71

71

40

8

PY500A 1.32 u26 0.60 (2729 0.45 | 16v. 18v. 20v. 24v. 30v, 12p each.

.29 | | watt Zenners.2.4v. 2 7v.3v. 36v.4.3v.4 7v, 5.1v. 13v, I5v.
5

All goods are unused and subject to the manufacturers’ guarantee

Terms of business. Cash or cheque with order. Despatch charges: — Orders below £151n value, add
25p for post and packing. Orders over £15 post and packing free of charge. Al orders cleared same day.
Any parcel insured against damage in transit for 5p extra per parcel. Conditions of sale available on
request. Many others 1n stock too numerous to list. Please enclose S.A E. for reply to any enquiries

Special offer of EF50 valves. soiled but new and tested. £1 each

el 2.8 8 0.0 5 0.8 8. 0.8. 8. 8 88 8888 2888 8282323 8 8 88 40222 2 20 S DT D D Y TR TR SRR Ry
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MODEL SU

available as:— True VU METERS
DC MICROAMMETERS AC & DC VOLTMETERS
AC & DC MILLIAMMETERS AC & DC AMMETERS

than to incorporate ALPS Panel Meters in your next project
whether it be Original Equipment Manufacture, Educational or
.the Replacement of an Existing Instrument.

* SUPERB QUALITY AND SCALE PRODUCTION
ATTRACTIVE MODERN STYLING
EX STOCK DELIVERY FOR STANDARD RANGES
RAPID PROTOTYPE SERVICE
PRODUCTION FOR SPECIAL REQUIREMENTS

REASONABLE DELIVERY OF PRODUCTION QUANTITIES

SERVO AUTOTESTERS:—A range
of four types of instrument
to measure auto/mobile currents and

voltages dwell angle engine speed, etc.

»
»
What more ’f
could you
ask for? x

*

+ OBSOLETE!

you comt dubetor % The fabulous LCD900
% incorporates a liquid
% crystal display only of the
: range to which the meter
* is switched

We are confident

7
5

*
*
x
*4
*
*
*
*
*
*

xx

SERVO AND ELECTRONIC SALES LTD. %

Tel. LYDD 20252

24 HIGH STREET, LYDD, KENT TN29 9AJ TLX 965265 5
MRS e R R A S A AR R e an et EE SR TEITE IR T ST Y

1 AC current range 3A
4 resistance ranges 1K-1000K £58.25
Basic movement 17.5uA

from

New! sanwa

+ THE MULTIMETER TO
* MAKE YOUR TESTER

DC voltage ranges = 1-1000V
at 50K (/v _ .
AC voltage ranges 10-1000V
at 10K /v -

DC current ranges =
0.3-300mA

(+ £1 P&P)
exc. VAT

‘—**t*************_t****************
% Also shortly available the VS-100 ultra-safe industrial
* tester.

®*  For full details on these and 24 other standard instruments in

the SA@ANWA range contact.

QUALITY ELECTRONICS LTD.

24 High Street, Lydd, Kent TN29 9AJ
Tel. Lydd (0679) 20252, TLX 965265

WW — 079 FOR FURTHER DETAILS
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The QUARN DON

MICROCOMPUTER SYSTEM

The Only Gomplete
MNEMONIC WORKING 8080 MIGROGOMPUTER

Available for less than £900 ¢x.van

DIRECT ASSEMBLER @ PROGRAM TRACE @ SINGLE STEP

TEL 12651 QUARNDON ELECTRONICS LTD.
SLACK LANE, DERBY DE3 3ED

WW — 109 FOR FURTHER DETAILS
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The SECOND-USER

Compuler
Specialists

Mini~Computer
Exchange
PROCESSORS:

PDP8E 16K PDP11/05 8K & 16K
PDP8M-ML 8K PDP11/20 24K
PDP8I 8K & 20K NOVA 1200 4K

PDP9 8K NOVA 3/12 48K
PDP11/04-FD 8K ALPHA LSI-2/20G 8K

PERIPHERALS

DEC RT02 Alphanumenc Data Entry Terminal

DEC TUS55 Tape Deck

DEC DF32 Disk Drive & DS32 expander units

DEC TU60 Dual Cassette Drive

9-TRACK MAGNETIC TAPE DECKS, 800 & 1600 BPI
CALCOMP DIGITAL INCREMENTAL PLOTTERS, 12
& 30" drums

TALLY 420 60cps Paper Tape Readers. Panel-Mounted
ELLIOTT table-mounted high-speed photo-electric

readers, from 200 cps

PAPER TAPE WINDERS, eclectric (115V DC). table-
mounted

DYNAMCO Data Logger System

DEC DKBEA Real Time Clock
. DRSBEA Parallel Interface

MODULES KABE Positive 1/0 Bus
KDB8E Data Break
KKBE Processor Module Set
KL8E Senal Interface
KMBE Memory Extension Module
KP8E Power Fail / Auto Restart
Many other modules in stock or on early cail-off, including
PDP8, POP8I. PDPY & PDP12 boards

OUR STOCKS ARE CONSTANTLY CHAN-
GING — please phone for latest availab

TERMINALS — LARGE STOCKS AVAILABLE. ASR33 feletype

from £500.00. KSR33 Telstype from €325.00. ASR35 Telerype

from £750.00. IBM731.0 GoMball Typewriter from £275.00
SPECIAL OFFER

Cossor DIDS 401 2A visual Display Units 13 lines x 80 characters

(BY2x4Y3’" scraen) 64 character repertore with detachable ASCII

keyboard (Control device required) Bergain Price: £145.00

Also avaiable Cossor DIDS 402 2A. as above but incorporating

control logic Price £295.00.

FOR IBM 360 USERS. Sanders 720 Data Display System consisting

of six VDUs, control unit anc communications buffer. Complete with

connecting cables and technical documentation. Price £2,750.00.

MINIATURE MATRIX PROGRAMME BOARDS: Brand new XV

Matrix boards, with 3mm grating. 3x10 positions (1%'x1°") £4 00

P&P 40p

Single plane core memory deal for experimental and instructional

applications. 42x52 cores storage capacity with 230 0A10

diode-loaded buffer Price £2.00 plus 40p P&P plus 8% VAT (Send

£2.59)

NAB-contre metal 1 tape spoois. 10%" dia in plasuc canister

Systems,Peripheral

Equipment &
Components for
Data Processing

LARGE STOCKS
OF A WIDE
RANGE OF
KEYBOARDS
ALWAYS
AVAILABLE

KB6: a k <
keyboard standard Teletype layout 7-bit ASClI code (n panty) with
oM wo ki d

repeat existing text from

a

a
wi diagrarr 1 od art
Power supply 1o stabilise Price

£39.50 + £1 P&P + 8% VAT Send £43 74)

KBS5: 36-station Baudot-coded TTL-compatible 3-bank alphanumeric

w

Y \
+ £1P&P + B% VAT (Send £22 68)

and. x 1ayo e

e
di Price £20.00

DXS-CRT 9¢ od T e 4
alphanumeric keyboard, B b code u € alpha

Butp

plus separate nume aye ¢ ver
d aue box

M r
Price £65.00 + A

1al

558W3-1 5t rded d-bank al

e SV | + 1
key

dicat
Price £39.50 +

18-Key push-button calculator keyboard.
point C K M

ad

2ol

x Price £4.00 - P&

Min order quanuty 5 for £6.25 + £2 50 P&P + 8% VAT (Send
£9 45

| _-I- ELECTRONIC BROKERS LIMITED (Computer Sales &Services Division)
—_— ™ 49-53Pancras Road,London NW1 2QB. Tel:01-837 7781

Callers welcome
Monday to Friday 9 a.m
wbpm

AdS 8% VAT to alt

WWw—111 FOR FURTHER DETAILS

TIMEBAND TC441
LCD. 5+4 functions
Constant display. BAT
TERY HATCH VOU
CHER FOR FREE RE-
PLACEMENT BATTE-
RY Chrome case 1
5/16' dia. 5/16"
thick approx
Also available with battery hatch and voucher
Round watch on strap
TC411 Chrome £24.95
Oval face on integral bracelet
TC413 Chrome £28.95
TIMEBAND C500 DIGITAL ALARM
CLOCK (illustrated) Can be set to the
exact second. Will display last minute
digit and seconds Solid state silence
Nine-minute snooze feature. Other
sophisticated features. Ht. 3% X With
3% X Dth 3% ins

The Ct Camera i1s a completely new
design offering a high specification CCTV
Camera suitable for both professionat and
amateur use
The design offers high sensitivity with
good signal to noise ratio by incorporat-
ing.an F.E T front end. Wide range and
stable automatic sensitivity control circuit
allows camera to be operated in a wide
range of lighting conditions AN controls
are internal and once set remain stable
over long time periods
Small size and weight make this a most
versaule camera for general usage
Special one off Retal price including
Vidicon (Less Lens) £140.59 inclusive
Kits also available
Send s.a e. for information
CROFTON ELECTRONICS LTD.
Dept. E, 35 G Road, Twickenh
Middx. Tel. 01-891 1923
Secondhand cameras and monitors
always available

TC410 Gold £27.95
TC412 Gold £31.95

INTRODUCING
THE NEW
CROFTON C1
CCTV CAMERA

BLACK OR WHITE £14.35

€6110 £15.90, C590 (Lamp) £23.25

WW—105 FOR FURTHER DETAILS

NEW (eico QuaRTz ANALOGUE

WATCH. High technology Swiss ~1000-day
module Four basic functions Sweep second hand
Stepping motor. (Don't settle for anything less )
Electronic second corrector

High speed alteration of Time and Calendar
Tritium luminous markings

Water resistant to 3 atmospheres (100 ft.)

3-year battery life. Mineral glass face

£34.50 Model 700 Analogue

Suerb CASIO CASIOTRON. arguably the best watches in the world
CASIO CQ-1 Clock, Stopwatch, Alarms, Calculator. £29:95.
Send 10p for our llustrated Catalogue of over 30 watches

Prices include VAT, P & P. Credit Cards or C.0.D welcome or send
cheque, P.O to

buy lease or rent:

Teletype 33 and DD 390 (10cps) printer terminals

DECWRITER LA36 and DD303 (30cps) printer terminals

OKIDATA 110(66 ipm) and Teletype 40 (300ipm) high-speed printers
Lear Siegler ADM 1,2 and 3A video keyboard display

Teletype 40 (7200baud) asynchronous and synchronous displays
DD Paper tape punch range (up to 110 cps)

for prompt delivery
London(01) 848 9781
Edinburgh {031) 226 6201
Manchester (061) 224 3306

935428

Dept WW

19-21 Fitzroy Street
TEMPUS

Telephone 0223 312866

WW — 089 FOR FURTHER DETAILS
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MARCONI TF675F WIDE
RANGE PULSE GENERATOR
+/— variable outputs up to 50V
Optional delay. Small compact unit
£18 ea.

ROYAL INVERTORS manufac-
tured USA. 28V DC input Qutput
116V AC 400HZ up to 2KVA Brand
new Crated £12.50 ea

MARCONI NOISE
GENERATOR
TF987/1

4 Ranges 0-5, 0-10; 0-15; 0-30
Due to large purchases now priced at
£15 ea.

AVO TRANSISTOR
ANALYSER CT446
Suitcase style
NOW £27.50 each

119

FOR THE VDU BUILDER. New stock of Large
Rectangular Screen 30 x 20cm tube Type M38 at
the ridiculous price of £4 each. And also still
available the CME1220, 24 x 15cm at £9 ea. Base
connections for both tubes supplied.

WE ARE BREAKING COMPUTERS
UNIVAC/HONEYWELL/ICL 1900 etc
Boards. Power Supptlies. Core Stores are available
CALL AND SEE

EDWARDS HIGH VACUUM PUMPS
Type 1SC30 @ £55 each. Type ES35 @ £45
each
Carriage £2.50

HONEYWELL MAGNETIC TAPE UNITS
Self-contained, complete with heads, magnetc
tape. leads, etc
Tested. Carnage pad £57.50

SPOOLS OF 2'' MAG

TAPE
APPROX. 2000ft
50p ea. P&P £1 ea

COMPRESSOR/VACUUM PUMP
Twin Cylinder opposed with Integral 2K P 50HZ
Single Phase Motor Tested & Checked
110 Voits models only £15 ea.

Y2 H P. Motor 110V £10 ea.

R&S DIAGRAPH & GENERATOR 3-300MHZ Very nice condition £440.

PHODE & SCHWARZ ADMITTANCE METER BN3511 As new £65.

POLARAD RECEIVER Mode| FIM-B2 Complete 1-10GHZ £375.

MARCONI OSCILLATOR TF1101 20HZ-20KHZ Nice condition. Special price £50.
MARCONI1 Wide Range Oscillator TF1370. Freq range 10HZ 10 10MHZ. Sine Wave 10HZ
to 100KHZ. Square Wave High outputs up to 31 6V Fantastic value at £90 ea.
MARCONI ADAPTOR TM6113 for TF2700. TF1313, TFB668B £20 ea.

AIRMEC 4 trace scope Type 279 Large screen £95.

MARCONI} TF142F DISTORTION FACTOR METER giving percentage distortion on &
directly calibrated dial and includes an spurious components up to 30KHZ £29.50 ea.
MARCONI PORTABLE FREQUENCY METER TF1026/11. 100 to 160MHZ Very fine
condition £25.

DECCA NAVIGATOR DISPLAY UNIT. Very impressive £12.50 ea.
COURTENAY MAJOR Mk. 2. 250 joules, 5 outputs Can be combined
No heads. £30.

MARCONI SIGNAL GENERATORS. TF8018 from £140: TF801D £240. Usually
available ex-stock

1250 joutes

JUST IN
GENERAL RADIO Transfer Function and Immittance Bridge 1607A.
COHU DC Voltage Standard Models 303B & 304.
TEKTRONIX Square Wave Generator 106
TEKTRONIX Constant Amplitude Signal Generator 191.
BRADLEY Oscilloscope Calibrator 156
BRADLEY Oscilloscope Calibrator 192.

RHODES & SCHWARZ POWER METER. BNRD-BN2412/50 £50.
MARCON| RF POWER METER. TF1020A/1 50 ohmn £65.
HEWLETT PACKARD 11 Channel Numerical Printer £30.

i.C. TESTER by SCHLUMBERGER. Model TCL232 — tests 741
flat packs or TOs £65 ea.

709, etc. Dual in lines,

AIRMEC MODULATION METER 210 £95.

HILGER & WATTS SPECTROMETER H1170 £240

RHODE & SCHWARZ Tunable indicating Amplifier UBM £75

TEKTRONIX 180A Time Marker Generator £55

S.E. Labs Oscilloscope Type 102 £220.

GENERAL RADIO PULSE SWEEP & TIME DELAY GENERATOR Type 1391B £120

SPECTRUM ANALYSER by NELSON ROSS. Piug-in for TEKTRONIX

Oscilloscopes 561 /506 etc Freq 0-500KHZ £225.

SOLARTRON CD1212 SB 40 meg. £85. DB 24 meg. twice £120. Many other types
available

Ex-Ministry OSCILLOSCOPE. CT436 Double beam DC 6MHZ £95 ea.
*TELEPHONES. Post Office style 746 Black or two-tone grey £6.50 ea. Modern style
706. Black or two-tone grey £4.50 ea. P&P 75p each Old biack style £1.50 ea. P&P 75p
TELEPHONE EXCHANGES. eg 15-way automatic (exchange only) from £95.
MODERN FANS. 4% x 4% x 12" 240 Volis. Superbly quiet. & blades. £4.50 aa. P&P
75p.

PAPST Model 240V available at £7.50 ea. P&P 75p

PHOTOMULTIPLIER Type 931A £4 ea. P&P 75p. Other types avaitabte
*POTENTIOMETERS — All 5p ea. P&P extra. Metal bodied AB Linear. PCB Mount. Brand
new 10K, 100K ganged. 250K ganged. 100K ganged. concentric shafts

+BEEHIVE TRIMMERS 3/30pf. Brand New 10 off £40p P&P 15p. 100 off £3.50, P&P
75p. 500 off £15, P&P £1.25, 1,000 off £25, P&P £1.50.

LARGE RANGE OF ELECTROSTATIC VOLTMETERS. FrOm 0 300V 2’ £3, to 20KV
Max. General guide 5KV 3%’ £5. Thereafter £1 per KV. P&P

VARIACS 24%V input 0-240V, output 8A £18 ea. 20A £30 ea Cavr £2.50

E.H.T. TRANSFORMERS 20KV 2KVA £70 ea. Many other EHT transformers and EHT
Capacitors available

DON'T FORGET YOUR MANUALS. S A E. with requirements

TUBE Type DB7 /36 — Replacement for Telequipments S31 £11 ea. P&P £1.50

PICK-A-PACK— 50 PENCE A POUND

FROM OUR "'PICK-A-PACK" AREA WEIGH UP YOUR OWN COMPONENTS

NO RESTRICTIONS ON WHAT YOU TAKE

SUPERB PROFESSIONAL VDU CASES, size 23" x 16" x 27" on stands
Hammer grey BRAND NEW

SCHLUMBERGER Surplus £35 each Carriage £2 50

EX-DYNAMCO Oscilloscopes INVERTORS
30V Input 6KV Output. Size 2'' x 42" x 12"
Complete with circuit £10 each. P&P £1

LINE PRINTERS — VARIOUS MODELS
£100 each Carriage £15
Size approx. 4" 4" x 3' x 4’ high

MINIATURE — OXLEY PATCH PANELS — BRAND

EX-DYNAMCO
10 x 10 complete with pins. £8 each P&P 50p

C.D.C. DISK DRIVE. Complete with electronics.
power supply (single phase),
with 50 Disk Packs. £250. Carriage £15 Size
NEW approx. 2" x 2° 10" x 3’ 5" high

A LARGE QUANTITY OF MIS-
CELLANEOUS TEST GEAR,
CHASSIS, UNITS, etc., on view
at LOW COST.

etc. Fine condition

SURPLUS — BRAND NEW — REPLACEMENT TUBES
FOR DYNAMGO 7100 SERIES 0SCILLOSCOPES TYPE
BRIMAR D13-5IGH

Mesh P.D.A Transistor Scan Wide Bandwidth 60MHZ +
Rectangular 6 x 10cm 1KV EHT X Sensitivity 15V/CM Y
Sensitivity 6V/CM Standard heaters. Length 13'a’

THIS IS A MUST AS A SPARE FOR THE DYNAMCO 7100
SCOPE OR IDEAL FOR THE HIGH QUALITY TRANSISTOR
SCOPE BUILDER
A1 £65 each Carriage £2 50

LOGGERS BY
DYNAMCO

To Tube purchasers only Numetal Sheelds at £2 50 —bV; 14V
ALSO AVAILABLE TUBE TYPE BRIMAR D10-210GH . 32
Rectanguiar 7 x 5cm Mesh P DA Short 9% 30MHZ+
Sensitivity x 14V/CM 10V/CM BRAND NEW at £70 each

Carriage £2 50

DATA LOGGER
by DYNAMCO

These are BRAND NEW
not finished — DATA

They are completed but for the plug-in boards. The case with hinged lid 1s quite superb and
extremely adaptable. It contains as well as the mother board an equally superb Power Supply
with the following voitages +28V. + 15V, +5V (2 BAj
=20V
in its onignal cardboard box complete with original manual and must be of serious interest to
the professional constructor and anyone considering the construction of @ micro processor
system. Unit size 772" high x 19" wide x 23" deep

this supply ts crowbar protected

-24V, —48V and other supplies including auto 110V This unit supplied

Price £45 each. Carriage £2 50

PICK-A-PIECE — 50 PENCE EACH

FROM OUR 'PICK-A-PIECE" AREA

PICK-A-METER — £1 EACH

A LARGE SELECTION OF BRAND NEW AND EX-EQ. METERS

Minimum Mail Order £2. Excess postage refunded. Unless stated — please add £2.75 carriage to all units
VALUE ADDED TAX not included in prices — Goods marked with * 1272 % VAT, otherwise 8%
Official Orders Welcomed. Gov./ Educational Depts., Authorities, etc., otherwise Cash with Order

Open 9am 10 530pm

FYCHILTMEAD |

Mon_ to Sat

| L

7/9 ARTHUR ROAD, READING, BERKS (rear Tech. College, King's Road). Tel. Reading 582605
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15—240 Watts!

The HY5 is a mono hybrid ampiitier ideally suited for all applications All common nput funcuions
(mag Cartridge tuner, etc) are catered for internally, the desired function i1s achieved either by a
multi-way switch or direct connection to the appropriate pins The internal volume and tone circuits

merely require connecting to external potentiometers {not included) The HY5 is compatible with all

Preamp""er I'L.P power amplifiers and power supplies To ease construétion and mounting a P C connector is
supplied with each pre-amptifier

FEATURES: Complete pre-amplifier in single pack — Mutti-function equalization — Low noise — Low
distortion — High overload -— two simply combined for stereo

APPLICATIONS: Hi-Fi — Mixers - Disco - Guitar and Organ - Public address
SPECIFICATIONS:

INPUTS  Magnetc Pick-up3mV  Ceramic Pick-up 30mV: Tuner 100mV: Microphone 10mV
Auxiliary 3-100mV, input impedance 47k} at 1kHz

QUTPUTS Tape 100mV: Main output 500mV R M S

ACTIVE TONE CONTROLS Treble ~ 12dB at 10kHz Bass * at 100Hz

DISTORTION O 1% at 1kHz, Signat/Noise Ratio 68dB ~

OVERLOAD 38dB on Magnetic Pick-up SUPPLY VOLTAGE = 16 50V

Price £5.22 + 65p VAT P&P free

HYS mounting board B1 48p + Bp VAT P&P free

H Y3 O The HY30 is an exciting New kit from |.L P it features a virtually indestructible | C with short circuit

and thermal protection. The kit consists of | C heatsink. P.C board. 4 resistors. 6 capacitors

. mounting kit, together with easy to follow construction and operating instructions. This amplifier s
] 5 Wa"s ”“0 8 Q ideally suited to the beginner in audio who wishes to use the most up-to-date technotogy available

FEATURES: Complete kit -— Low Distortion — Short. Open and Thermal Protection - Easy to Build

APPLICATIONS: Updating audio equipment .- Guitar practice amplifier — Test amplifier .— Aud:o_

oscitlator

SPECIFICATIONS:

QUTPUT POWER 15W R M.S into 8( DISTORTION 0 1% at 15W

INPUT SENSITIVITY 500mV FREQUENCY RESPONSE 10Hz-16kHz — 3d8

SUPPLY VOLTAGE +18Y

Price £5.22 + 65p VAT P& P free.

H Y 5 O The HYS50 leads | L P 's total integration approach to power amplifier design. The amplifier features an
integral heatsink together with the simplicity of no external components During the past three years
the ampiifier has been refined to the extent that 1t must be one of the most reliable and robust High

25 W " m 8 Q Fidelity modules in the World
a S I 0 FEATURES: Low Distortion - Integral Heatsink -- Only five connections -— 7 Amp output transistors

No external components
APPLICATIONS: Medium Power Hi-Fi systems — Low power disco — Guitar ampiifier
SPECIFICATIONS: INPUT SENSITIVITY 500mV
QUTPUT POWER 25W RMS in 81) LOAD !MPEDANCE 4-16(} DISTORTION 0.04% at 25W at
TkHz
SIGNAL/NOISE RATIO 75d8 FREQUENCY RESPONSE 10Hz-45kHz - 3d8
SUPPLY VOLTAGE + 25Y SIZE 105 50.25mm
Price £6.82 + 85p VAT P&P free

The HY120 is the baby of | LP s new high power range, designed to meet the most exacting
requirements including load line and thermal protection this amplifier sets a new standard in modular
design
. FEATURES: Very low distortion — Integral Heatsink -— Load line protection — Thermal protection

60 watts Intn 8 Q Five connections — No externat components
APPLICATIONS: Hi-Fi — High quality disco
organ
SPECIFICATIONS:
INPUT SENSITIVITY 500mV

QUTPUT POWER 60W RMS into 802 LOAD IMPEDANCE 4.16\) DISTORTION 0 04% at 60W at
1

Pubiic address -~ Monitor amplifier -~ Guitar and

kHz
SIGNAL/NOISE RATIO 90dB. FREQUENCY RESPONSE 10Hz-45kHz —3dB. SUPPLY VOLTAGE
+35v

Size' 114 x 50 x 85mm
Price £15.84 + £1.27 VAT P& P free.

The HY200, now improved to give an output of 120 Watts, has been designed to stand the most
rugged conditions. such as disco or group while still retaining true H-Fi performance
F

EATURES: Thermal shutdown very low distortion —~ Load 'line protection -— tntegral Heatsink -

. No externai components
] 20 watts Intﬂ BQ APPLICATIONS: Hi-Fi — Disco — Monitor — Power Slave - Industnial -- Public address

SPECIFICATIONS:

INPUT SENSITIVITY 500mV

QUTPUT POWER 120W RMS into 812 LOAD IMPEDANCE 4-161) DISTORTION 0 05% at 100W at

TkHz

SIGNAL/NOISE RATIO 96dB. FREQUENCY RESPONSE 10Hz-45kHz 3dB SUPPLY VOLTAGE
45v

SIZE 114 x 100 x 85mm
Price £23.32 + £1.87 VAT P& P free.

‘The HY400 s |.L P s 'Big Daddy" of the range producing 240W into 4() It has been designed for
high power disco or public address applhications’ If the amplitier 1s to be used at continuous high power

avels a coohing fan s recommended The amphfier includes all the qualities of the rest of the family to
lead the market as a true high power hi-fidelity power module

Q FEATURES: Thermal shutdown — Very low distortion Load hne protection — No external
240 Watts into 4QQ SATNRES u stor o rotecti -

APPLICATIONS: Public address - Disco - Power slave - Industrial

SPECIFICATIONS:

OUTPUT POWER 240W RMS into 41) LOAD IMPEDANCE 4-161) DISTORTION O 1% at 240W at
1 kHz

SIGNAL/NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz 3dB SUPPLY VOLTAGE
+45v

INPUT SENSITIVITY 500mV SIZE 114 x 100 x B5mm

Price £32.17 + £2.57 VAT P&P free.

PO w E R PSU36 sunabie for two HY30 s £5.22 pius 65p VAT P/P free
PSUS0 sunabte for two HY50 s £6.82 pius 85p VAT P/P free
PSU 70 surtable for 2 HY 120 5 £13.75 plus £1 10 VAT P/P free
SUPPLIES PSUYO0 sutable for one HY200 €12.65 plus £1 01 VAT P/P free
PSU 180 suttabie for two HY2000 s or one HY400 £23.10 plus £1 85 VAT P/P free
48p i

TWO YEARS GUARANTEE ON ALL OF QOUR PRODUCTS

I.L.P. Electronics Ltd Please Supply =

Crossland H Total Purchase Price o —— - = .
rossland House t Enclose Cheque [J Postal Orders (J Money Order [

NaCkingmn’ Camerbury Please debit my Access account [J Barclaycard account [J
Kent CT4 7AD Account number B )

Name & Address

Tel (0227) 63218 B Jnatu

Signature.

‘WW — 031 FOR FURTHER DETAILS
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Strobes,Tachos,Meters, Generators and Telecommunications Test Equipment

NEW FUNGTION NEW WIDE-RANGE
GENERATORS! 7N MULTIMETER UM-11

Features 38-colour-coded
with high input
impedance

G432 is a source of sine, square - '

and triangle signals, 1Hz to . . 1500V f.5.d

1.1MHz 25V into 50v), via 4 at 100k0)/V._ a.c. Volts
EEMUELD] 1.5V1to0 1500V fs.d at31.6k{d/v.

Also independently d.c. Current, 10uA to 15A
5V into 6001} fixed C t 15A.

£115 evelln (\)/arlab“le I()i(.c | aOt%er slgrrefgatures include mirror-scale,
off—sét NEW PULSE GENERATOR rugged taut band suspension, dB scale,

G430 (illustrated) provides Sine- Model 70 [illuslraled abo‘le, diodelandifuseiprotection:

Supplied complete with test- ieads and

wave (0-10Vrms) and Square- Com i

pact, low-cost puise and square-wave generator, | leather
wave (0-20V p-p) from 6001, featurmg carrying
continuously variable, via 0-60dB case

step attenuator. Frequency range P.R.F. 4Hz to 400kHz, gated or free-running

O/P 10v peak from 5042, also synch. O/P See inside back

THz to 1MHz Puise width 1uSec to 100mSec cover for details
Send for Delay 1uSec to 100mSec. Q of ICE Super
details of our Pulse mark / space inversion. range of multi-
complete range |  TTL/CMOS HI LO gating facility maters!

Callers welcome—

el | = = ELECTRONIC BROKERS LIMITED (New Products DiviSion)  mongay to Friday
Garriago axtra ==_ 49-53Pancras Road,London NW1 2QB. Tel:01-837 7781 PRl .

details on request
. WW — 114 FOR FURTHER DETAILS

"ANTENNA DESIGN & PRODUCTION

STATEK

ULTRA
MINIATURE

LOW
FREQUENCY

We are specialists in the
)‘ design, development and
/ production of all types of
antennas and controls,
including those to military
specifications.

We invite your enquiries

STRINGER GLARK ANTENNAS LTD.

QUART/
CRYSTALS
SR o (e O B |

- WW — 052 FOR FURTHER DETAILS I"TE“F“EE

QUARTZ DEVICES LTD.

AUDIBLY SUPERIOR POWER AMPLIFIER MODULES World-wide exporters of crystals & filters
A power amp. built with CE modules will be audibly comparable to the very best amps. Manufacturers of DlP crystal OSCillatorS
commercially available, but at a much reduced cost. T.hd. is typically - <01/ by the use of
output triples & moderate feedback, while t.id. is no worry with a slew-rate limit of from 10kHZ to 20M HZ
16v/ps (only 9v/pss is required for the power bandwidth of CE 1008) Settling time < 15ps.

#5/N>110dB # 120 xB0x 25 mm # Fully protected # 250mv/56ka w12Hz -35kHz -3dB # 141540 sole agents for

Power Supplies: featuring high quality Toroidal transformers with 120-
CPS1 For 2xCE6O8 or 1xCE1004  £12:55 240V primary& screen;

2 large capacitors;
CPS2 For 2xCE1004 01 20r4xCE 608 £1455  octifier: fixi
CPS3 for 2xCE1008 £1585

Power amp. modules:
CE608 60Wrms/8an, t35v. £14°55

CE1004 100Wrms/4n, *35v. £17-55
CE 1008 100Wrms/8n,+45v, £21-:55
H/sinks: 50mm 85p; H/duty 100 mm. £1-50

Aprices inclusive CRIMSON ELEKTRIK
S.AE. for fu details 74 STATION ROAD -
wns- 510533-388211 RATBY: LEICESTER CE1008 + Domestic heatsink (50mm.)

WW—040 FOR FURTHER DETAILS

FILTRONETICS| LC & crystal filters from 10Hz to 100MHz
STATEK| Ultra miniature low frequency crystals

ELECTRO DYNAMICS High volume timing crystals

29 Market Street, Crewkerne, Somerset England TA18 7jU
Telephone (0460) 74433 Telex 46283 inface g
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SINTEL ror Tve ZILOG Z80 KITS ano FAST SERVICE

Wireless World, June 1977

Components from
Leading Manufacturers only

SINTEL chooses the ZILDG 280

SINTEL offers you the world's most advanced 8-bit microprocessor, designed by the
team who created the 8080 The 280 is manufactured by Zilog (backed by Exxon. the
world's largest corporation) and by Mostek the world's leading memory
manutacCturer

Here are some of the features which wili warm the expert’s heart

158 instructions. including all 78 of the BOBOA
Automatic dynamic RAM refresh. Superb set of
addressing modes. 4-bit rotates for 8CD
multiplication. loop counting and exit with single
instruction. Great interrupt handling. 12 general
purpose registers.

Z80/MK3880 rron SINTEL nowony £29.50

plus VAT & P&P

Single +5V power supply static
operation single. simple clock 1.6
.sec cyclic ime Block move instruc-
tions. Two index registers

Send for free Sintel Z80 Newssheat

Coming in a few months
THE SINTEL Z80
COMPUTER

In kit form and ready-built
Wa think it's worth waiting for

Zilog Z80 data available from Sintel

Zilog Z80 — CPU Technical Manual, 80 pages £5.60
Zilog Z80 — CTC Product Specification (Four channe! programmable

Counter Timer Circuit) 7 pages £0.80
Zilog Z80 — P10 Technical Manual {Programmable two port input

output device) 25 pages £3.30
Zilog Z80 Data sheet £0.75

SINTEL INDUSTRIAL MODULE KITS

Using only the highest quality components—Fibreglass rofler-tinned PCBs—iCs and Dispiays
direct from “Blue-chip' Manufacturers

KITS FOR TTL LATCHED COUNTER MODULES

Each kit includes a set of displays (O 5 Red LED type TIL321/FND507) and two PCBS one
each per dhgit of 7447. 7475 and 7490. pius brackets. resistors, capacitors. a single n-ine
piug and socket. nuts. screws. washers. instrucLions, et Sockets are NOT included and we
recommend that you order Soldercon Pins separateily (112 for a 2 digit module 224 for a 4
digit module and 336 for a 6 digit module)

£ach moduie consists of one verucal PCB holding the displays. hxed by two brackets t0 a
horizontal PCB. which holds the remaining components.

Ful Kit for 2 digit TTL Counter with Latch Order as 526-412 £€12.50
Full Kit for 4 digit TTL Counter with Latch. Order as 657412 £22.50
Full Kit for 6 digit TTL Counter with Latch Order as 721-412 £32.50

B
e

526412

657412

KIT FOR SINGLE PCB CMOS COUNTER MODULE WITH
LATCH. A complete kit for building a 2 digit. single PCB. CMOS
Counter Module with Llatch Includes PCB. 2 x TIL322 or
FND500. 2 x 4511 1 x 4518. Rs, socket pins. etc Suze h
67mm. w 71mm, d. 1Bmm
Order as 142-269 £8.60
SETS OF JUMBO DISPLAYS WITH DISPLAY HOLDING PCB

Each kit cansists of the appropriate number of 0.5 red LED displays (either commaon anode
TIL321/FNDS07s or common cathode T1L322 FND500s} and a disptay heolding PCB
OPTIONS. PCBs wired for muitiplexing or non-mulnplexing. clock lormat or counter format

TYPE COMMON ANODE COMMON CATHODE
Non-Muttiplexed Part No. Price Part No. Price
2 digit Counter 574-822 £€3.37 446-822 £2.97
4 digit Counter 777822 £6.63 128-822 £5.83
6 digit Counter 684-822 £9.89 271-822 £8.69
Multiplexed
4 digit Clock 801-822 £6.66 262-8322 £5.86
& digit Clack 417822 €10.15 452-822 £8.95
8 digrt Counter 119-822 €13.09 515-822 €11.49

HIGH QUALITY

KITS

ACK
£27.80

LOW COST IC SOCKETS

Soldercon Pins are the ideal low cost method of providing sockets for TTL. CMOS.
Displays and ICs. Simply cut off the iengths you need, solder into board and snap
off the connecting carrier A single purchase of Soldercon Pins gives you any socket
you may need, and at low prices

100 pins for 50p. 1,000 for £4. 3,000 for £10.50.

64mm. d 49mm
Orger as XTK

COMPONENTSSSend for Catalogue (24921080 £0205) 084 coi092 1.94

CLOCK CHIPS  Mpy KIT c M 0 CD4026 1.78 CDA053 0.94 CHangs  1.08
ATTRACTIVE SiX DIGIT ALARM CLOCK KiT AY51202  3.10 INTRO KIT CD40270.58 CD4054 1.20 cpapg? 3.85
Sixred 0 5" digits ® White case @ Touch switch snooze @ Battery backup @ Crystal imebase plus other Av51224  3.50 |SPBK/200E Mainly RCA  Cpan2g 0.92 CDA055 1.36 Cpapgg 1.13
features @ Size h 40mm. w 206mm d 140mm @ Complete less mains cable plug and battery MK50253  5.60 68.61 . CD4029 1.18 CD4056 1.36 cpspag 1.90
Order as ACK + BBK + XTK €34.33 FLAT CABLE TRANSFORMERS CD4000 0.17 €D4030 0.58 CD4059 4.93 Cpasp2  1.24
Available without crystal control 20w 'm 1.00 | enrae 1.95 CD4001 018 cpun3y 2.30 CD4060 195 Cpasip  1.41
Orderas ACK ... .............. €27.80 10mtor  8.00 g 7p¢ 195 CD3002 0.17 (Cpyn3; 1.02 CD4063 1.13 Cpasri 192
FOUR DIGIT MANTLEPIECE OR OFFICE CLOCK VEROCASES) DISPLAYS o o328 CDa033 1.4 CDioce 963 Cpasia 284
Four bright green D.5" digits ® White Case @ Battery backup @ Crystal control @ P— ;g}:;?‘é 2'::8 FNDS00 1.30 Cp1008 1.00 23483‘; }‘2'; cgaoss 0.23 CDSHISEN3;25,
E:e h 40mm. w 154mm. d 85mm @ Complete less mains cable plug and m 781237J 2-50 Tit321 150 Cpapo9 o0.58 C02036 3.29 e DT0eo) 0:23 gg:g:g :;g
Order a5 GEK + GBBK + XTK .. ... e £19.65 7512380 3.00 (L322 280 (D4D10 058 (pug37 clam CD4070 051 Cpasoo 1018
Available without crystal control and batiery backup 761239k 3.58 ‘ €Da0110.20 Cpao3s 110 CD4071 023 Cpa527 1ga
Order as GCK .. .. . ... N I e e o S €14.40 CRYSTALS XTALL Time- CP40120.23 4039 3220 CD4072 0.23 Cpas32 1,38

32 768kH: 3.50 BASE £D4013 0.58 (p4040 1.11 CD4073 0.23 Cpa555 0.90
SIX DIGIT CAR CLOCK WITH INDEPENDENT JOURNEY-TIMER 512MHz  3.60 MODULES €04014 1.04 CD4041 0.86 CD4075 0.23 Cpases 090
Crystai controlled @ Shows nme or elapsed ime in HRS. MINS SECS @ Runs off - MEMORIES 671-50 50Hz CD4015 1.04 D4042 0.86 CD4076 1.38 yyc4528 1.22
car 12v supply ® Nine push buttons for Start-Stop-Reset. selecting display 1o show w 9131 (New) 19.50 210 CD4016 0.58 04043 1.01 CDA077 0.45 e 4253 468
time or elapsed time @ Alt controls functional wrespective of dispiay mode ® Size A 210246 3.10 821.100 1004,  C04017 1.04 CD4044 0.96 CDA078 0.23 |\sc08  8.05
h. 40mm. w 205mm. d 140mm 211244 410 7.40 CD4018 1.03 CD4045 1.45 Cpa081 0.23
Orderas CCK . ... ... .. ... .. £42.00 6508 8.05 o gg:g;g 0.;: 504046 11.3;1 CD4082 0.23

VEROBOARDS 1. D4047 1. CD4085 o0.74
FOUR DIGIT CAR CLOCK SUNDRIES 376" % § CD4021 1.04 CD4048 0.58 CD40B6 0.74
Four red 0 5’ digits @ White case @ Battery backup @ Crystal control @ Suitable T CA3130 0.9 570076 . 2pk CD4022 0.94 CDa049 058 ggaoag 1.60
for all 12v negative earth cars @ Size h 40mm. w 154mm. @ 85mm ® Complete ~A741 0.40 1.12 CP4N23 0.23 CDAOSO 0 58 CD4093 092
less battery ; ;glz‘z?(‘:”ﬁ 8-_7,1 1772179 - :
= O = P K whe utter .

OdeasTAUTC KOREREa LER T = <L EEELEREEL LY = 0285 - oo 126/F16  2.85  5ome of the Books avartable from Sintel
50Hz CRYSTAL TIMEBASE KIT Ml”? 6800 24.84 VEROPINS nea CMI%S and Linear ‘CoDalabO"k =0
Use 10 improve acturacy of your digital clock @ As 3 50Hz source 1n a clock with o SC/MP CPU (c 200) B erpconducigilOaiabook e
battery back-up @ Accurate to within a few secands a month @ Size h 14mm, w m‘m 1SPBA 500D 14.50 Veropins-Pkt 1.18 MOT CMOS Databcok Vol 5 Series B .8

FAST SERVICE. We guarantee that Telephone Orders for goods in stock,
received by 4.15 p.m. (Monday-Friday) will be despatched on the same day
ms by parcel post) and our stocking is good.

....£6.28

Offices at Link Property. 209 Cawley Road. Oxford. but please do nOt use this as a postal address

ORDERS: C W.0 add VAT @ B% + 25p P&P TELEPHONE and CREDIT finvoice) Orders add VAT @ B% +
50p P&P. and please see "FAST SERVICE.”" EXPORT Orders weicome. na VAT but add 10% (Europe). 15%
(Overseas) for Ai Mail P&P For Export postage rates on heavy items — contact us fust

by 1st ciass post (some heavy ite SEND YOUR SINTEL
Private hould leph and pay by giving their Access or =
Barclaycard . with a order value of £5. Official orders, no ORDER TO $°| %%:5723'731)“0“')
minimum. el.
- 10 OUTLET STABILIZ TELERADIQO SpECIALISTS IN DESIGNS by John Linsicy Hood
DISTRIBUTION R OV IR EDUCTIDNNaATANCECTanD Exampte VERY LOW DISTORTION AUDIO

AMPLIFIER 2

One floating input. 10 independent floating outputs
at 600 ohms for general siudio work or feeding
multiple siave pa ampifiers Electronic nput cireunt
whith withstands mains or stanc voltages on the
signal lines

Total Harmonic Distortion, all ouiputs loaded. at
+12dBv.7

1KHz —86dB, 0.005%

30Hz-20KHz —B6dB, 0 05%

intermodulation Distortion, 50H: + 7KHz 4 1
Qutput +12dBV 7 _86dB. 0 005

The unit meets the IBA  signal path  specifications
and (s avaitable as a complete unit or as a set of all
parts excluding the case and XLR connectors

STEREO DISC AMPLIFIER 2
SUPERLATIVE PERFORMANCE FOR BROADCAST
ING DISC MONITORING AND TRANSFER
Magneuc cariridge 10 balanced lines with HF and LF
filtering  Mains powered Meets IBA speciication
More specificatons in March and May adverts

PEAK PROGRAMME
METERS

PPM2 Standard pertormance drive circurt under
hcence fram the BBC Reviewed $tudio Sound
September 1976 Ernest Turner meter movemnent
642 643 and TWIN stocked

UNBALANCED VERSIONS BOXED
OR RACK MOUNTING

o

level.

Small enough 10 be built nside the cabinets of

many ampbiifiers

Completa kit aad board £28
Board built and atigned £36

inchuding

SURREY ELECTRONICS

The forge, Lucks Green, Cranleigh
Surrey GU6 7BG (STD 04866) 5997

APRS STAND 88

CASH WITH ORDER Jess 5¢
UK POST FREE ADD VAT a1 8
e e

et e 2 [
+5Hz Fixed Shift Circuit Boards as WW
July 1973 article but improved noise

PSU & mains
r

OSCILLATOR
An ideal instrument for checking Hi Fi Amps

SINE AND
SQUARE WAVE

1v output. 600QY

DIST. 02%

10Hz — 100KHz

Made £22. Tax 8

Kit Price £18 Ref A0113

Also availlable THD Analysee FM Sig Gen AC Millivolimete:r P S
Frequency Meter etc in additior we have amplifier designs by Biomley
Linsiey Hood Bailey Mullard

Send S A £ (f'scap) for comprehensive Iists

TELERADIO ELECTRONICS
325 Fore Street, Edmonton, London, N9 OPE
Telephone: 01-807 3719

DESIGNER
APPROVED)

Closed Thursdays

WW—012 FOR FURTHER DETAILS
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Saittobebetter. ...

OSCILLATOR/FREQUENCY COUNTER. This versatile instrument has been designed to meet the exacting requirements of the professional audio engineering
field. The integral crystal/ referenced digital counter ensures precise measurement of frequency and typical output distortion 1s 0 006% THD @ 1kHz. The unit
covers the range of 10Hz to 100kHz in four pushbutton ranges, with eight preset frequencies from 10Hz to 20kHz to facilitate easy response checking of audio
equipment The output may be switched to give fast first-time square wave. The frequency-counter may be separately accessed via the COUNTER INPUT

socket on the front panel.

For further details contact.
Trident Audio Developments Ltd. Factory aqdress. Shepperton Studios
Sales Office’ 112/ 114 Wardour St., London, W1 Squiresbridge Rd., Shegg;nzqn, Middx.

Tel. 01-734 9901. Telex 27782 Tridisc TRIAD Tel. Chertsey (09328)

WW—101 FOR FURTHER DETAILS

YOUR BREADBOARD
MARKING PENS SAVES YOU TIME.

The new .1” matrix breadboards are a major time saver
in prototyping, circuit design and experimentation.

DON’T WASTE IT.

Ramp Electronics’ new breadboarding system saves
more time, and costly breadboard space, in setting up
frequently used circuit functions like displays, power
devices and counters.

Details of these, special breadboard

connectors, and other interesting new|

items in our free catalogue. Write to
ELECTRONICS ro Box HH2, LEEDS LS8 4HG

WW—097 FOR FURTHER DETAILS

with fluorescent colour inks |

MAIL ORDER PROTECTION
SCHEME
(Limited Liability)

it you order Qoods irem mail order advertisers in Ihis magazine. axcept for classitied adverfisements.

and pay by pasi in advance of delivery. Wireless World will cons:des you tor compensation if Ihe

advertiser should become insolvenl or bankrupt. provided

t. You have nol received the goods or had your money relurned: and

2. You write (o Ihe publisher ol Wirsless World explaining the position not earlier than 28 days frem
the day you sent your grder and not laler than 2 monlhs from thal day.

Please do nol wait until the last moment 10 1nferm us. When you writa. we wili lell you how 1o make your

claim and what evidence of payment is required.

We guaraatee (o meet claims from readers made in accordance with the above procedure as soon 23

passible after the advertiser has been declared bankrupl or insolvent up lo a limit of

£3.550 per annum tor any one advertiser su atfected and up to £10.000 per annum in respect of alt

insoiven! advertisers. Claims may be paid for higher amounis, or when the above procedure has not

been complied with, at the discretien of Wireless World: but we do not guarantes to do 3o in view of the

need lo set some fimit to this commitment and to iearn quickly of readers’ ditficulties.

This guaranlee covers oaly advance paymeats senl in direct respoase 1o 3m advertisement in this

magazine (nol. tor example. paymenis made in response to catalogues. etc.. received as a result of

answering such adverti ). Personal adverti are exclvded.

A range of marking pens is available in ten colours
for permanent and removable markings. The inks are
highly fluorescent, electrically non-conductive and
can be used for marking metal, plastic, fabric or
through an oily film.

STANDARD PNEUMATIC MOTOR CO.

20 High Street, Yatton, Bristol BS19 4JA
England

- ———
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E2 RF Signal Generator 10KHz- 100MH; i Governments both at home and overseas.
We have the largoast stocks of secondhand
H1E Audio Signal Generstor. Sine & Square Wave test equipment in Europe as well as a selected
Pamv e 180y ARy tnvenen 1l range of new products. These are on display at
pondition L A our London showrooms where customers can
@xamine the equipment of their choice and see

SlGNAL SOU-RCES Electronic Brokers Ltd. are one of the
AT £ 3 2 o e
ot SHS SIS leading electronic instrumentation companies in
KHz-100MHz Max o/p 2V €35 the UK, providing a full range of services to
H1 Audio Signai Generator 15Hz-50KHz Universities, |ndu'"y' Col eges and
Sine and Square ]

GENERAL-RADIO it working.
Unit Oscillator 1209C Freq 250-920MH; Accurac: . .
1% Dnit © 2% O pin 10 500nms - 1 50 Suasircs Electronic Brokers Ltd. have fully equipped

waih Power Supply Type 1201-CQ el  workshops on the premises to test and.report
HEWLETY PACKARD

DLy on the majority of equipment we sell.
requency range of signal generators Operaung on
nput frequencies 0 6MHz 10 500MHz 1t provides a
doubled output in the range of 1MHz to 1GHz The

SANPERS

frequency response of this 50 ohm device 1s very flat CT478  Microwas gnal Generator
(<. * 2d8 typically) over the entire frequency range and 7-4 SGH. £285.00
undesired harmonics are well suppressed Brand RHODE & SCHWARTZ ‘
211A Square Wave Generator THz 1MH? £75.00 S HF generator SMCB-BN 41042
B FM AM Signal Generator 202H FM AM CW & M P.O.A

1700 5000M}H
WAYNE KERR
Video Oscillator O 222 7KHz-8KHz2 in 6 ranges €78
WANDEL & GOLTERMAN

ower  Oscill, LM c/w n

pulse coverage 54 16 216 MHz R F p0O
500hms Impedance £450
Audio Signal Generator 206A 20H;20KH2

saccuracy Distortion £90
612A-UHF Signal Generator 4 1230MHz

0 14V-0 SV (50 ohms) A M internal & external Type LO-4 4. 41MH
mod_facilives SUPERB CONDITION £1250.00 ype LO-4( 0-108MH
MARCONI INSTRUMENTS Type LO-170 170-330MH

TF1060 U H F Signal Generator 450-1250MH; Type LO-610 I60MH
wave and pulse a m £350.00
TFBB7 Sig Generator 15KHz-30MHz O p vol
0 4pvav £185.00
TF2005R Two Tone Source The instr i

two identical low-distarnon af  oscillalo
monitored aftenuator unit. to form a compac!t test set
for the measurement of inter-modulation distortion
using the methads recommended by S M P TE and
CCIF Frequency range 20Hz to 20KH: in six bands

MULTIMETERS

M Mi & lpads £13.50

feach osciflator can be adjusted and used i OSCILLOSCOPES
dently} Harmomic distort:on Less than 0 05% between
63Hz and 6KHz when using unbalanced output DYNAMCO

Generally less than O 1 under other conditions
Intermodulation  Below —80dB with respect to the
wanted signal Amphitude Reference Level [

+10dBm from each oscillator Quiput attenuator
111dB in 0 1dB steps Output impedance 6001}
unbalanced or 6000 1500 or 75Q balanced and
centre-tapped £485.00
SHF Signal Generator 61BC 2 8 7 6GH2 5(

Type 7200 15MH2 Duai Channei Portable c/w Plug
Ins 7201 & 7212 Sohd Siate 10mV/div to SV/dw
X10 on channel 1 permits 1mV/div to 12 §V/div
Calibrated Sweep Delay ¢/ w bart pack £310.00
GREENPAR

Probe Kits GEB1600/1 — New £25.00
HEWLETT PACKARD

ohms £500 5A 50MHz Dscilloscope © w Plug 1 AIRMEC
FM /AM Signal Generator TF 9954, 35 Minstry Trace Amp OmV em 80A Auxiliary Time Interval Meter 369 Mains operated transistorised -
type No CT402 1 5MHz2.220MH:; RF Plug-in £295.00 umt Time intervals 100nsecs to 30msecs Superb
2uv-200mV Internal & External Mod Faciies V 85E MH; w Plug condition £95.00
good condition £385 k ( £395.00 BECKMAN
FM /A M Signal Generator TF995A/5 1 65.220MH PHILIPS Transter Oscilator 7580H DC-15GHz with counter
in § bands 0 1uV-200mV FM up 1o - 120KHz from 15MHz Portable M32 £380.00 7 5MHz-15GHz without counter  Sensitivity 100mV
50Hz-16KHz A M up to 50% from 100Mz-10KHz SOLARTRON (RMS) SPECIAL OFFER £250
o/p 2uV-200mV  (2) with terminating un Portable Scope DC-6Mt t 436 £1085 B& K
1uV-100mV Int mod freqs 400Hz 1KHz & 1 5KHy . Scope CO 1400c.15M¥ ) T Deviation Bridoe 1504 P.O.A.
Distortion (1) M 5Hz ( Cx 14 1443 1448 €180 BIRD 2=
‘A Gt £300 to £450 B e TRONIX Coaxial Resistor 8053 10W RF coaxial load resistor
AM Signal Generator TFB01D 1 Freq rang Sampling Seor , £20.00
Ao . pe £450
10-470MHz R F output 0 1.-1V Piston attenuat

; - § ; 8 Termahne 6 120/0-600/0-
50chms Impedance Modulation Int A M TKH:z Ext Scope Camera C-12 Superb cond & complete [Watisiealeimaling CERY Eas P

q €190.00 1200W 30-500MHz £425.00
A év\w zlorjzémri(,iz_ Low spurious F Mgaog a0 50MHz Model 546 ¢/w 1A plugn £635.00 Wattmeier Termaline 67 ranges
AM gnat (?eneva!ov TEBOTD/ 15 Military version TV Wavefo 52¢ se Fiat 0-25 0-100/0-500W 30-500MH £265.00
Sig C ihitary 510
10-485MHz £450-€800 8.P.L. . ) as
R C Osciliator TF1370A 10H2-10MHz Square Wave “omponent paraior C2457 5 P.O.A.

BRUEL & KJAER

Automat' Vibration Exciter Contral 1018 £395.00
DECCA

Power Supply for Noise Source MW 61 P.OA.
FLUKE

Industrial Counter/ Totaliser 1941 req Measure.
ment 5Hz-40MHz  10mV sensitivity Totahse

up to t00KHz High Outputs up 1o 31 BV £285
Phase/A M Signal Generator TF 2003
0 4-12MHz £150¢
AM Sgnal Generator TF 80183 12 4B5MH2
0 1uv-1v £195
RC O's ator TF D1 Freque ¥ a
20HZ-200KHz  Output  Direct 1nt 600(0-20Vv

vanabie Attenuator O 6dB.in 10dB steps Impedance neasurements to 999999 ts Presettable display

6000 Distorion Via 1KHz Filter less than B0 and 8 - N BPM measurement £150.00

Direct or via Atienuator Less than 0 5% 50Hz-20KH ransisto plays curves of NPN B BB e vn) eTT PACKARD

Less than 1% 20H2-200KHz £120-£150 GLIP Qe W S ";g;‘ Digital Recorder 560A £110 14DMH:z centre freq Brand new £20
FM/AM Signal Generator TF937 1 CT320 S o et ~-9-A- M Dignal Recorder 5618 Sweep Generator Sm2000 ¢ /w plug-ins B-3M and S 6|
35KHz-18 3MHz As seen condition €80 Du i pSiRoqetcalldetiec g rectional detector 7870 1 9-4 1Gh: and SAMM P.O.A.
Signal Generator TF144H 4 Late models in super ) P o Directional detector 788C 3 7.8 3Ghz WAYNE KERR

condtion £500 to £650 SC2Zn L UHF Attenuatar 355C Current Ratio Transtormer T102C P.O.A.

TF995B. 5 AM FM a HOUSTON -

200KH1-220MH: Narrow " mod ble XY Omaigraphic Recorder type 6520 OLTMETERS

radio testing 3 mod freqs £675.00 XY & XYY Omnigraphic Recorder type 6452 VARCE iy

MARCONI-SANDERS MAHRCONI INSTS, VM 77D AC Millivoltmete £50.00

Microwave Sweep Generator type 6600A c/w 6619
plug in 1.7Ghz-4 2GHz £2900.00

Attenuater TF 1073A £85

a Q orto 4 343 P.O.A. Electronic Voltmeter 1806A AC DC & OHMS -+
MUIRHEAD L f Decade Osciftator D8BOA 2-pha 544 DC50MHz Oscilloscope ¢ 'w CA Plug Dual Pr T™MB81 Ix1 use with valve voltmete Accuracy Wide freq Range up to 1500 MHz£200.00
O O0THZ-11 2KHz £298 2AMHz 50m £375.00 TF2600 Brand new £20 HEWLETT PACKARD
Decade Oscillator DB900D 1Hz-11 2KHz £260 age DC Vacuum Tube Voltmeter 412A 1MV-10

AF Power Me TF8G3A 20Hz-20KH: 1mw 10
Waits F§ 7 5 ohms to 20Kohn

NEUWIRTH (WEST GERMANY)
VHF Signal Generator MS4 /U Freq Range 9 6MH ¢

TELEQUIPMENT Accuracy Can also be used as Ohmmeter and Am

30MHz Turret Osc for each band Accuracy 1 2 DC-6N £115.00 Jut of Liemit dicate TF 2404 2M1  Checks VTVM 400D TmV 10 300V FSD 12 ranges >
o p 30mV-tuV Freq Dev 1KHz 100KH: Amp £125.00 adings tre lectron L and ot digi7s 4MHz 2% accuracy Input Impedance 10Mohms £85
Mod 0-100 £175.00 WANDEL & GOLTERMANN t ec | VTVM 400L Loganthmic version of 400D Reads RMS
PHILIPS RIS 218 0 ~ Pc . e sk e | and  witt value of sine wave tog voltage scale 0 310 1 & O 8 1c
PM 5167 Func er Su £325.00 ATE P.0.A. Bl 3 Linear dB scale Input Impedance 10Mohms ~ £9
positive pulse gative PROBES (Now) Blank & Sync Mixer TF 29( £90 F Ran
0001 Hy 10MH: ott a X1 Part No 90 £6.50 RHODE & SCHWARTZ QHz- 4MHz 3 1 0mv 200V FS {12 ranges
IMH2)  Output  40V(P-P) Impedance 50 ohe (10 Part No 91 £8.50 [l Polyscop Swob 1 ura 1 (50H:.500KHz)

Variable DC Offset External swe

X1 & X able) Part No 95 £10.50 Setektomat USWV

hase Hold tunction Overange warming Frequency tndicator FKN-BN 47051

ndition £615.00

PM5501 Colour bar ‘generstor Extremely light and MISCELLANEOUS TEKTRONIX

compact nstrument for mobite  maintenar Programmer 26 P.OA.
different test patterns tor colour and black ‘white TV ADVANCE 2 € secs
mstallation and service R F output signal switchable F C £110.00 ange MF

VHF. Band Il and UHF Band 1V 1KHz tone Ic

V e HC €15 Mete el reac C e 3 Genera 0.300V Ac
performance checks (sine wave £165.00 X-Y Plotter LR100 — Further details on request max DC Resista up 10 500Moh £60/£95
50MH: Puise Generatar PM571: £435.00 £325.00 TELONIC nic Voitmeter TF2604 £225.00
Pulse Generator PM5775 £800.00 Digital Panel Meter DPM302 (new £45.00 Band Pass Filt TBA 140 60 5CC1 5 Section TNC to 3 2

Pulse Generator PM§776 £900.00 Digntal Panel Meter DPM301 (new £50.00 INC connector 4" tubular 60MHz bandwdth

49-53 Pancras Road

el ey sy ADD 87 VAT TOALL PRICES
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50mV-100V Freq Range 20H;-100MHr €55
Valve Voltmeter TF2600 €175
PHILIPS

HF Milvoltmeter GM 6014  Measuring
1mV-300mV n 6 ranges acy at 30K
FSD — Amplitude Char 1KHz-30KHz flat s

Ranges

DC  Microvolimeter |M6f20 104V

A A A
AU other ranges Recorder o/ p faciinty

TRANSMISSION
TEST EQUIPMENT

AlRMEC/RACAL

Wave Analyser 2484 §.-300MHz £250 10 £300

300MH?
hon Me

Type 210 Modulauon Meter {garlier version of 2104

£85-£100
Type 210A Modulaton Meter 2.6:300 MHz A M
Range 0-100 FM Range 010 = 100 KHz in 4
ranges

HEWLETT PACKARD

components uf

Carnage and packing
charge extra on all items
unless otherwise stated

On these pages you will find just th
briefest selection from the vast range which we
hold in stock at any one time.

If you are seeking a specific item and it is
not listed, it will pay you to ring us first — we
believe we offer the best prices and the best
service.

VWORLD WIDE EXPORT

Enquiries and tenders welcome from any
pert of the world.

HOW TO REACH US .. .

We are easy to reach, no matter where you
live. Minutes away from Kings Cross or St.
Pancras main-line stations, and a bus ride from

Euston; only just over half an hour from
Heathrow Airport.

EEE—
York Way %,

KING'S cnnss’°

49-53
Pancras Rd
| London
- NW120B
Telephone:
, 01-837778

CLEARANCE
SALE

A.C. CLAMP VOLT-AMMETER, TYPE U91.

Reads alternating current without breaking the circun
Basic ranges 10. 25100, 250 and 500A ts.d Price
complete with carrying case, leads et £12.50

HIGH SPEED STRIP-CHART RECORDERS, TYPE
H3020 SERIES.
One. Three and Five channel instruments. equipped
with two additional event-marker pens. these robust
nstruments are 1deal for recording varying d ¢ signals
Natural resonam frequency 5SHz. sensitivity 8mA
tull-scale Wide choice of chart-speeds, push-button
selected from 0 1w 25mm/sec Supplied complete in
wooden tiansit cases Complete with accessories and
spare paper charts Limnited stocks only at H 3020 — 1
£99.50. H 3020 — 3 £145.00, H 3020 5
OKHz €60.00-€80.00 Ml ¢265 00
A.F. TRANSMISSION MEASURING SET. Mo
TF2332 Frequency Range 20Hz to 20KHz Accuracy MUTUAL INDUCTANCE BOX, TVPE P538
0 2Hz P.O.A, 3 Decades. 0-10 mH.  0-1mH §00.H and
RADIOMETER -ontinuously varnable dial 1 to 11.H. accuracy
Wave Anal yser rRA T3 Special version of FHA 2 03 1deal for experimental use Or as 3 COMPparnsen
with facil odulation measurements and reference Few only £25.00
selective measuvemems of frequency responses Freq
range 30Hz to 16KHz OHz 10
60Hz Selectivity 3 curves with following 1dB points
1 25H7 -12 5H 63Hz and 60dB points ~ 40Hz
130 3
150 M a0
ge range TKV Auxi Oscillator
Range OHz to 1 6 KHzand | 610 1 6KHz o/p
EMF) continuously vanable |Impedence .
16 4F 3 WOW & FLUTTER METER, TYPE WF971.
WANDEL & GOLYERMAN Designed to DIN and CCIR requirements. measures
10 KHz-14MHz Generator Flutter from -0 ) 03% and 1% fsd and Dnft
n\ table 50 .\ 10 2% isd Frequency range 3000 and 3150Hz
un evel meter internal oscillator. stablity better than 0 1% Imput
Dosswhle Ou" ut m\pedence 150 76 7 Impedance 10kOhms £295.00
ohms - 25KHz Fine Tuning range
Level Meter TFPM 43 10KHz-- 14MHz
Bandwidih (BO0OHz and aKHz Selective measu

OUTPUT POWER METER, TYPE MU964.
Measures AF Power from 10mW to 1OW fs.d in 4
ranges Addition Additional calibraton indicates dB
from —3 to +40 relatve to 1Tm
Frequency characlenstics 0 5dB fie 20H:
50kHz, Accuracy at 1kH. -0 5dB Choce ol 40
impedance values, switch selected. trom 2.5 to
kohms £135.00

DISTORTION FACTOR METER, D5668.

Measures nose and distortion trom 0 03% to 100

rang o 40.V (lowest readable 2 u tor fundamental frequencies of 10Hz 10 1MHz May be
15KHz fine tuning H\gh sensitivity used as a sensitive volimeter from 1mV to 300V fsd

£250.00 12 ranges) from 10H: 10 2MHz 3dB at

3MHz) £295.00

comprises a generator and recewe portion and operates
ng to th ntermodulation  mett
ortion measuring sel mainly used to

distorn teng on FM

dis

NOTE:—
ALL EQUIPMENT ABOVE IN NEW
CONDITION. WARRANTY 90
DAYS.

ortion  meas to
de mod For mul '\anne\ FM Radlo ° ystem:
12MHz 3 €350

TELEPHONE
TEST EQUIPMENT

SIEMENS TF936 Impedance Bridge
Mere Universal Brdye TF1313A
Meter 30 335 NHz tCR Bndge 1F 8688
0  3W29 K 245 CCT Magn
Leve! Oscillator 3W5 18

BRIDGES

£€125.00

£525

£115.00

Meter ¢ Oscillator
£685.00

Please note: All instruments offered are
secondhand and tested and guaranteed 12
months unless otherwise stated
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WAYNE KERR

Radio Freq Bridge B601 £95
RF Admuttance Bridge B701 £85.
COMPONENT BRIOGE B521 (CT 375)
Seif-contained portable mains operated equipment
designed to provide accurate measurements over an
extremely wide range of resistance capacitance
inductance and impedance values Resistance 10
ranges from 1m ohm 1o 1000 M chm Capacitance 10
ranges from 50k uF to 500pF Inductance 10 ranges
trom 12F to 500 KH Capable of measuring
components 1N situ £105.0

OSCILLOSCOPE
TEST EQUIPMENT

TEKTRONIX
Tine Mark Generator 184
S en M
connecto
Time Mar
Mc

AND MULTIMETERS

DYNAMCO
DVM OM 20225 10.V-2Kv Max reading 39999
Accuracy 002 Resolution ! 4 0
impedance 25KMohms
Digital Voltmeter DM 2023 C/w DC

Scale 99999 00} FS DC

HEWLETT PACKARD
DVM type 34304 3 dign 5 ranges 100mV to 100V
nput resistance 10Mohms  Overload protectior
£145.00

Dig Multimeter 34702A with Display 34740A.
4 digit dispiay. 4 ranges both AC & DC plus 6
ranges of ohms. AC function covers 45MHz to
100K Hz. Ohms ranges are 1000hms to 10Mohms
F.S. LED dispisy. New condition. A much sought
after device atilf in current production £40

PHILIPS
D.M M TYPE PM2423 3" digit, DC Volts 2V-1 KV AC
VOLTS 2v-350V. R=200 ohms — 200 M.ohms
Accuracy 0 1% of reading. Automauc range switching
for all functions. Automatc polarity indicator £140.00
D MM TYPE PM2522 3% dign DC Vohts 0 2-1KV
AC Volts 0.2-600 vV AC/DC Current 0 2mA-2A R -
200 ohms — 20 M ohms Accuracy 0 1% = 0 1% of
range DC Volts. Full circunt protection. LED display
£150.00
S|GN/ROGERS
A F Volimeter AM324
SOLARTRON
A C Converter (IM1213 30mV — 300V mean reading
req range 10Hz—~10KHz P.O.A
DC Digital Volimeter LM 1420 5E.V—1Kv in 6
ranges 00 £235.00
VM Tvpr LM 1420 2Ba OC true RM S and mean
AC sensing Accurate measurement rrespec
harmonic distortion  accura +0 25
40Hz —20KH2
DVM Type LM 1440 2 10V

£50.00

£
2Kv DC n 5 vanges
FSC
P O.A.
DV M LM 14803 Autoranging version of LM
4403 Max reading 39999 5uV-2KV DC Full
P.O.A.
/M LM 1604 0019
i« cy Max ad 1y 99 V- 1KV emote
0 mode No
P.O.A.
£245.00

snd
S range b

MR Freq range Mz 2Mrs

REMEMBER

We also buy

We are interested in
providing quotations
for the purchase of
good quality used
and unused Test
Equipment.
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Eddystone FSK Teleprinter
Drive Unit
Type 1529

Please write for details

A compact, cost-effective unit suitable for use
with most professional communications equipment

%¥ Allsolid-state
¥ Self-powered
¥ Baudratesin

excess of 200

* Frequency shifts 856Hz - 1100Hz

% Integral teleprinter signalling
supplies

* Input 100kHz and 1.4MHz

-
|
|

2 f
FSK Lo s ; F o ~|
DEMODULATOR “ v ® T o o M”_,,,‘___..“’_I
TYPE 1529 e, - OUTPUT DRIVE " RO ==
- @ *

Eddystone Radio Limited

Member of Marconi Communication Systems Limited

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

A GEC-Marconi Electronics Company
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TF 801B/2. Spec as tur 8010 bul minor Cncunt
dHerences Few only teft £150

PLEASE NOTE

FREQUENCY ANALYSER D-669-A.
MARCONI Frequenty range 30C s 30kt s m 6 ranges Unless offered as as seen
STF 867 Amphitude stabilty = 1db £120.00.
IaNAL - ALL EQUIPMENT
GENERATOR
| G B o SINGER PANORAMIC SPECTRUM ANALYSER ordered from us s completely
\ 04Viwoav uiey FIPESPA 10 e —_ overhauled mechanically and elec-
= — —i requenc Ha- H
:EE “m B brequency range : 2 Full spec and tncally in our own laborataries
e b TF 995A/1 or A/2 or A/2M or A5 SIGNAL
) N GENERATORS. Very bigh class AM FM 1 H5MHY 10

— TF 1041 B VALVE MULTIMETER. DC vontage trom
300mV 10 1.000V. AC valtage from 300mV 10 300V at
upto 1 Q0OMHz Puce £59.

TF 1370 R.C. OSCILLATOR FOR SQUARE & SINE
WAVE, Freq 41 6V tmy 10HZ TMHZ square wave
U 73 2pp 10Hz TOOKH, Attenuator range  SOdB 1y
+ 10dB impedance 75 100 600.! £145,

TF _6600 SECONDARY PUL>E UNIT

TF 455E WAVE ANALYSER. Freq range 20 ¢ s to
16 ke s double crystal Blter gives 4 ¢ s pass Land
Envelope distortion test un 11 nbuts up 1o 400 M s
£98.00,

RADIOMETER TYPE MS111 SIGNAL
GENERATOR. High guahty Danstt prudue hon
10kH; 110MH,; £200

REDIFON SSB TRANSISTORISED TRANS-
CEIVER GR410. 2 16 « ~ 200 250v 4 (hannels
100W pep

220MHz Detanied spec and prce on apphi ation

E.H RESEARCH LABDRATORIES

INC. MODEL

133A PULSE GENERATOR. Features Ultralin
ear ramp rise and fall independently vanable
50v output nto 50 ohms ether polanty
Automatic overioad protection  Synchronous
gaung. all sold state £275.00

TF B801D/1/S SIGNAL GENERATOR. Range
10 485MH: i 5 ranges RE - oulpul U1 v 1V
Source CM 50t output mpedance Internal
modulation at 1KHz at up 10 90%

Please ask for technical
details and prices of all
equipment.

MODEL 122 GENERATOR

Features Rep rates 10 200MHz  Nanosecond
Switching times  synchionous gating Pulsetop PAMETRADA WAVE ANALYSER TYPE
Baseline mversion plus offset. all solid stare D-489-G. Freq range 19 ¢ 521 K s
£295.00 Lontinuously vdrable in mine canges 19 90 ¢ s
79150 ¢ 5 139210 ¢ s x 1 x 10 = 1001
Freq atcuracy x 1 and x 10 ranges = 03
ANCILLARY EQUIPMENT: D-625-A LOW
FREQ. MODULATOR. Freq range 2 c/s-20

MUIRHEAD

TRIGGERED VACUUM SPARK GAP TYPE ZR
7512, Capable of svatching 15 OO0 ouies al A5kY
£50.00

RHODE & SCHWARZ

Zg DIAGRAPH TYPE /DU 30 420MH: 50!

LOW RESISTANCE HEADFHONES TYPE CLR
€1.50. 30p pustagy VAT 12

Directly measures mulnterminal networks phrase
shift phrase angle with comphmentary POWER
SIGNAL GENERATOR TYPE SMLM nigh freq
resalution internal external mod up 1o 3v out
FREQUENCY SYNTHESIZER TYPE XUA.
30H2-30MHz  with  FREQUENCY INDICATOR
TYPE FKM 15 30MHz 30 100MH7

UHF POWER SIGNAL GENERATOR TYPE
SLRD from 275 to 2750 MHz Power up 10 50W
UHF SIGNAL GENERATOR TYPE SMLM
from 30 to 303 MHz

UHF SIGNAL GENERATOR TYPE SLSD from
300 to 300-940 MHz

FREQUENCY INDICATDR TYPE FKM from 30
to 1000 MHz

UHF SIGNAL GENERATOR TYPE SDR from
300 to 1000 MHz n 8 ranges

css (down to 1 c/s when analyser i1s used iIn
High Q ) freq Accuracy = 01 ¢c/s {providing
supply freq 1s first measured) Price £275.00,
DECADE OSILLATOR D-890-A. Frequency
accuracy without cyrystal check facilty X 1 range
© 02% or * 0 2c/s whichever 1s greater X 10
range ~ 0 4% (above 10kc/s) 249.00.
SANDERS MICROWAVE SIGNAL GENER-
ATOR CT 478 from | 5 kMHz 10 4 5MHz
CT 480 from 7kMHz to 12kMHz
DAWE INST LTD. SIGNAL GENERATOR
TYPECTY 439 7 5Hzto 103kHz 010 3V £40.00.
TF 144H Range from 10kHz to 72MHz in 12
bands Accuracy - 1% oulput 2uV to 2V (nternal
A M 400Hz and 1KHz up 10 80%
NOISE GENERATOR CT 82 15khz 160MHz

TEKTRONIX OSCILLOSCOPES MAIN
FRAME ONLY 535A. Bandwiuin DU to 15MH,

at 3uB depending Gnoplug i umt Speaticator
and price on request

S4SA. Bandwidth DC to J0MHZ 348 down o
JUMHz = dB  depending un plug in umt

Speailication and prce on teguest

551. 27MHz DUAL BEAM OSCILLOSCOPE.
Accepls multi trace  chHerental Csampling  and
shectrum dagdiyser plug moanits Speohcaton and
Pt e on request

PLUG-IN UNIT TYPE CA. Ffor sinyle or
ual ate operdlion  edch Channel Nas 1S 0w
pUL selectun attenuatur gan wnd polanty Price
£65.00, packing & carrage 11 90

ARB8 D & LF SPARES. /. LTI

LK vt far osg

RF METERS. 0 1o d amps 2 5 USA brand new

£1.50 PEP 24

TELEPHONE TYPE “J° fiopu ahsedt

TU UNE MAGNETO SWITCHBOARDS

GO LINE AUTOMATIC PRIVATE TELEPHONE
SWITCHBOARDS

CABLE LAYING APPARATUS No 11, New

Poiuchon PO A

FOR EXPORT ONLY

RCA ET4336. . M OMC 5 350W alsa

AT Stk 0

Prices on apphcation moditied versiae ol i creased sutput 1o ZOU0W
H.F. SIGNAL GENERATOR TYPE 201. Macde | VALVES & TRANSISTORS. Telephone wuitied versi treased output 1o /00
Arrmee Constart outhbut level  wittin usd(u'g " enquities for valves, transistors etc  «etail 749 Collins 231D 4 ¢ w3 MK/ 21 MH7 10
HEWLETT-PACKARD gver entite trequenty range Freq JUkHZ 10 JOMHZ i 3934. wade and export 743 0899 Car el Aute o man o g
7bands Stability betier than 0 005% Price £66. 2 Wl BTy
AUDIO GENERATOR MODEL 206-A. 62 Transceivers
Freq 20c to 20 000c. matching T ——— Mutlard C11, 1ugh pawer mstailanon TOOOW.
impedance 50 150 600 ohms Price CARRIAGE EXTRA FROM ‘7’;':":1"3:‘/?"““" e Pel) s E“” Y'”W“a TeCniieas dtads and pces avadable on s
£85.00 £3 to £6 according to cost £195.00. .
KAHN SSB ADAPTOR TYPE RSSB — 62 — 18. - a
Designed for recevers with 455 500KH; IF at 100mv LEVEL OSCILLATORS made by SIEMENS. 3 types SOLARTRON c 0 Lo M 0 R

avalable 1 0 410 1200kH: 2 10kHz 10 1 /MH, 3
0 310 1600kH2z Prices an request
TF 934 DEVIATION METER. /50MH/ £55

tmax ) nput £65. e
HR 23 TRIPLE DIVERSITY SSB RECEIVERS. Freq
3275MHz VF O ar 6 x1al positons Reception of
independent single or double side band transcewvers
Full spec on apphcaton £350

PLEASE SEND STAMP WITH
ENQUIRIES

DIGITAL VOLTMETER. LM142b LMIiJ120 2BA

LM1420 LM1440 3 {ELECTRONICS LTD.)

170 Goldhawk Rd.. London, W.12
Tel. 01-743 0899
Open Monday to Friday
9-12.30. 1.30-5.30 p.m.

VAT FOR TES1 EQUIPMENT
8% PLEASE ADD 8%

500/250 MEDIUM WAVE BROADCAST
TRANSMITTERS. Expurt unty Price and detads
un pphication
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MAINS INTERCC EMA RiTERNATION:
TELEPHONE AMPLIFIER , ' D
‘ ——— . o sAines INTERNATIONAL
T & =550 ,
ﬁ TTL 7400 NEW LOW PRICES
ERLY Pl S00 009 | 7441 7486 £0.25 | 74156£0.69
74 . 25 .
£14.95 29-99 7401 009 | 7442 7489 1.45| 74157 0.69
+ VAT £120 por pair 7402 010 | 7443 7490 032 | 74158 0.69

Latest transistorised Teleptione Amplifier
is completely automatic with detachable
plug-in speaker. Placing the receiveron
to the cradle activates a switch for
immediate two-way conversation with-
out holding the hand-set. Many people
can listen at a time. Increase efficiency
in office. shop. workshop. Perfect for
‘conference’” calls: Jeaves the user's
hands free to make notes, consult files.
No long waiting. On/Off switch. volume

+ V.AT £3.75
Made to British Safety and Telecommunica-
tions Standards The modern way of instant
2.way communications. Supplied with
3-core wire Just plug nto power socket
Ready for use Crystal clear Communications
from office to office Operates over “2-mile
range on the same mains phase. On/off
switch. Volume control. Useful as office
1ntercom,  surgery and homes, between
office and warehouse. No GPO licence

7444
7445
7446
7447
7448
7450
7451
7453

7491 0.55
7492 035
7493  0.35
7494  0.40
7495 045
7496 0.55
74100 0.89
74107 0.23

7403
7404
7405
7406
7407
7408
7409
7410

74160 0.89
74162 0.89
74163
74164
74165
74166
74170
74175

o
@
@

UDOODODDNO OO
[soNG N N Fo ool NS Ré R Né

0000000000000 00000 0!

B NON=N=NNN=2O = RN = = —
OON—="W=2RNNONOWWNNWWO

0.65 1
0.60 !
012 1.
0.12 1.
0.12 0.
control. Model with tape-recording | required Full price refund if returned in 10 7411 7454 0.12 74121 0.23 74180 O.
facility £16.95 + VAT £1 36 P & P 75p | days Six months’ service guarantee. P 7413 7460 0.11 74122 0.37 74181 2.
C.W.0. 10-day price refund guarantee & P. 90p. 7416 7470 024 74123 0.45 74182 O.
WEST LONDON DIRECT SUPPLIES (W/W) 7417 7472 0.21 74145 0.57 74192 0.
169 Kensington High Street, London W.8 7420 7473 0.25 74150 0.75 74193 0.
7426 7474 025 74151 0.59 74194 0.
7430 7475 035 74153 0.69 | 74195 O.
7432 7476 0.24 74154 1.05 74198 1.
SURROUND SOUND KITS 7437 7483 069 | 74155 0.69 | 74199 1.
7438 7485 0.85
4000A 4010 £0 36 4021
N st wih Dt orier Syammosiser TyneSa £0.14 | 4011 914 | 4022
new ign ecoder n 1zer
improved munngg {with or wnrhout SQ Option) T;‘;))e 5A 4001 0.14 4012 0.14 4023

PRICE LIST (VAT in brackets: overseas customers neglec)]

c D4 Complete kit
PCB ICS: and coils only

Qs Variomatrix Decoder Kit
“As above but with SQ option
SQ Type L3A Kit
Type L5A Kit
PCBs (for both types)

Master Switch Kit
4 Gang Potentiometer

(Overseas Airmail £4 per kit)
_ For details send SAE to

COMPCOR ELECTRONICS LIMITED

9 DELL WAY, LONDON W13 8JH. Telephone 01-998 8221

£€35.00+ (£4 38)
£18.00+ (£2.25)
£32.00+ (£4.00)
£36.00+ (£4 50)
£26.50+ (£3.31)
£31.50+ (£394)
£6.90+ (£0.86)

£9.50+ (£119)
£2.00+ (£0.25)

4024
4025 -
4027
4028
4030

4002 0.14 4013 0.36
0.75 4014 0.65
0.14 4015 0.65
0.65 4016 0.38

0.36 4020 0.75
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NEW COMPONENTS

Resistors. 5% carbon E12 2 7t} to
10M AW 1p. W 2p. Preset Pots
subminiature 0. 1W 10072 0 4M7
Vertical 9p, hornzontal 9p. Potentio-
meters 0.25W 4K7 to 2M2 log or Iin
Single 24p, dual 75p. Polystyrene
Capacitors E12 63v 22pf to 8200pf
3 V2p. Ceramic Capacitors, ver1 50V E6
22pt 10 4700pf 3p. Mylar Capacitors
100V vert 001, 002, 005 4p. 01
02, 025 4Yz2p. Polyester Capacitors
250v E6vert 0110 Tmit5Vap. 15 22
7p. 47mf 11p. Electrolytics 50V 47
1. 2mf 5p. 26V 5 10mf 5p. 16V 22
47mf 6p. 100mf 7p. 220mf 9p. 470mf

118. 1000mi 18p. Zener Diodes
400mw E24 3v3 10 33V 8Vap.

TV GAMES CHIP

AY-3-8500 £11.50. Prnted circuit
and kit of extra parts £7.95. Add on
colour kit P.O.A. Send sae for data

BATTERY ELIMINATOR BARGAINS
3-WAY MODELS

With 4-way muitjack connector Type 1
3/4Y%:/6v at 100mA £2.30. Type 2
6/72/9v 300mA £2.90.

100MA RADIO MODELS

With press-stud connectors. 9v £3.45.
6v £3.45. 9+9v £5.45. 42 +4%V
£5.45 6+ 6V £5.45.

150MA CASSETTE MODELS

72V with 5 pin DIN piug £3.65.

. LINEARS

LM300 TO99
301 Vv DIP
302 TOS89
304 TO100
305 7099
307 V DiP
TOS9
308 A DIP
324 A DIP
339 A DIP
3407 7092
380 A DIP
381 A DIP
550 A DIP
555 V DIP
556 B DIP
560 B DIP

B DIP £2.45
A DIP
V DIP
V DIP

£0.45 562
0.25 565
0.40 566
0.50 567
0.45 709 A DIP
0.38 710 A DIP
711 A DIP
723 A DIP
739 A DIP
741 Vv DIP
747 (1456) A DIP
748 'V DIP
5556 (1456) V DIP
5558 (1458) V DIP
LM 3800 Adip
ICL80O38 Funct. Gen.
8864 22 Pin

pkg

o
H
[¢5)

NOOOOO == =0
BNWOO®N= OO

OO OO ~NW®
“NOO0OO0O0OO0O00OO!
PONDONBNDW=N
SEND FOR FREE CATALOGUE
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MAINS TRANSFORMERS

6-0-6V 100mA 94p. 9-0.9V 75mA 94p.
12:0-12V 50mA 94p. 0/12.15
20/24/30V 1A £3.65. 012/ 15
20/24/30V 2A £4.95. 18V 1A £1.95.
6-0-6V 12A £2.55. 9-0-9V 1A £2.19.
12.0.12v_ 1A £2.49. 150.15V 1A
€£2.69. 30-0-30V 1A £3.39.

PRINTED CIRCUIT KiTS, ETC. %
Contains etching dish, 100 sq in of pc

BATTERY ELIMINATOR KITS
100mA Radio Types with press stud
batiery terminals 4%V £2.10. 6V
£2.10. 9V £2.10. 4'2V+4'2V £2.50.
6V +6V £2.50. 9V +9V £2.50.
Stabilized B-way Types transistor
tabitized o ve low hum
3/4'2/6/7 9 15‘ 1518v. 100mA
model £3.20. 1 Amp model £6.50.
Heavy Duty 13-way Types
4'42/6 8% /11/13/14/17/21725/

MEMORIES w/DATA

256 Bit Ram Mos £0.75
1103 1024 Bit Ram Mos 0.75
7489 (8225) 64 Bit Ram TTL 1.45
82S23 Programmable ROM 1.85
5260 1024 Bit Ram Low Pwr. 1.45
5261 1024 Bit Ram L Power 1.56
1702A 2048 Bit Ram 52515316 Clock Chip 3.95
2102 1024 Bit Status Ram 150 | CT7001 Clock Chip 3.85
V=Mini Dip A=14L Dip B=16L DIP TO99 8-Pin Header
TO100 10-Pin Header
Data sheets supplied on request. Add .20 ea. excepted as

CALCULATORS &
CLOCK w/DATA

5002 Cal Chip £0.79
5005 CalChip 0.79
5725  Cal Chip 1.10
5312  Clock Chip 2.50

1101

board 1lb fernic chionde, etch resist pen e - noted.

drll bt and laminate cover £3.65. b | 2o zéoif:no,mm’:_zfnf):;gf'zf/"'gg' —

Top Fich rewst ren 7op. " PEPP | Outpui 6 772/9V 1A reguisied £1.95. DISCOUNTS: MIN. SN

i S:V"“’c‘r"iz:ﬁ‘ ngoratorv Power Kit. 10% on orders over £10 ORDER Y {)EMA v

Sheceroa Lot €125, 7 Amo g14.95 T 1B2b em ereles ever 529 2200 ELECTRONICS
T-DeC £3.61. T S SINCLAIR 1C20 =
u-DeCA £3.97. %" \:?»..f 1 IC20 10W+ 10W stereo amp kit with RMS: PRICES LISTED ARE BRITISH POUNDS & PENCE.
U-GDeSB £(6:.97. o ~=*§‘; printed circuit £4.95. PZ20 power supply SEND CHEQUE WITH ORDER. ACCESS CARD,
1 IL {C car- Co for above £3.65. VP20 control and
SR, | picamp ki £8.95. Send sa e g i BANKAMERICARD, BARCLAY CARD ACCEPTED.

SINCLAIR PROJECT 80 MODULES
PZ5 £4.95. 740 £5.75.

BI-PAK AUDIO MODULES

S450 Tuner £20.95. AL60 £4.60.
PA100 £14.95. MK60 Audio Kn
£31.95. Stereo 30 £15.50. SPMBO

1 —JC12 AND JC40 AMPLIFIERS

JC12 6W IC au
dio amp with data «
and printed crreunt
£1.95. Also new
JC40 20w model

Ve
with pch £3.95.

< A
e
Send s.ae for free leaflet W

£3.65. BMT80 £3.32.
b—

FERRANTI ZN414 |
IC radio chip £1.44. Extra parts and pcb |
for radio £3.86. Case £1. S.a e for data l

SINCLAIR MICROWONDERS
Sinclanr pocket TV £165. Cambridge
ientific calculator £8.45. Oxford
scientfic £10.60.

SWANLEY ELECTRONICS
DEPT. WW, PO BOX 68, 32 GOLDSEL ROAD, SWANLEY, KENT BR8 8TQ

Mail Order only No callers Send s ae for free data on kits Post 30p on orders under
£4 50. otherwise fiee Prices include VAT Oftficial orders welcome Overseas customers

deduct 7% VAT onitems marked * and 11

on others

(Card No. and expiration date requested). TERMS
OFFERED TO SCHOOLS & INSTITUTIONS

SHIPMENT VIA AIR MAIL
under 4.99
5.00-9 99

POSTAL AND HANDLING CHARGES

add 45
add.35

£10 and over
No Charge

DEMA ELECTRONICS
INTERNATIONAL

P.0O. Box 407
San Remo, CA 94583 USA

www americanradiohistorv com
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RELAYS—UNISELECTORS—
SWITCHES

MINIATURE PLUG-IN RELAYS {Siemans/Varley)
with perspex dust cover and base.

6-12-24-48v D.C. In Stock

{2 c/0 50p: 6 make 60p

4c/075p: P &P 10p

5.7.C. MINIATURE (P.C. Mounting)

with dust cover

2¢/0(18/24v)45p P.P. 10p

4c/0(24/36v) 50p P.P. 10p

6c/0(36/48Bv) ?5p P.P. 10p

1.T.T. 240v A.C. Plug-in RELAYS

{with perspex cover} 10 amp contacts

3c/o75p P.P. 10p

H.D. TIME SWITCHES (100 amp contacts) 1 on/off in
24 hrs. Excellent condition. 240v-50 hz £6.50 P.P £1.00
UNISELECTORS 25 WAY

5 Bank Full Wipe 75 ohm £5.50 P.P. 50p

6 Bank Full Wipe 75 ohm £6.25 P_P. 50p

8 Bank Full Wipe 75 ohm £7.50 P P. 50p

12 Bank Half Wipe 68 ohm £6.50 P.P. 80p

SMALL 12V UNISELECTORS 4 Bank 11 way £2.50 P
50p

D.C. SOLENOIDS 24v (Cont. Rated)

10tb Pull .20 mm Stroke. Size 50 x 48 x 42 mm

75p P.P. 15p

H.D. HONEYWELL MICRO-SWITEH (contacts 2N 0 /2
N.C 20 amp) Y turn action complete with roller actuator
£2PP. 35p

DECADE INDICATOR SWITCHES with plus & minus
Push Buttons. 6 mm digits 75p each P.P. 10p

Also in BT D.

KEY SWITCHES ‘1000° TYPE

4 c/0 each way locking 60p P.P. 10p

6 make each way locking 60p P.P. 10p

Bank of 4. 4 ¢c/0 each way. 1 biased £1.25 P P. 15p

MAGNETIC COUNTERS

MICROFLEX COUNTERS (HZ40B6) 240v 50hz Switches
off or automatically resets after pre-determined number of
input pulses. Contact rating 15 amp £10.00 PP £1.00
3 DIGIT RESET COUNTERS (12v DC) £1.50 (Ex
Equip.}) P P. 20p

3 DIGIT RESET COUNTERS (240v 50 hz) £1.75 (new)
P P. 25

6 DIGIT RESET COUNTERS (24v D.C) £4 (new) PP
25p

4 DIGIT NON-RESET (24v D.C) £1 (New) P.P. 20p

5 DIGIT NON-RESET (24vD.C) £1 (Ex Equip ) P P 20p
6 DIGIT NON-| RESET (48v 0 C) £1.50 (New) PP 20p

MULTICORE CABLES

4 CORE RIBBON (RAINBOW) CABLE 4 x 10/.2m m
forming Yain. wide strip 10m —~78p: 50m —£3: 100m —£6.
P.P 1p per metre

8 CORE RIBBON (RAINBOW) CABLE

8 x 14/76 Forming %2in wide strip

10m—£1.50: 50m—£6.50: lOOm—£12 00 P.P. 1p per
metre

5 COREH.D.CABLESx 70/786 P.V.C.

Black Outer P.V.C. 0.D. % in

"10m—£2.50: 50m—£12: 100m—£22.50 P.P. 2p per
imetre

6 CORE ARMOURED 6 x 40/76 P.V.C. INS

-Outer Sheath-Flexible Galvanised Tubing. 0.D $in.
10m—£3: 50m—£14: 100m—£28. P.P. 2p per metre
10 CORE CABLE 10 x 7/76 (10 colours) PVC 0.D.
7mm,

10m—£2: 50m—£8.50: 100m —£186. P.P 2p per metre
16 PAIR RIBBON CABLE 16 x 2 core PV C double
sheathed forming 55 m.m. wide stnp 10m—£3;
50m—£25: 100m —£40. P P. 2p per metre
EQUIPMENT COOLING FANS (100 C.F M )
PAPST-LUFTER 120x120x38 mm 115v 50hz £5.75
(New) P.P. 50p

PAPST 112x112x556 m m 220v 50 hz £3.50 (Ex Equip )

P.
‘MUFFIN TYPE 120x120x38 mm £3 (Ex Equip) PP
50

S'WPALL TRANSFORMERS 240/715v 40p each
WOODS EXTRACTOR 130x130xBO m m. 240v 50 hz
£3.50 (Ex Equip.) P.P. 7Sp

PAPST (SQUIRREL CAGE) 9 Blade. Less Mounting
£3.50 (new) 240v 50hz P P. 50p

VARIOUS

EH.T. MODULES. Input 190-760v 50 HZ Outpul 13 7Kvi

PK@OSOm/a (150 x 95 x 70mm) £12. P.P. £1

MYRIA MEGOHMMETER TYPE 35A.

MEG/OHMS 500v test. Exceilent condition £48, carr
Q.

SYNCHRONOUS GEARED MOTORS (Smiths) 2 rp m

3rpm.30rph-20rph 6rph 2rph all 240v£1.50

ea P.P 25p .

P.C. EDGE CONNECTORS

32 way ( 1 pitch) finished ends 45p P P. 10p

56 way (.1 pitch) cuttabie 65p P P 10p

64 way ( 1 pitch) cuttable 76p P.P 10p

Mounting Pillars for 56 /64 way 15p pair

Gold Plated Contacts 15p extra

32 way { 15 pitch) Double-Sided Gold Plate Contacts 50p
P.10p

40 way( 15 pitch) Double-sided 50p P P 10p

H.D. ALARM BELLS (Ext./Int use)

4 1n Dome {(Ext Gong) 4%2/6v D.C £2.50 PP £1.00

6 1n Dome (Ext. Gong) 6/8v D.C £2.75 P.P £1.25

6 in. Dome {Internal Gong) 12vD C £3.7§ PP £1.25

10n. Dome (Int. Gong) 24/48vDC £5.00P P £1. 50

b.C. POWER SUPPLIES Input 240v A.C.

“TYPE 1 20vD.C. at 1 amp Fully regulated 155 x 155 x 75

mm totally enclosed €5 P.P. 78p

PLEASE ADD 8% VA.T.

J. B. PATTRICK

191/193 LONDON ROAD
ROMFORD, ESSEX RM7 9DJ

'ROMFORD 44473

20-200K

Wilmslow

Audlo

THE firm
for i
speakers! ¥

Baker Group 25, 3. 8, or 15 ohm £13.00
Baker Group 35. 3 8 or 15 ohm £14.50
Baker Deluxe 8 or 15 ohm £17.50
Baker Major 3 8 or 15 ohm £15.00
Baker Regent, 8 or 15 ohm £12.50
Baker Superb, 8 or 15 ohm £22.50
Celestion HF 1300 8 or 15 ohm £7.50
Celestion MH 1000 horn 8 or 15 ohm £13.50
Coles 400 1 G super tweeter £5.90
Coles 400 1 K super tweeter £5.90
Decca London and X over £38.45
Decca DK30 and X over £25.25
EMI 5 Mid range £3.50
EMI 6% d/cone roll surr 8 ohm £3.95
EMIBx5 10watt. d/c, roll/s 8 ohm £3.95
EMI 14" x 9’ Bass 8 ohm £12.50
Elac 59RM 108 15 ohm, 59RM 1148 ohm £3.50
Elac 62" d/c roll/s 8 ohm £3.95
Fane Pop 15 watt 12" £5.75
Fane Pop 337 33 watt 12** £9.95
Fane Pop 50 watt. 12" £12.50
Fane Pop 55. 12'* 60 watt £16.95
Fane Pop 60 watt. 15'* £19.95
Fane Pop 70 watt 15'* £21.75
Fane Pop 100 watt 18" £33.95
Fane Crescendo 12A or B 8 or 15 ohm £42.95
Fane Crescendo 15 8 or 15 ohm £54.95
Fane Crescendo 18, 8 or 15 ohm £75.95
Fane 807T 8’ d/c. rolls/s. 8 or 15 ohm £5.40
Fane 801T 8" d/c roll/s 8 ohm £9.50
Goodmans 8PA 8 or 15 ohm £3.50
Goodmans 10P 8 or 15 ohm £6.95
Goodmans 12P 8 or 15 ohm £16.50
Goodmans 12P-D 8 or 15 ohm £18.75
Goodmans 12P-G 8 or 15 ohm £17.75
Goodmans Audiom 200 8 chm £14.95
Goodmans Axent 100 8 ohm £8.50
Goodmans Axiom 402 8 or 15 ochm £22.00
Goodmans Twinaxiom 8" 8 or 15 ohm £10.60
Kef 127 £8.50
Kef T15 £10.75
Kef B110 £10.95
Ket B200 £11.95
Ket B139 £24.95
Kef DN8 £2.75
Kef DN12 £7.25
Kef DN13 £4.95
Richard Allan HP8B 8’ 45 watt £12.50
Richard Allan CG8T 8" d/croll/s £7.95
Baker Major Module each £18.00
Goodmans Mezzo Twinkit pair £51.95
Goodmans DIN 20, 4 ohm, each £15.75
Helme XLK35 pair £26.75
Helme XLK40. pair £38.50
Helme XLK30 pair £21.95
Kefkit 1 pair £59.50
Kefkit 111, each . £56.00
Richard Allan Twinkit each £13.95
Richard Allan Triple 8 each £20.75
Richard Allan Triple 12 each £25.95
Richard Allan Super Triple each £29.50
Richard Allan RA8 kit pair £37.80
Richard Allan RA82 kit, pair £59.40
Wharfedale Denton 2XP kit pair £23.25
Wharfedale Linton 3XP kit, pair £34.25
Whartedale Glendale 3XP kit pair £49.50

All Radford Gauss Castle Jordan Watts Eagle. Lowther
Peerless Tannoy units in stock

Prices correct at 21/3/77
ALL PRICES INCLUDE VAT

FREE with all orders over £10—
Hi-Fi Loudspeaker Enclosures Book

Send stamp for free 38 page booklet
“'Choosing a Speaker "’
Cabinets wadding Vynair, Crossovers etc.

All units are guaranteed new and perfect

Prompt despatch
Carniage Speakers up to 12" 60p. 12" £1, 15"
£1 75, 18" £250 Kits £1 each (£2 per pair)
Tweeters & Crossovers 33p each

WILMSLOW AUDIO
Dept. WW

Loudspeakers & Export Dept: Swan Works,
Bank Square, Wilmslow, Cheshire SK9 1HF.
Discount Hi-Fi, PA etc: 10 Swan Street,
Wilmslow. Radio, Hi-Fi, TV: Swift of
Wilmslow, 5 Swan Street, Wilmslow. Tel.
(Loudspeakers) W|Imslow 29599, (Hi-Fi, etc.)
Wilmslow 2621

Access and Barclaycard orders accepted by
phone.

Wireless World, June 1977

IF YOU NEED
JACKFIELDS .
WHY NOT TALK
T0 THE
SPECIALISTS ?

Our new Bantam range gives a space
saving of up to 50 per cent.

PANELS AND ASSEMBLIES

No supplier offers a wider range of panels,
inserts and accessories for just about any
configuration. And you can get them in
any stage of assembly individual
components, sub-assemblies, or complete
pre-wired and connectorised assemblies
ready to install.

JACKS AND PLUGS
Singles . twins . ..

back-to-back . . .
2--1... patch and switchboard cords . . .
most standard types are available for
immediate off-the-shelf delivery.

For information on these and our range
of B.P.O. type components contact:
COMMUNICATION ACCESSORIES and
EQUIPMENT LIMITED.

CAE LIMITED

70/80 AKEMAN STREET,
TRING, HERTS HP23 2PJ
Tel. (044 282) 4011
Telex: 82362 A/B BATELCOM

WW-—067 FOR FURTHER DETAILS
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DISPLAYED APPOINTMENTS VACANT: £7.50 per single col. centimetre (min. 3cm)
LINE advertisements (run on): £1.10 per line, minimum three lines

BOX NUMBERS: 50p extra. (Replies should be addressed to the Box Number in the
advertisement, c/o Wireless World, Dorset House, Stamford Street, London SE1 9L.U.)
PHONE: Eddie Farrell on 01-261 8508

Classified Advertisement Rates are currently zero rated for the purpose of V.A.T.

Advertisements accepted up
to 12 noon Monday, May 30,
for the July issue, subject to
space being available.

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

p.a. is payable. You’ll also receive an allowance for
shift duties which at the maximum of the scale
averages £900 a year and there are opportunities to

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. In addition, a supplement of £312

PIPCO
(S&w SERVICES)

For Electronic Engineers, Technicians
& TV Service Engineers
26a High Straat
Hounstow, Middx.
Tel: 01-572 7363
Telex Pipco Hounslow 935413
{6552)

earn overtime. There’s a good pension scheme, sick
pay benefits and prospects of promotion to senior
management.

Right now we have a few vacancies at some of
our coastal radio stations, so if you're 19 or over,
preferably with sea-going experience, write to:

ETE Maritime Radio Services Division ( L690),
ET 17.1.1.2,, Room 643, Union House,
St. Martins-le-Grand, London ECIA 1AR.

Post Office Telleccammunﬁccltmns
s - ’

CAPITAL APPTS.
_—

bd FREE LISTS
101 Design/Development
and Test Jobs
Permanent and Contract

To £6,000

Garnett College

Closed Circuit Television
(Video-Workshop)

LIBRATIC i ELEGCTRONIC
CALIBRATION
ENGINEER Englneer ENGINEER

We are looking for a young elec-
tronics engineer to jomn a small
energeuc company just starting up.
This is a golden opportunity for a
self-motivated engineer with an
enthusiasm for electronics to grow
with this company. working with the
most up to date technologies A
good salary and fringe benefits are
the rewards lo the person we feel
will be able to work with us on all
aspects of the company’s work
Apply, stating experience and
qualifications to
E. Crockford, Grovemart Ltd.
The Market House
High Street, Uxbridge,
Middlesex

Applications are invited for this post at Garnett College which trains
qualified, mature students for teaching careers in Further and Higher
Education. Duties will include maintenance of television equipment in use
throughout the college, production work and participation in training.
Applicants should be qualified and experienced in the use and
maintenance of CCTV equipment.

Salary scale £3190-£4702.

The Service Department of a small
expanding Electronic / Computer Company
requires an additional Service / Calibration
Engineer The work 1s varied and involves
the calibration and maintenance of the
complete spectrum of test equipment A
thorough knowledge of fault finding
techniques and modern measurement
methods 1s essential also a basic knowledge
of logic would be advantageous

The company 1s sntuated at Kings Cross,
London, and the salary s negotiable
according to age and experience

Further details and applic';tion forms, returnable by 17 May,
from the Chief Technician, Garnett College, Downshire
House, Roehampton Lane, London SW154HR. 01-789 6533

For further details please contact:
Mike Jones, Service Manager
49-53 Pancras Road, London NW1
2QB
Telephone: 01-837 7781
(7246)

(7230)

(7236)

www americanradiohistorv com


www.americanradiohistory.com

PYPPOINTITICTITSG

Wireless World, June 1977

o )

H.M.G.C.C.

has vacancies for

ELECTRONIC ENGINEERS

to work in fields of

a. VHF/UHF communications
equipment design
b. General circuit design analogue
and digital
Qualifications

Candidates should have one of the following
academic qualifications: '
[ Degree in Science or Engineering
i Degree standard membership of
a Professional Institution
i HNC or HND in a scientific or
engineering subject or equivalent
qualifications.

Experience
For the grade of Higher Scientific Officer the
following post-qualification is also required,
2 years for candidates with 1st or 2nd Class
Honours degrees and 5 vyears for other
candidates.

Salaries

Scientific Officer (under age 27)
£2462-£3840

Higher Scientific Officer
£3567-£4767

A pay supplement of £313.20 per annum is
included in the above salary scales. An
additional supplement of 5% of total
earnings subject to a minimum of £130.50
per annum and a maximum of £208.80 per
annum is also payable.

Application forms may be obtained from:

The Administrative Officer

HM Government Communications Centre
Hanslope Park

Hanslope

Milton Keynes MK19 7BH

(7239)

RADIO
TEGHNICIANS

Government Communications Headquarters has vacancies for Radio
Technicians. Applicants should be 19 or over.

Standards required call for a sound knowledge of the principles of
electricity and radio, together with 2 years experience of using and
maintaining radio and electronic test gear.

Duties cover highly skilled Telecommunications/electronic work,
indluding the construction, installation, maintenance and testing of
radio and radar telecommunications equipment and advanced
computer an analytic machinery.

Qualifications: Candidates must hold either the City and Guilds
Telecommunications Part | (Intermediate) Certificate or equivalent
HM Forces qualification.

Salary scale from £2,230 at 19 to £2,905 at 25 (highest pay on
entry), rising to £3,385 with opportunity for advancement to higher
grades up to £3,780 with a few posts carrying still higher salaries.
Pay supplement of £313.20 per annum.

Annual Leave allowance is 4 weeks rising to 6 weeks after 27 years’
service.

Opportunities for service overseas.

Candidates must be UK residents.

Further particulars and Application forms available from:

Recruitment Officer
Government Communications Headquarters
Oakley, Priors Road
CHELTENHAM, Glos GL52 5AJ
Tel. Cheltenham 21491 Ext. 2270
(STD 0242-21401)

{7219)

- y,

ELECTRICAL &
RADIO TRADING

The above long established weekly trade magazine has a

NEWS
REPORTER/
WRITER

Ideally the candidate should have had reporting and
writing experience within newspaper, public relations or
related areas. The position calls for someone with a
quick and active mind who may well have an interest in
radio and domestic electrical appliances. The latter is not
so important as the ability to present stories in a bright
and imaginative way to the readers of its industry.

Apply to the Editor, Alfred Sorkin, who will forward on
an application form. Telephone 01-261 8621 Electrical
& Radio Trading, IPC Electrical-Electronic Press Ltd.,

Dorset House, London SE1 9LU.
(7229)
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M Appointments

ELECTRONIC DESIGN/
DEVELOPMENT ENGINEERS

FERRANTI OFFERS YOU FREEDOM

..... freedom to create. Over the years leading design and develop-
ment engineers have been attracted to Ferranti by our reputation for truly
innovative engineering and together they have formed specialised teams
involved on a variety of sophisticated projects related to the Tornado, Sea
Harrier, Jaguar, Nimrod 2 and other front line aircraft.

We now require additional engineers to join these teams engaged
on the creative work of designing and developing airborne radar, laser and
inertial navigation systems and their associated test equipment.

Engineers are required in the following technical fields:-
Digital and analogue electronic circuitry design.

Design and application of small digital computers.
Microwave and laser techniques.

Advanced instrument design including gyroscopes of inertial
quality.

Design of small mechanical structures and analysis of stress.

In addition to the above we have vacancies for production engineers
with either electrical or mechanical backgrounds in these fields.

Applicants should have some design/development experience to offer
in avionics and a desire to expand their experience to project leader level.

Edinburgh, with its outstanding facilities for education, housing, sport
and entertainment, is one of the ideai cities in Europe in which to live, work
and bring up a family. And to make moving here easier, we pay realistic
relocation expenses. Salaries are negotiable and the Company operates
a contributory pension and life assurance scheme.

Apply in writing, with full details of experience and
qualifications to

Staff Appointments Officer,

Ferranti Limited,

Ferry Road,

EDINBURGH, EH5 2XS.

Please quote Ref. WW /3

'(7000)
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MEDICAL
GEC COMPUTERS LTD., Europe’s largest and most experienced company specialising in PHYSICS
real-time computer applications are expanding their activities and are seeking the following staff TECHNICIAN
for their engineering hardware development department: (Electronice)

Required to work in the electronics section
of our Physics Department The work
involves the design, development and
manufacture of a wide range of medical and
research instruments. Experience with both
digital and analogue integrated circuits 1s
very desirable,

Salary scale will be Medical Physics
Technician It or I, 1e. £3,597-£5,147
inclusive of all allowances. subject to age,
qualification or expenence. Mimimum
quahfications are ONC or equivalent but an
HNC in Eiectronics or an allied subject
would normaily be expected

Further details may be obtained from Mr. D.
Ritchie. Chief Technician. ext. 399

SENIOR SYSTEMS ENGINEERS
~ SENIOR LOGIC DESIGNERS
ELEGTRONIC ENGINEERS
INTERMEDIATE/JUNIOR LOGIC
DESIGNERS

=
I
I
I
I
I
I
I
|
I
I
I
I
I
: SENIOR SYSTEMS ENGINEERS AND LOGIC DESIGNERS are required for advanced
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Application forms and job description dre
obtainable from:
Mr. B. L. J. Sorrell
Personnel Assistant
St. George's Hospital
Blackshaw Road, London SW17

! Tel. 01-672 1255, ext. 121
Closing date for applications 1st June.
1977

processor design. Applicants must have a relevant degree or equivalent qualification and have
had several years’ experience in the computer field including design of complex digital
equipment. They must have the ability to understand sophisticated central processor design and
be able to play a significant and creative role in this activity.

ELECTRONIC ENGINEERS are required for the design and development of computer
memories, power supply units, displays, processors and peripheral equipment. Applicants must
have a relevant degree or similar qualification, e.g. HND, and a minimum of 1-2 years’ practical
experience.

INTERMEDIATE/JUNIOR LOGIC DESIGNERS are required to work on ejther the
development of computers and associated equipment or the design and development of special
purpose equipment. Applicants must have a relevant degree or other suitable qualification, e.g.
HNC, ET5, etc., and have had some practical experience of digital design. Simple programming
experience would also be an advantage, although this is not essential.

Starting salaries are dependent upon qualifications and experience.

CAN YOU
WRITE
AND SELL?

We are looking for a rare combination
Someone who can help produce technicai
catalogues, and sell our range of products
That means he or she will have to be a
good. lucid writer. with an understanding of
electronics, and also proficient at taiking
technical language with our customers, who
range across industry. local government,
schools and umiversities, at home and
abroad

We are Europe’s biggest sellers of second
user electronic test equipment, and we have
also established a New Products Division,
So of you want to progress with a company
that 1s going places, this i1s the job Salary
paid will be based on experience

Those interested should apply in writing to Mr D. F Watts, Personnel Department, GEC
Computers Limited, Elstree Way, Borehamwood, Herts.

GEGC Computers Limited S&¢€

7199
. { J Write with full details to:

J e Managing Director
L——-—————————_——_—————————_—————— ELECTRONIC BROKERS LTD.

49-53 Pancras Road, London NW1
2aB

(7247)

1 Radiomobile

Britain’'s Car Radio
Specialists

Electronics —
is this you?

1. Do you have a good qualification in electronics?
2. Are you interested in the design of sophisticated modern
receivers for car entertainment systems — AM and FM
stereo radio, stereo cassette players, signal-seeking tuners

and the like?

3. Do you have the right character and sufficient experience
of receiver design for volume production to be able to
design this type of equipment right up to the production
stage?

TEST ENGINEER

Required for fault finding on our
range of oscilloscopes This 1s an
interesting and rewarding post for an
engineer with a sound knowledge of
semi-conductor circuits

For your chance to join a market
leader, wnite with full details to

The Chief Test Engineer

SCOPEX INSTRUMENTS LTD.
Pixmore industrial Estate
Pixmore Avenue
Letchworth
Herts

(7251)

CAPITAL

APPOINTMENTS LTD.
FREE JOBS LIST

for
FIELD SERVICE ENGINEERS
BASIC SALARIES TO
£5,000 + CAR

If your answer 1s "YES' to all three, and if you would hke to
work in a modern laboratory near Hemel Hempstead with
first-class amenities, telephone or write to.

John Lawrence, Design Manager

RADIOMOBILE LIMITED

Eaton Road. Hemel Hempstead. Herts

Tel Hemel Hempstead 63511

I g Radiomobile is a subsidiary of Smiths Industries 0

34 Percy Streel. London, W1
01-637 5551
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l/
SERVOTEST
1

| S |

TEST AND
COMMISSIONING
ENGINEER

Servotest Limited. leading manutacturers of
electro-hydraulic servo equipment, have
vacancies for competent engineers to work
in testing, commissioning and servicing

Some travel 1s involved, both in the U K
and abroad The successful candidates will
have a sound practcal and theoretical
electronics background with a knowledge of
several of the followigg

Analogue circuits using integrated and
discrete components, operational ampli-

fiers, simple digital circuits, servo systems,
hydraulics

. Approprniate quahfications would be HNC C

& G Radio and Television, etc The ability to
work without supervision and to deal with
customers at all levels 1s essental

Applicants must hold a current driving
licence Salary up to £4,000 p a

Telephone Mr Crabtree on 01-998 1552
for turther information or write to

—_—
SERVOTEST LIMITED

Sarsfield Road, Perivale MU S' C

Middlesex UB6 7AA S

(7238)
— e ——

REW AUDIO VISUAL CO.

Only the most talented
i — electronics designers
can improve our
performance

Self-motivation, ability to negotiate at
all levels and enthusiasm are the
qualities required.

Perfecting the quatity of sound
under ditTicult conditions is the
challenge of designing in-car

Excellent salary. negotiable, company
car plus expenses.

Please write or telephone for an
application form or send résumé of
career to date in strictest confidence.
M. Murray, Managing Director,
Rew Audio Visual Company Ltd.,
10/12 High Street, Colliers Wood,
SW19 2BE. 01-540 9684/9.

advanced enough to challenge the most
experienced and well-qualified engineer:
AM and FM stereo radio. stereo cassette

DESIGN TEST
FIELD SERVICE

Immediate vacancies exist in most
areas for engineers qualified to
'‘BSc/HNC/C&G with analogue,
digital or R.F. experience

Phone or write
APEX PERSONNEL

800 FULHAM ROAD
LONDON S.W.6

01-731 4353

{7155

APPOINTMENTS
IN
ELECTRONICS

Take your pick of the
permanent posts in:

MISSILES  — MEDICAL
COMPUTERS — COMMS
MICROWAVE — MARINE
HARDWARE — SOFTWARE

For expert advice and immedi
ate action on career 1mprove-
ment, ‘phone, or write to.
Mike Gernat BS¢

“Jechnomark_

Engincering and Technical Reeraitment

11 Westbourne Grove
London W2 01-229 9239

entertainment systems —- and at
Radiomobile. we ve risen to that
challenge. developing the science and the
art of "mobile sound™ well beyond the
competition,

To maintain our impressive technical
and market lead in the UK. we need the
best receiver designers we can get: men
and women whose interest in pertection
goes right through to the production stage
and who are capable of inspiring junior
engineers as well as producing inspired
designs themselves,

The range of products is wide and

players. signal-seeking wners. and
quadrophonic sound.

This is a senior post. based at our
Design Centre in Hemel Hempstead.
carrying an attractive salary and very
good career prospects. There are
excellent fringe benefits, including
assistance with relocation to the Hemel
Hempstead area.

Telephone for an applicaticn form or
send C. Vo 1o Miss 1. S, Thom., Personnel
Munager. Radiomaobile 1 imited.
Goodwood Works, North Circular Road.
London NW2, Tel" 01-452 3333 ext 4340.

Radiomohile

Radiomobile Limited

7255

ITA are expanding therr manufacturing and
service departments and require

ENGINEERS

familiar with tape recorders or electro-
mechanical assemblies Pleasant working
conditions and attractive salaries are offered
together with the right prospects for the
future Apply to The Chief Enginesr, ITA,
1-7 Harewood Avenue, arylebone
Road, London NW1. Tel: 01-724 2497,

(7225)

CONTRACTDR/INSTRUMENT Maker

required to produce 1,000 unipivot

Pick-up arms monthly. Box No,
(7198)

VACANCY FOR SCHOOL
LEAVER

in Essex Area whose interests are in

Electronics

Opportunity for Apprenticeship with

old-established company.

All replies will be answered

Applicants must give details of their

INTERESTS

Apply to: Box No. WW 7251

(7241
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Appointments
3 — 2

Rolls~Royce Limited 2

SENIOR

»
(]
a
l.O.
Electronic/ 2% ENGINEER/SECTION 3
%% ®_¢
Inst tati i LEADER 2
8 . . [ )
nsirumentatlion :::: Required to work on cable television systems. %!
6% e
Draughtsmen :::: The candidate should hold a degree or
2% . e s
The Experimental Department based in Derby has ':': G Ce qua.llflcatlon ?nd have some
. ; . o2! knowledge of either HF, video, or modula-
vacancies for the post of Electronic Instrumentation .:.: tor/demodulator circuit design
Draughtsmen. . :.:. gn.
Candidates (male or female) must have completed a oJe; A knowledge of the circuitry of colour TV-
formal drawing office training and ideally should o0 receivers and basic digital systems should
possess atleast an ONC (Electrical). They should have D:O: also be an advantage
experience in electronics, instrumentation and printed :0:l )
circuit design o2’ . . .
' %' Salary will be commensurate with qualifica-

experience.

The work is concerned with design and detailing of
specialist electronic equipment for use on Test Beds.
Rigs, Instrumentation and Process systems
throughout Rolls-Royce. It includes: —
(a) Drawing circuit/logic diagrams, wiring
schedules and routing diagrams.
(b) Mechanical design of small mechanisms.
cabinet and chassis work.
(c) Printed circuit layout and design and the
production of relevant artwork.

Salary will be paid according to age, qualifications and

The Company operates a Staff Pension Scheme.

We should be pleased to discuss re-location expenses
with the candidates who are invited for interview.
Enquiries should be sentto:—

MrJ A J Clarke, Senior Personnel Officer
Rolls-Royce Limited

PO Box 31 Derby DE2 8BJ

Telephone: Derby 42424 Extension 109

7201 )

tions, age and experience.

If you are seeking a responsible position in R
& D write giving details of your career to
date, or telephone:

Dr. G. O. Towler, B.Sc., Ph.D. (Manager)
Research & Development Establishment
BRITISH RELAY LTD.
Cleeve Road, Leatherhead
Surrey KT22 7NN
Telephone: Leatherhead 76056

Design and
Development Engineers

Flow Measurement

Here at Kent Instruments Limited,
one of the world's foremost companies
involved in process control
instrumentation, we need talented men
and women to join our expanding
multi-discipline development teams.

Electronic
Development Engineers

You will be responsible for systems
and circuitry design/development on a
new generation of products which
make full use of advanced
measurement techniques. These
challenging positions, in a dynamic
department, call for innovative,
graduate-level engineers, aged 25 plus,
with a mimimum of three years’
experience In analogue or digital circuit
design.

Physicists/Mechanical
Development Engineers

You will joir a team of professional
engineers responsible for the design of

Luton

precision electro-mechanical
mechanisms and transducers for our
comprehensive range of flow
measurement devices. The team's
activities will provide the kind of setting
which will appeal to HND/degree
engineers, aged 25 plus, with at least
three years'design/development
experience in a high technology
environment associated with fluid
dynamics.

Appointments will be made at
various levels dependent on experience
and qualifications. We offer four weeks
holiday, good pension/life assurance/
sickness pay schemes and relocation
expenses where appropriate.

Please telephone or write for an
application form to Mike Hopkins,
Personnel Officer. Kent Instruments Ltd.,
Biscot Rd., Luton, Beds. LU3 1AL.

Tel: Luton (0582) 24558 -
| 4

anytime day or night.
A the GEORGE KENT group

Electronics Engineer

Telemotive U.K. Limited 1s a Company in association with a major
U.S.A. manufacturer with world leadership in the radio control of
industrial machines, systems, and processes, in collision
prevention, in remote positioning, and in other industnal
electronics activities

Our principal products are founded on the Near Field Induction
Effect and on other inductive techniques in the 300 kHz band. No
other U.K. Company has a comparabte product line, and our
business therefore offers engineering experience of unusual
interest. Training In our techniques is provided

Our current requirement is for a young engineer with versatile
abilities because at different times the work will involve application
engineering. testing, commissioning of systems on customers
sites, field and base service, the anglicisation of designs originating
in other countries, and a measure of production control. In each of
these fields there is scope for personel engineering contributions

The position involves some travelling within the U.K. and will take
the engineer into a wide variety of industries

Teiemotive is a good employer. It only employs people who are
exceptional in their particular job, and it treats them accordingly
The salary will depend upon the capability of the chosen applicant

Please forward personal details to

Telemotive U.K. Limited

TELEMOTIVE HOUSE, 100 HIGH ROAD
BYFLEET, WEYBRIDGE, SURREY

BYFLEET 47117
[r2s3|
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CIRCUIT DESIGN
ENGINEER
in Cambridge

We wish to appoint an enthusiastic engineer with
several years’ experience of semi conductor circuit
design to develop a series of active processing
modules for incorporation into a comprehensive
range of audio mixers, distribution systems and
switching equipment

The successful candidate should be qualified to
degree or HND/HNC standard and possibly have a
background in audio engineering or related fields,
but proven circuit design capability with a
knowledge of integrated circuits, thick film and
digital techniques are the main criteria

Join asuccessful and continually expanding
company in the field of international broadcast
engineering. For further details write or telephone ;
Mr. D. Barnicoat, Pye TVT Limited, PO Box 41,
Coldhams Lane, Cambridge CB1 3JU

Telephone Cambridge 45115

O

Pye TVT Limited

The Broadcast Company of Philips

A member of the Pye ot Cambradge Groub

OVERSEAS
APPOINTMENTS

ELEGTRONICS
TEGHNICIANS

Petty-Ray is one of the leading companies in the field of ol
exploration and due to our ever increasing work load
require young single personnel, preferably aged between
21-25, who are looking for a varied and interesting career
working overseas

You should be educated to HNC/ONC in Electronics or C
and G Radio and TV Technician level, and on appointment
you will be assigned to one of our field crews either in Africa
or the Middle East for on-the-job training in the operation
and maintenance of digital siesmic recording equipment
Candidates must be in possession of a current driving
licence

We offer a good starting salary which is tax free, food and

accommodation will be provided and rest leaves are
generous

If you would like to have more information about these
vacancies why not write, giving brief career details to
the Personnel Officer:

Petty-Ray Geophysical Division

GEOSOURCE UK LTD.

3-5 The Grove, Slough, Berks

(7221)

i Appointments|

Opportunities in -
Electronics -
Development -

Pantak (EMI) Limited. one of the world leaders in industrial, =
security and medical X-ray equipment have important career —
opportunities for personnel to join our expanding electronics ==
development team working on exciting new projects. As a result =
of this expansion, we are now looking for:-

Senior
Development -
Engineers -

To report to a Project Engineer and be responsible for the work of ==
junior engineers. =

Responsibilities will include the developing, testing and recording of ==
various projects as required. You will also deal personally with outside ==
technical contacts, document the work of your team and ensure that ==
= worldwide regulations and standards are met. =
= Ideal candidates for these key positions will be aged 30 plus and ==
= have a degree or HND qualifications. We are looking for experience in =
= analogue and digital circuit techniques. A knowledge of high frequency ==
= inverters, control and power supply systems will be an advantage. =

~ Development
- Engineers

= Reporting to Senior Development Engineers, you will be required to :
3= develop prototype equipment involving technical studies and

= modifications through to the final pre-production stage.

= You will hold a degree, HND or HNC (Electronics} or equivalent.
Some previous development knowledge will be an advantage.

Prototype §
Electronic

- Wiremen/Women -

To join the development team working on interesting new projects in
close liaison with all levels of development staff. You should be able to =
work from prototype engineering information and from this be capable of
preparing and using schedules and running lists.

Benefits we offer include:
* Staff sales discount on
EMI products
* Pleasant well equipped
working conditions in premises
within easy reach of M4
* Generous assistance towards
* First class Pension Scheme removal expenses where
with free Life Assurance applicable

* Excellent salaries
* Career opportunities
* 4 weeks holiday

* Top overtime rates
{where applicable)

We'll cover the expenses for your interview so male and female applicants
ring Geoff Smith. Technical Manager now on Windsor 1075 35) 55611 or write
to him at: Pantak (EMI) Limited, Vaie Road. Windsor, Berks SL45JP

Pantak

A member of the EM) Group of companies
International teaders 1n MusIC, elecironics and leisure
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Appointments

. - -
Radiomobile
Bl Britain’s Car Radio Specialists
"Technical
ecnnica
o Assistant
There are opportunities for versatile Laboratory m i .
Technicians at the BBC, Equipment Dept. (In-Car Entertainment Service Centre)
Chiswick, to do interesting and varied work, The successful applicant will be required to deal with a

general and technical correspondence, telephone enquiries

testing BBC designed equipment, newly manu- RO G s

factured in small batches. This equipment covers
most aspects of colour television and stereo
radio broadcasting and includes techniques in
audio video, digital and radio frequency.

Suitable technicians will have had at least one
year’s experience of testing small batches of
electronic equipment and will be qualified to
Final City and Guilds or O.N.C. standard.

Starting salary will be in the range £2,992 to
£3,214, rising by annual increments to £3,547
plus 5% pay supplements. Less qualified tech-
nicians may startata training grade.

Request for application form to the Engineering
Recruitment Officer, BBC, Broadcasting
House, London W1A 1AA, quoting reference
77.E.4028/WW and enclosing foolscap envelope.
Closing date for completed application forms is
fourteen days after publication,

He/she will be required to assist in compiling technical
bulletins and service manuals, guarantee analysis and
service records.

As the job involves a lot of telephone work, a good
command of the English language and a clear speaking
voice are essential.

City & Guilds Telecoms / Servicing preferred.

A knowledge of radio servicing and/or car radio
suppression would be an added advantage.

This is a Monthly Staff position. Salary will be negotiable,
and fringe benefits are those associated with a large and
progressive organisation.

Write or telephone for Application form and Job
Specification to:

Miss 1. S. Thom

Personnel Manager

Radiomobile Limited
Goodwood Works

North Circular Road, London NW2
Tel. 452 3333, ext. 4518

asubsidiary of 5 SMITHS INDUSTRIES LIMITED

(7249)

AREA WORKS ORGANISATION

ELECTRONIC
TECHNICIANS
(3 Posts)

Three Electronic Technicians are required to join a small team
in maintaining sophisticated equipment in use in the Health
Service.

»
E lect ro n lcs 1. Technician Grade |l requited to specialise on equipment
used in a Bio-Chemistry Laboratory, including
» » computers — Analysers, etc., to be based at the Hull
Fechnician
_ Salary starting at £4,063 rising by increments to
GRADE 1l £5,101.

required for the Area Works Department based initially at Qua_hf.::anons required — O.N.C. H.N.C. or H.N.D. or
Copthorne Hospital South, attached to the Cardiological equivalent.

Respiratory Function Laboratory. 2.
Qualifications: H.N.C./O.N.C. ELECTRONICS.
Responsible to: Area Engineer.

Technicians Grade Il required to specialise mainly on
maintenance of X-Ray equipment:

Salary scale: £2,931-£3,834 + £312 p.a. supplement. One to be based in the Beverley District

Experience required: Candidates must possess a wide One to be based at the Hull Royal Infirmary

experience of electronic equipment together with appreciation Salary starting at £3,405 rising by increments to

of the safety aspects of such equipment. £4.353.

The position offers the opportunity to be involved in a very Qualifications required — O.N.C., H.N.C. or H.N.D. or
rewarding aspect of electro-medical engineering and he/she equivalent.

will be under the control of the respective clinician within the

above departments for all clinical responsibilities appertaining Job descriptions and application forms may be obtained
to his/her duties. from the Area Personnel Officer, Humberside Area

Health Authority, Springfield House, Springfield Way,

For job description and application form write to Area Anlaby, Hull. To be returned by 31st May, 1977.

Engineer, Area Works Department, Shrewsbury Hospi-
tal, Copthorne South, Shrewsbury, Salop. Tel: Shrews-

522 .3273. 3 f
I():‘I‘;!ing d:?ee;;th zn;:y 1877. Z2)2) U = HU" DISTrICT
. Al |BR Humberside Area Health Authority

_j D {7257)
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Electronic
Test Engineers

Pye Telecommunications of Haverhill has immediate
vacancies for Production Test Engineers, of either sex. The
work entails checking to an exacting specification VHF/UHF
radio-telephone equipment before customer delivery;
applicants must therefore have experience of fault finding
and testing electronic equipment, preferably communica-
tions equipment. Formal qualifications, while desirable, are
not as important as practical proficiency. Armed service
experience of such work would be perfectly acceptable.

Pye Telecommunications is a major exporter of radio-tele-
phone equipment, and there are good opportunities for
promotion within the Company.

Relocation assistance is available and there is also the
possibility of obtaining local authority housing.

Write or telephone without delay for an application
form to: Miss C. M. Dawe

<>
‘ ) , Pye Telecommunications Ltd
= Colne Valley Road (opposite Mount Road)

Haverhill. Suffolk CB9 80U Tel Haverhill 4422

e e (7231)

E EEEBEEDERNBEEREDND
® Radiomobile

Britain’s Car Radio Specialists

Electronic
Engineer (A.T.E)

The Company has invested heavily in automatic testing
equipmem, and consequently requires an energetic engineer to
assistin its introduction on the full range of the Company's in-car
entertainment equipment,

Would you like to work with a minimum of supervision, and join a
team of young and enthusiastic engineers? Qualifications should
be ONC/HNC level.

Startipg salary will be negotiated. and fringe benefits are those
associated with a large and progressive organisation.
Telephone or write for application form and job specification to
Miss |. S. Thom
Personnel Manager

Radiomobile Limited

Goodwood Works

North Circular Road
London, N.W.2

Tel: 01-452 3333 Ext. 4518

asubsidiary of E SMITHS INDUSTRIES LIMITED

7195

137

Marconi Instrument

Professional Electronics
In 3t Albans

Development Engineers
Designing state of the art r.f.and digital circuitry as
members of small project teams,

Components Engineer _
To specialise in the analysis of new components used in
electronic equipment manufacture

ATE Field Service Engineers
Servicing Automatic Electrical Inspection Systems
throughout the UK

Advanced Test Engineer

To develop test methods in particular programming
systems in new generation instrumentation that utilize
microprocessors and state of the art logic

Export Engineer
Based in St. Albans, travelling the world selling the
Company’s range of r.f.and digital test equipment

Technical Author
Compiling instruction manuals on communications test
equipment and ATE

Test Technicians

Commissioning a wide range of batch produced test
equipment eg. Spectrum analyses, signal generators and
modulation meters

Technician Engineer

Working within a Test Gear Maintenance Department
repairing a very wide range of modern, commercial and
special to type test equipment

InLuton

Test Engineers

Servicing customer owned equipment in the largest
communications test equipment maintenance
organisation in W.Europe

Further information may be obtained from John Prodger:
Marconi Instruments Ltd.,

Longacres,

St.Albans, Herts

Tel: St.Albans 59292

A GEC-Marconi Electronics Company.

. (7252)

mi

ELECGROSONIC

S. E. LONDON

MICROPROCESSORS £4000 to £5000

ANALYST/PROGRAMMER is required to become part of our
application team using 8080 Hardware in real time Audio
Visual Systems.
Several years’ experience of assembler code in real-time
projects is sought and experience of Coral would be an
advantage.
This is an opportunity to enter an expanding field in an
expanding company.
Applications to

Mr. R. D. Naisbitt, Personnel Director

ELECTROSONIC LIMITED
815 Woolwich Road, London SE7 8LT 7265
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Test Equipment

Development Engineer
For the leaders in electronics

Our position as leaders in the electronics field, and our committment
to research and development makes us an attractive proposition for a
young, ambitious Engineer looking to gain experience in a professional and
sophisticated environment. Experts in advanced technology, we need to
add to our engineering teams, and are therefore looking for a person who
can respond to the challenge we offer.

We currently have a vacancy for a Test Equipment Development
Engineer. The position involves designing and developing special purpose
electronic test equipment for ‘in house’ usage. More specifically, we are
looking for someone capable of circuit design, producing diagrams,
building equipment and drawing up calibration and maintenance
instructions.

You should be aged at least 25, with approximately four or five years’
development experience, together with an HNC in Electronic Engineering,
or an equivalent qualification. Also, you should have knowledge of digital

CITY OF LONDON POLYTECHNIC
LIBRARY AND LEARNING
RESOURCES SERVICES

Applications are invited for the post of

ELECTRONICS -
ENGINEER

in MEDIA SERVICES.

This is a challenging position for someone
who 1s interested in the applications of
television in teaching and learning and who
will be keen to play a part in this developing
freld.

The successful applicant will have at least
five years expenence (preferably in the
CCTv field), and will be capable of
maintaining a wide vanety of TV equip-
ment, ncluding cameras. VTRs, monitors
and sound and viston systems He/she will
also be expected to design and modify
equipment to the special needs of the
Service. and to help the production of films
and wideo tapes

Salary: £3.156 up to £3.762 + London
Welg/:nmg £465 + Pay supplement £2.50
or 5% up to @ maximum of £4 00 per week

For turther details and application forms.
please write to.
Assistant Secretary
City of London Polytechnic
111/119 Houndsditch
London EC3A 78U (7261)

TRAINEE

AVIONICS
ENGINEER

REQUIRED
Day release given. Pleasant

working conditions. Apply:
Chief Radio Engineer
Express Aviation Services

S 2 2 . Ltd.
circurtry, measuring techniques and construction. Biggin Hill Airport
; . N Kent
We are offering a competitive salary which will reflect age and Telephone: Biggin Hill 72233

experience, together with the full range of company benefits including
four weeks holiday, pension scheme, staff restaurant, and active sports
and social club.

For further information and an application form please contact;
Barry Page, Personnel Department, EMI Ltd,, 135 Blyth Road, Hayes,
Middlesex. Telephone 01-573 3888 Ext. 639. Or Record-a-Call anytime
on 01573 5524,

O EMI Limited

(7262)

ELECTRONICS ENGINEER. c£4,500.
Northern Home  Counties. Our
client, a small progressive subsid-
iary company of an engineering
group, require an Electronics En-
gineer to translate sales require-
ments (0o manufacturing instruc-
tions and liase with production
staff.

Aged between 28-35 you will be
able to create printed circuit de-
signs for production from first prin-
ciples and in line with current
technology. Expeience in batch pro-
duction and an appreciation of
effective quality control and re-
" liability will be required. For fur-
ther details please contact Graham
Ince. on Luton (0582) 417562. PER.

The international music, electronics and leisure Group (7211) SO SEnl Bk 1T, 222
‘ : ARTICLES FOR SALE
___—____———————————————————_———1
VALVES RADIO — T.V.-Industrial-

GEC Computers Limited invite applications to fill the following vacancy within their Transmitting. We dispatch valves

Engineering Department:

ELEGTRONIC COMPONENT
SPEGIALIST

to all parts of the world by return
of post, air or sea mail, 2,700 types
in stock, 1930 to 1976, Obsolete
types a speciality. List 20p. Quota-
tion S.A.E. Open to callers Monday
to Saturday 9.30 to 5.00. Closed
Wednesday 1.00. We wish to pur-
chase all types of new and boxed
valves. Cox Radio (Sussex) Ltd..
Dept WW, The Parade. East Wit-
tering. Sussex P020 SBN. West Wit-
tering 2023 (STD Code 024366)43
(5392)

TELEPHONE ANSWERING Machines

The position involves detailed participation in the design of a wide range of commercial and for Sale. New £120. Answers iand
military computer projects and involves liaison with the Production, Quality, Purchasing

Departments and component suppliers.

I Records. Plus 2-way Conversations

I and Dictation. Free Accessories 'and

guaranteed 1 year. Callsaver. —

i . . . . . .. R I ‘C.R.V. Electronics Ltd. 01-249 04186,

The successful applicant should have a degree in electronic engineering or similar qualification 01-580 1800. 30 Goodge Street. Lon.

I
I
I
I
I
I
I
I
I
I
I
| and must have a thorough knowledge of semiconductor technology and be familiar with a wide don WI.
I
I
I
I
I
I
I
I
I
I

range of semiconductor devices and their applications including RAMs, ROMs, microprocessors,
display devices and electronic components in general and be capable of leading a small team of
engineers engaged in component evaluation and related tasks.

CASSETTE HEADS AND MECHAN-
ISM. Three-headed cassette system;
allows off-tape monitoring: Four-
in-line cassette record/play head;
Fernite record/play stereo head;
top loading stereo cassette mechan-
ism wih piano key controls. For
technical data send s.a.e. Box No.

7139. (7139

Every encouragement will be given to the successful candidate to increase his general
knowledge both in computing and advances in component technology.

Starting salaries are dependent upon qualifications and experience.

Those interested should apply in writing to Mr D. F. Watts, Personnel Department, GEC
Computers Limited, Elstree Way, Borehamwood, Herts.

60KMz MSF Rugby Receiver. BCD
TIME OF DAY OUTPUT. High per-
formance, phase locked loop radio
receiver. 5V  operation with 1
second LED indication. Kit com-
plete with tuned ferrite rod aerial
£14.08 (including postage and
VAT). Assembiled circuit and cased-
up version also available. Send
(7200) for details Toolex, Sherborne
(4359). Dorset. (21)

GEC COMPUTERS LIMITED $&C

L e e e 2 )
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SITUATIONS VACANT

Electronics

Engineers

Exciting new projects
in Radio Communications
South Coast (Hants/Sussex borders)

Plessey Avionics and Communications at West Leigh, Havant, is a leader in the design,
manufacture and development of advanced radio communications equipment and

systems.

We are looking for electronics engineers, at various levels, to work on the design and
development of a range of sophisticated new products for both civil and military applica-
tions. These are ground floor opportunities to become involved in original design and
there is considerable scope for career progress. We are currently building up development

teams for projects in these areas:

HF/VHF Military Radio

Successful candidates will he involved in the design
of new products using advanced miniaturisation
techniques. Experience of digital systems and RF
techniques at HFF and VHF would he particularly
valuable. These appointments will he of particular
interest to designers willing to work against short
time scale development plans on products mainly
for the export market.

HF Receiving Systems
Engineers to work on HF receivers, their remote
control and digital interface, and on related
equipment design. Digital, analogue or RF aptitudes
would all he appropriate.

Candidates should be educated to degree level or equivalent and have at least two vears’ experience.

Situated in a semi-rural environment near Portsmouth, Chichester, the South Downs and several
seaside resorts, we are well placed for housing, shops, school and recreational amenities. Relocation
assistance will be given where appropriate and there is a comprehensive range of large company
benefits. Attractive salaries will be negotiated in line with experience and qualifications.

Please write with brief career details or telephone for an application form. I.. Wise, Recruitment
Manager, The Plessey Company Limited, Martin Road, West Leigh, Havant, Hants. Tel (07012) 6391,

Applications are invited from cither sex.

UHF/SHF Radio Relay

Engineers to work on the design of transmitters and
receivers at UHF and SHF, IF amplifiers, and
basehand amplifiers for multi-channel radio relay

equipment.

.
Radio Relay Systems
Engineers for the design of overall radio relav
systems, the development of sub-equipments and
Previous experience 1n
design and/or commissioning of radio communi-

systems evaluation.

cations systems is desirable.

SPLESSEY

the

ARTICLES FOR SALE

ELECTRONIC

~MANUFACTURERS*
« WHOLESALERS *

WE STOCK A COMPREHENSIVE
RANGE OF ELECTRICAL AND
COMPONENTS.
INCLUDING CABLES AND FLEXES.
AT VERY COMPETITIVE PRICES

Phone or write for quotations
ELECTRONIC EQUIPMENT CO.
Springfield House
Tyssen Street
London E8 2ND
01-249 5217

TV CRT TUBE REBUILDING equip-
ment. training. supplies from * The
Experts’. Faircrest Tubes, THE
name in TV today, for rebuilt TV
tubes. Guaranteed 2/4 years.
Vacuum Degassing Outfits for sili-
cone rubber. etc. Transformer im-
pregnation equipment, low cost
vacuum units. General vacuum
quipment, new and secondhand
pumps. plant. coaters, ovens. etc.
Barretts, Mayo Road, Coydon. CRO
2QP. 01-684 9917, (7180

300,000 MULLARD C280 & C281 for
sale, values from 0luf to above luf
250/400 v/w. price per mixed pack,

100/£1.50 500/£6.00. P&P (export
50p). Electronic Mailorder Ltd,
Ramsbottom, Bury. Lancs. (7172

WAYNE KERR TYPE 022D Video
Oscillator 10KHZ-20MZ £45. The fol-
lowing American Test Equipment
Tektronix Type ‘K’ Oscilloscope
plug in Unit £35. Advanced meas-
urement Inc Type 400 Deviation
Meter 20-1000 MHZ £90. Audio Sig-
nal Generator Type T53820/U 20HZ-
200KHZ in transit case £42. Hickok
Valve Voltmeter Type 1600B £25.
5in Portable A.C. Voltmeter 15-750V
in 6 ranges £10. 6in Weston model
901 Mirror scale centre zero Milli-
voltmeter lab type 50-0-50mV £12.
Electroni: Multimeter TS-505 B/U
1-1000 M Volts AC. DC 2.5-1000V
£15. All equipment in good work-
ing order. Carriage by appointment.
E.M.A. Electonic Engineers. Monday
Lane, Orford, Woodbridge. Suffolk.
Tel Orford 328. 7204

™
| S

Grystal,

ACCURATE
RELIABLE I

In—_._d___h‘ £

oo
T \

Private enquuies. send 1 3p i stamps for brochure

THE QUARTZ CRYSTAL C0.LTD.

Q.C.C. WORKS, WELLINGTON CRESCENT

NEW MALDEN.SURREY  01-8420334 & 2988

SEMICONDUCTORS. Knobs, meters,
resistors, capacitors. SAE for price
list. — R, B. Electronics, 24 Spring-
field Park, Holyport. Maidenhead
39798. (7148

WWwW americanradiohistorv com
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SITUATIONS VACANT

Wireless World, June 1977

such a course.

ments honoured.

forms is 14 days after
publication.

A number of posts are available in Central
London for enthusiastic and forward thinking
oung students to train as Technicians in the
aboratories of the BBC’s Designs Department.
Their work will include assisting engineering
and laboratory staff in the development, con-
struction and testing of units of sound and tele-
vision broadcasting equipment.

Thesuccessful candidates will probably be aged
18-20 and have a keen interest in, and possibly
some experience of, electronics. They will have
some*O’levels -two preferably will bescientific
- and they will be either cecently qualified to
O.N.C.or City and Guilds part [1 (T4) standard.
or have rceently commencea the final year of

Salary according to qualifications in the range
£2514-£2706 (plus from £10.86 to £17.38 p.m.
pay supplement according to carnings under
current Incomes Policy). Excellent oppor-
tunities for promotion. Summer leave arrange-

Requests for application forms to The Engin-
eering Recruitment Officer, BBC, Broad-
casting House, London W1A 1AA, quoting
reference number 77.E.2164/WW and enclos-
ing addressed foolscap envelope. Closing
date for completed application

Designs
Department

ARTICLES FOR SALE

RECHARGEABLE NICAD BAT-
TERIES. ‘AA’ (HP7) £1.26. ‘Sub
Cc’ f£1.29, ‘' (HP11) £2.38, 'D’

(HP2) £2.92, PP3 £4.98, Matching
chargers respectively £4.48, £4.48.
£5.24, £5.24, £3.98, all prices include
VAT. Add 10% post & package. SAE
‘for full list, plus if wanted 50p for
‘Nickel Cadmium Power’ booklet,
Sandwell Plant Power Ltd., 1 Den-
holm Road, Sutton Coldfield, West
Midlands. B73 $PP. Tel No. 021-354
9784. (6554

ELECTRONIC INSTRUMENTATION.
If you are interested in the buying
or selling of good quality used
Electronic Test Instruments, ring
Reading 51074, Martin Associates

and converse with our Sheila
Hatch who will deal promptly
with your enquiry.

. (6758)

JAMES MOIR is replacing a large
number of instruments in his lab-
oratory and has the existing equip-
ment for sale. These include a
Bruel & Kjaer 2305 level recorder.
B & K 2107 analyser Marconi 4550
harmonic analyser. Marconi TF
144G signal generator. Marconi TF
2604 HF voltmeter, Marconi wide
range audio signal generator, Ad-
vance Type 5663E signal generator.
Advance sound level meter plus
octave band analyser. Dawe vari-
able bandwidth filters. Dawe 1461
analyser. All these instruments are
in good working order. — Offers
to 16 Wayside, Chipperfield Herts.
Tel. Kings Langley 62955. (7216

OSCILLOSCOPE Philips 3M 3232
current model. 10MHZ double beam
as new £325 o.n.o. T.V. sweep gen-
erator. Philips PM5334, new model
3 ranges. 3MHZ to 860 MHZ as
new. £265 o.n.o. Compass Electro-
nics, 106 Putney Road. Hansworth.
Birmingham B20 3PU. Tel. 021 554
8162. (7227

Yorkshire Television

Broadcasting
Electronics
Engineer

Vacancies exist in Yorkshire Television’s
Engineering Department for two Engineers
Duties, within this small group, will include

system planning and installation and design and
construction of specialised equipment
Expenence of digrtal techniques would be an
advantage.

Applicants should be qualified to at least HND or
equivalent or have several years relevant training
and experience in TV broadcasting engineering

Salary in the region of £4,000 with promotion
prospects to Senior Engineer within two years.

Applications in wnting please giving brief details
of qualifications and experience to

Personnel Executive

Yorkshire Television Ltd
The Television Centre Leeds LS3 1JS s

ARTICLES FOR SALE

NEW COMPONENTS FOR SALE at
greatly reduced prices. Redundant
stock. Large or small quantities.
All manner of items. Send S.A.E.
for price list. D.J.J. 2 Eddystone
Road, Down Thomas, Wembury,
Plymouth PL9 O0AR. (7264

BARGAIN PACK 1,000 assorted nuts
and bolts 2, 4, & 6 BA. New cad-
mium plated. Value at least £12.
Only £4 inc. p & p. CWO (UK

only), Refund if not delighted.
AP., 171 Great Brays, Harlow.
Essex CM18 6DT. 7263

SMALL PCB PLANT READY for im-
mediate (small run or prototype)
work £500 o.n.o. ‘“‘Harpum.’' 82
Shrubcote, Tenterden. Kent. (7242

PROFESSIONAL TV TUBE RE-
BUILDING PLANT designed and
manufactured with 20 years' exper-
ience of tube rebuilding. Also all
associated supplies including
Electron guns. -Regular training
courses. Western-Whybrow Engin-
eering. WEQCO Works, 'Penzance,
TR20 9QT (073676) 2265. (8542)

WE INVITE ENQUIRIES from any-
where in the world. We have in
stock several million carbon resis-
tors 3th %, 4, and 1 watt. 4 million
wire wound resistors 5 and 10 watt
— 1 million capacitors — 1 million
electrolytic condensers — % million
transistors and diodes, thousands
of potentiometers,
other components. Write, phone or
call at our warehouse. — Broad-
fields and Mayco Disposals Ltd..
21 Lodge Lane, North Finchley.
London. N.12. 01-445 0749, 445 5271:«1.

907)

THE TTL DATA
BOOK FOR
DESIGN
ENGINEERS

By Texas Instruments
PRICE: £5.50
RADIO, TV & AUDIO TECH-
NICAL REFERENCE BOOK
by S. W. Amos. Price £24.70.
MICROPROCESSOR /

MICROPROGRAMMING
HANDBOOK by B. Ward.
Price £4.00.
WORLD RADIO TV HAND-
BOOK. J. M. Frost. Price
£5.50.
BUILD YOUR OWN WORK-
ING ROBOT by D. L. Heiser-
man. Price £3.70.
THE RADIO AMATEUR'S
HANDBOOK 1977 by
A R.R.L. Price £6.60.
THE MEMORY & MICRO-
PROCESSOR DATA BOOK
FOR DESIGN ENGINEERS
by Texas. Price £3.40.
TOWERS' INTERNATION-
AL TRANSISTOR SELEC-
TOR by T. D. Towers 1977.
Price £5.00.
SOUND RECORDING
PRACTICE by Borowick, J.
Price £16.60.

* Prices include postage *

and hosts of |
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THE MODERN BOOK CO.
SPECIALISTS IN SCIENTIFIC
& TECHNICAL BOOKS
19-21 PRAED STREET
LONDON W2 1NP
Phone 723 4185
Closed Sat. 1 p.m
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EXCLUSIVE OFFER /| JOIN ONE OF BRITAIN'S MOST SUCCESSFUL ELEC-
R TRONIC COMPANIES

SE Labs is part of the rapidly expanding and highly successful Medical Electronics

WORLD-WIDE RANGE : Division of the EMI group. At our recently-opened factory in Frimley, our employees

NEVER BEFORE OFFERED : are engaged in the manufacture of sophisticated display equipment associated with

Wireless World, June 1977 141

PHILCO HC-150 POINT-TO-POINT STRIP ; the revolutionary EMI-Scanner computerised X-ray examination system. Right now
RADIO HI' RECEIVERS 2 30 m/cs. len fully o we are looking for people to fill the following vacancies
tuneable channels to 0.5 kcs with synthesisers.

Single and diversity reception on IS8, DSB, S5B
with 4 sub bands 10 each channel. Full details and K
prices on appiication

HIGHEST QUALITY 19" : Experienced Design Engineers are required in the Technical Services
RACK MOUNTING CABINETS 3 Department
I-R%MRS’Anglﬁ(;H ! g The job involves, designing production test equipment both analogue and digital
R OMIE DTS investigating text methods, haison with our design team, and be responsible for
'ND.F ( 9 P
Pkﬁg%fﬂ%;ggg%gg&g; the subsequent manufacture of all test equipment
. Celc.. . h ful . ! !
AUDIO AND INSTRUMENTATION- Tre s;u;::esfs u candt(tiateg qu(IjaIso be required to write analogue and digital test
TAPE RECORDER-REPRODUCERS e ;;S?agblaiShsedor comfpx $rE ased automatic test equipment. (The Company is an
: r T.E.
* Plessey 1033 Digitai Umits, 7 track 'z ; Appli ﬁse loh )
+ Plessey M550U Digatal Unil, 7 trucks ' pplicants should have an HNC ora Degree in Electronics, and have at least two
* [mgf; L :pse}:f"dhi siereob 2, GICEe years' experience of working in an industrial environment. Famiharity with both
* DR RMI. 4 speeds, 3 tracks te ! v analogue and digital circuits 1s essential, plus versatility to adapt to any new
: s g > o
o & rls?;':oa.zlsfsggi.‘ 1 e ] product developed by the Design Laboratory. A knowledge of mini-computers
* EMI R30IG. 2 speeds. 2 tracks ' : would be an advantage
* EMIRE32] 'e . T'2 | track :
* bicord 1A %, 1% 7'z | track
* Mincom CMP-100. 6 speeds, 7 tracks fo, 1)
e TEST ENGINEERS
* |eevers Rich Console 2 track '« . 2 speeds
Prices of above £70 to £500 . A )
' = N For these positions, applicants must hold a minimum of C&G Full Certificate in
@olliansneniDeckeoni v bi Electronics Technician Engineering, or ONC/HNC, together with two vyears
general industrial experience
We have « large quanuty of “bits and pieces” we 3 Duties will include testing computer display units for the EMI-Scanner
Ca list — pleas d us your requiretnents, we . 2 o . o .
e babiy help— all endurries answered Experience of digital testing and use of mini-computers is advantageous. plus a
thorough working knowledge of current digital and analogue electronics

circuitry  Other duties involve the use of automatic test equipment for PCB

All our aerial equipment is . N -
testing, and using mini-computers at final test stages.

professional MOD quality

Al 761 Frequency Standards £32.00 N . )
Aumechollbieuen 50100 Being closely allied to a reputable and successful international organisation, we are
8:;::;]1@{;!;:3;acs £20.00 able to offer job security, plus excellent working conditions such as four weeks
Data Efficiency Respooler, 240v £28.00 annual holiday, pension scheme, sickness scheme, etc. Attractive starting salares,
Belling Lee 100 Amp Interferance Filters £76.00 | d li f int | R f

Airmec 201 Sig Gen 30 KC3 30 MCS £70.00 plus a sound. policy ot interna promot{on or our employees, are just a few of the
Valradio tnvertors 12y DC 240 AC 500\ £42.00 added benefits. The factory is located in a pleasant area, being two minutes drive
Oscilloscopes Gen. purpose 3 £35.00 f Exit 4 he M3

Solartron CD 711 52 D/ U Oscilloscopes £110.00 rom bxit 4 on the

Airmec 702 Sig Gen. 30/300KCS %155(‘):) p

R-216 Power Supply Units 15. ; R R

J0ft Lightweignt Mast sections, 6 sides £14.00 For further details and application form. please contact

Oscilloscope T rolievs from £12.00 Phil Pope, Personnel Officer

LB M.\ ideo isplay Unus 4 col £48.00 SE Labs (EMI) Limited

3AZP/2CR s £18.00 '}

venner 5336 Counters Cﬁg.% Lyon Way, Frimley Road

Autophon VHF Receivers 20/ 120mes X

Solartron CL 524 Oscilioscopes £s000 Camberley, Surrey GU16 S5ET

100 amp Belling Lee Interference Filiers .

Marcont [F233) Distortion Meters £160.00 gTelepho'n: S\?lrgberle'y 63401)

AVO VT Voltmeters CT-471A £75.00 member of the roup of companies

Solartron Digital Voltmeters LM 1420/2 £120.00 International leaders in music. electron:cs and leisure

Racal MA197H I're-Selectors £65.00

Marcon 1F-888 Receiver Testers £60.00
Collins 500 wate 2 18 mes. Fransmitters £1000.00
Cullins KW 16 558 5w [ ransceivers £1250.00
Collins KW 16 200 m w AM Transceivers £750.00
S1C Rx5 2,25 mes Recenvers Diversity £140.00 g .
Rack Mountng Operator Lables €10.00

Gaumont Kalee 564 Flutter Meters £75.00
Hewlett Packard 618B Sig. Gen 3.8.7.2 GHz £120.00
Rohn 95ft masis lattice 12 sides. P.UR.

(7218)

"DDOD...Dtt»ttt:tttt:t:t:sstttttt’nttsstttntnt:ttnsss‘

30t Latuice Masts, 14 sides £55.00
1501 Lattice Mast sections, 12 sides £35.00
12011 Lattice Masts, 15 sides P.UR
75740t Sky Towers, selt supporting £475.00 .
Heavy Aerial Rotators P.U.R.
Racal SA 504 Voltage converters €25.00
Clliot Recording M A Meters £75.00
75t Alununium Lattice Masts, 20t sides £400.00
Plessey peak distortion meters £35.00
Polarad Mictowave power meters £55.00
Rhode & Schwarz SBR sig gen. 1.6/2.4 gme . £70.00
Large Aenal Turning Units P.U.R. - T'CLES FOR SALE
45 feet Unuadio 4 Co-ax 30 ohms £2.00 c =
Baluns Professional kxtenor 600,75 ohms £6.00
Addu 5 8 Track |ape Punches €48.00 SOWTER TRANSFORMERS MAGNETIC MICROPHONE QUARTZ C
Quality Weather Vanes 8 contacts (unused)  €25.00 FOR SOUND RECORDING AND RYSTAL
Racal MA 175 1 S.B. Modulstons (new) £45.00 : REPRODUCING EQUIPMENT SPEAKERS
imsiide Cabinet Shelt Siders £3.00 W €0 SRERD (8 Gty St Cemrrae o) insoren. e L o L eouns) speaing] and UNITS from
DG-7 320r DGTSCRT s £3.00 studios and broadcasing authonties and were e ap’plocalrons Very rugged. DC res. .20
:‘1‘::) g: :"“: :dp“ :;t‘-“:"‘ —v‘;“ ~‘IJ:S ' g‘;ggg established m 1941 Early deliveries Compeltive i B ® 10-50.0 MHZ
ally rac ape Readers Trac pooling £65. ces Lai Il tnes Let P -
Cawkell FU 4 Bund ?ass bilter Teslers £60.00 P roe as’(;’WTEq;a;vll;E :N‘ie‘IBus auore gg:e; (!+ ‘\’gp P&Pdeep O Oy IS
- - - A recent release 6 for £2.20 + 20p P&P ©® HIGH STABILITY
e have a quanuty Power |ranstormers 2530 MULTITAP MICROPHONE TRANSFORMER 12 ¥ 4 50. P&P
/atts 10 13KVA ol voltages up to 40KV Hest or £8.50. P&P free ©® 0 OEF 6271-A
wdlts 10 193 @l voltages up 2 Primary windings for 600 ochm 200 ohm and 60 S.A.E for lisi. Many other ilems. Trade enquiries o
quality at low prices Lists available ohm with Secondary loadings from 2K ohm 1o 10 K welcome /
ohr;s iﬁquancv resgonse mh:s n;\m:SM'adB ZIO Hs B.B. SUPPLIES. 141 Shalmsford Sueet
X to z Contained in well finishe: umetal bo Nr. CANTERBURY, K CcTa 702
* Rucal RA-63 558 Adaptars. new £70.00 33mm diameter by 22mm high. with colour codela " ont (67921 WRITE FOR
* Racal RA W Converters, new £70.00 and leads tow distorton DELIVERY (small LEAFLEY AT 1
* Racal RA-298 1SH Iransistonised Convectors quantties) EX-STOCK HIGHLY COMPETITIVE .
(new) £120.00 PRICE FULL DETAILS ON REQUEST McKNIGHT
e e £600.00 E. A. SOWTER LTD. SUPERTYPER Advocate IBM Golf- CRYSTAL Co. Ltd
Sers - Ma A ! b L
O adham Place. Fore Strast. ball typewriter with paper tape
We have a4 vared assortment ndustrial and Ipswich IP4 1JP. Tel 0473 52794 6012 punc_h and .reader- £280 or offers. RAROLEHINOUSIER
e onlC R TR g et v Biel Deilon Details Basingstoke 22406.  (7206) | | TeL nyTHE BABIBT  ournamornn so4 62y
request STD CODE 0703 |
ENAMELLED COPPER WIRE (6044) |
PLEASE ADD CARRIAGE AND 513[% a0 1ib reei Yalb reel FOR DISPOSAL: — Quantity of tin-
V.AT. €2.95 £1.60 ned brass turrtt tags (standard)
2010 29 £3.15 £1.80 i /
30 10 34 €345 g Epsylon one inch record/playback | sURPLUS STOCKS. High stab.
P.. HARRIS 35 to 40 €365 €210 heads, and assorted relays. Det- | welwyn Electrosil Resistors. Wire
. : ails Box No (7207) ; ds for 1 tt-50 watt Morgan-
All the above prices are inclusive of postage PROMNGS 0{ ”wa M M it orgt
ORGANFORD -DORSET and packing n UK : 10 o & e MorEanes Poea
BH16 6BR COPPER SUPPLIES Vol RA s sTor G T D/P concentric D/P. R.S.P. Electro-
BOURNEMOUTH (0202) 765051 102 Parrswood Road, Withington, ) b T. 537 Tesl | nic, 53 Barton Street. Gloucester
Manchester 20 Sel. 1ist £365 as new £65. — 021-427 | GL1, 1PY. Tel: 0452 23607. (7224
Teiephone 061445 8753 ) 2283. (7232

www americanradiohistorv com
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ARTICLES FOR SALE

PRECISION
POLYCARBONATE CAPACITORS
AN High Stability — extremely Low Leakage

440V A.C. RANGE 63V 0.C. RANGE

Value Oimen- Price  Value {uFl Tol. .
JuPt  sions (om]  gach o 2% =% =5%

[ .|

01 @ 127 eep 01 1 T S
015 271 127 sop 022 £1.32 77 Sip
022 33 16 eep 03 £.32 7 Sip
025 33 16 92p 047 €132 717p Sip
033 33 16 99p 068 €144 B4y 56
047 33 19 €110 10 €156 91p 60p
05 33 19 £1.16 15 £1.74 £1.16  67p
068 508 19 €125 22 €198 £.32 7%
10 508 19 €137 33 £2.40 £1.60

15 508 254 €£1.64 47  £2.82 £1.88 £1.23
20 508 254 £1.95 68 £3.48 £3.32 €01.47

0 £4.98 £3.32 £2.01
15 £1.14 €476 £2.88
2 £9.66 £6.44 £3.90.

TANTALIN BEAD CAPACITORS—Velus available: &.1. 0.22. 0.33. D.47.
060 1.0. 2.2, 3.3. 4.7. 6.8.F a1 15¥/25 or 35V: 10.0.F at 16¥/20¥ or
, 25V 22.0uF o 6V/ 10V or 16V: 33.0.F 2t 6V or 10¥: 47.0.V al 3¥ or BY;
- 100.0,F a1 3V. AN ot 12p* sach. 10 ler £1.10°. 50 lor £5°. 100 lor
[ o8

’ TRANSISTORS 1.C.'s

1 8C107/8/8 Sp UBC212/212L 12p KOS5 50p
R 12p *BR2I3/213L  11p 0CTIR2 12p

*§C141/ /9 10p *BL214/214L  11p “*NESSS Timer 61p
*8C153 18p *BF194/5 12p° *T41 Byin DI ng
8C154/7/8/9 12p BFYS0/172 20p IM14 £l
*BC182/182L 11p AFITS 4p SNTE013ND  £1.50
*BC183/183L tp AFDY 38p SNTBOZINO £1.50°

“NIT02/4 tip TBABIOAS  £1.42*

oBCIBA/IMAL 12

POPULAR DIODES-—- 14914 6p. 8 for 45p. 18 1er 90p; INS 16 Bp, 6 tar
45p. 14 1er 98p: 1344 3p, 11 fer 50p. 24 for £1.00. 184148 3p. 6 fer
&.# gr]l'll::.mom S%p: 002 Bp: 003 6%ep; 004 Tp; 005 T'2p;

LOW PRICE ZENER DIOOES—400mW. Tol. = 5% 3t SmA. 3V: 3V3: 3v6:
4V7: 5V1: 5V6: 6V2: BVB: TV5: Bv2: V1. 10V: 11V: 12v: 13¥: 13.5¢: 15V;
18Y: 18V: 20V: 22V: 24V: 27v: 30V: 33V. All ot 7p each. 5 for 33p, 1Qfer
€5p, 50 for €3.12. SPECIAL OFFER: 100 Zesers (may be mixed} for
£5.80.

RESISTORS - Hsgh stabiiity. low noize corbon film 5% *2W ol 40° L. oW
a0 70 C.E12 series only—frem 2.2(2 o 2.2M(). ALL al 1p* each. Bp* lor
10 of any ona vaivs. 70p* for 100 ol axy oae vaive. SPECIAL PACK: 18 o/
oach value 22Q) i 22Q) (730 resisters] £5*

SIICON PLASTIC RECTIFIERS—1.5 emp. wire-onded DD27: 10D
L PLY. 7p & for 28p]; 400 P.LY. Op & lor 30p].

BRIDGE RECTIFIERS 2+ amp: 200V 40p; 350V 45p; 600V 55p.
* SUBMMHATURE YERTICAL PRESETS—0.1W enly- All at 3p*

50: 100: 220 470: 680 ehm: §K; 2K2: 4K7: BK8: 10K: 15K; 22K: 47K:
100K: 220K: 60K 'M: 2M5: 5M.

" PLEASE ADD 20p POST AND PACKING 0% ALL DRDERS. EXPORT—ADD COST
OF SEA/AIRMAN.. Add 8% VAT to all items sxcept those marked with *
which are 12'¢%

Sead SAE. for additienal stock lsts.
Wholesale prics sy available to hana.lide companies.

MARCO TRADING gDePt P5)
The Oid Schesl, Edslaston, Wem, Skropshire
Tot: Whxail 464/465 (STD 094 872)
{Proprs. Minices! Trading Lid.)

MV

Best choice for used TV
alargest stock and selection of colour
and mono TV in Britain.
21976 exports exceeded 250,000 sets.
Trade enquiries to:

Midland TV Trade Services,
Worcester Road, Kidderminster DY10 1HY,
England. Tel. Kidderminster 61907 or 67390.
Telex 337993 1130

TV SOUND kit including drilled
PCB to build the Hi-Fi News TV
sound isolator. Enables TV sound
to be played through a hi-fi system..

Only £3.75 inc P&P. TVS Electronics, .

95¢ Ardwell Avenue, Barkingside,_
Hford, Essex. (7256

VHF MONITOR RECEIVERS, air.
marine or business radio bands. all

SCOPES general purpose 3in
bench scopes single beam for use
on 200/250v 50c/s ex ministry,, Y
amp range 10 Mill/V to 100v per
Cm bandwidth 300Kc.T.B. range
10¢/S to 5Kc in 3 ranges, standard
controls fitted also provision for ext
X & Z 1/Ps size approx 12x9#x23in
supplied tested with copy of circ
& handbook, £35. SOLID STATE
SWT fully isolated reqs I/P of 15v
dc at 1 ma to swt on will handle
3 amps at 240v or 13 amps when
mounted on h/s. opto coupled triac
okay fer sound to light units.
£2.40. BLOWERS single ended ap-
prox 50 cfm for 240v outlet 2x1liin
quite running new by Woods, £6.40.
TRANSFORMERS isolation pria 230v
sec 26v ct at 13.5 amps C core
fitted in neat case size 10x7x7in &
fitted ammeter new unused. £17.80.
AIRCRAFT H.F. Rx type R4187 &
C/Bx these are a crystal controlled
covering 2.8 to 18Mc/s in 3 bands
provision for 24 channels, double
conversion with 16 min values also
BFQO.CW & RT Filters etc req 24v
& 19v dc or 200 & 19v dc sup-
plied with handbook & mod details
for putting onto 20/40 & 80 meters,
£18.30. PWR TRANSIS type DT6106
new £3.50. HELIPOTS 5K 10tr small

type by Bournes new  £1.65.
CONDS H.V. 2uf 7.5Kv £5 & 2uf
12Kv, £6.50. SWT H.D. rotary 6p
c/c rated 600v ac 10 amps, £4.
VIDICONS type P 849D, £9.50 &
£6.50. VHF PWR TRANSIS type
2N3375 stud type 28v 7.5w at

100Mc/s 3w at 400Mc/s new. £1.80.
REMOTE TX/RX crystal selector
(Pye spares) 6 chan with 6xBC108

sxtrimmers coils etc new, £1.80.
H.T. TRANS pria 230v sec 1125-
0-1125v at 565 Ma new, £10.80.

SELSYNS for 230v 50c/s £25 per
pair. AERIALS yagi 8 element ap-
prox 11ft for 183.Mc/s new £21.60.
IFF TRANSFORMER for use on
1KM/c band contains tunable tx &
rx cavities, I.F, strip, blower, H.V.
components, filters, trans & large
number of misc parts. Note these
are less valves & ext soiled Ameri-
can surplus with circ, £10.80. IN-
FRA RED T.S. used for testing
image convertor tubes & sights
contains mains p.u. givihg 24v dc,
eht p.u giving 12Kv from 24v dc
I/P, 100 ua meter. infra red
source, photo cell, cable etc in
neat case new cond recent manu-
facture. £15. Also available a qty
of Tannoy high power transis amps,
control uynits & speakers, Magneta
100w value amps with c¢/u & qty
of horn speakers for callers. Ameri-
can ground UHF equip 225/400Mc/s
100w a.m. inc Tx.Md & Rx for
115v 50c¢/s single chan. PRICES in-
clude post/carr & VAT, goods ex
equip unless stated new. Carriage
charges apply mainland only, SAE
for list or enquiry. A. H. Supplies.
122 Handsworth Rd. Shettield S9
4AE. Ph 444278 (0742).

GLASS FIBRE BREAD BOARDS
size 6in x 4inu, to take up to 16
I.C.s 970 holes drilled 1mm, £1.90
inc. VAT + 30p P & P. Phototech-
niques (Ref JW), 11 Old Witney
Road, Eynsham, Oxford. (7244

REED RELAYS, 700 coil. 8v working
3 make contacts, PCB mounting
24 x lin 30p each. C. Foy, 1 Cape
Road, Warwick. (7243

COLOUR, UHF AND TV SPARES

NEW COMEBINED COLOUR BAR.

GENERATOR PLUS CROSS HATCH
KIT (MK4) UHF Aerial input type.
Also gives R-Y, B-Y, Luminance
combinations, Grey scale etc, Push
button controls, Battery operated,
£35, Case £1.80, battery holders
78p, p/p 85p.

CROSS HATCH KIT, UHF aerial
input type, also gives peak white
and black levels, battery operated,
£11, p/p 45p. Add-on Grey Scale
kit £2.90 p/p 30p. Add-on Colour
Bar kit (MKk3) £25, cases £1.40, p/p

85p.

CEEFAX nparts shortly
details on request
‘‘Wireless World”” TV Tuner and
FM Tuner Projects by D. C. Read.
Kits of parts available. CRT Re-
activator kit for colour and mono,
£18*, pp £1. Signal Strengh Meter
kit £18* p/p 85p. 625 TV IF Unit,
for Hi-Fi amps or tape recording
£6.80 p/p 65p. Decca Colour TV
Thyristor Power Supply Unit, incl.
H.T.. L.T., etc. Incl. circuits £3.80
p/p 95p. Bush CTV 25 Power Sup-
ply Unit incl. H.T., L.T., etc. £3.20
p/p £1.20. Bush CTV 25 Conver-
gence panel plus yoke, blue lateral
£3.60 p/p 8#0p. Philips single stand
convergence units complete, incl. 16
controls, £3.75 p/p 75p. Colour
Scan Coils. Mullard or Plessey £6
p/p 90p. Mullard AT1023/05 Con-
verg. Yoke £2.50 p/p 75p. Mullard
ur Plessey Blue Laterals 75p p/p
30p. BRC 3000 type scan coils £2
p/p 80p. Bush ICTV 25 Scan Coils
£2.50 p/r 80p. Delay Lines: DL20
£3.50. DL40 £1.50 DLIE. DL1 85p
p/p 40p. Lum. delay lines 50p p/p
30p. Bush/Murphy CTV 25 3/174
EHT quadrupler £850 p/p 85p.
G8 Tripler £6, BRC 3000 £6.60 pp
75p others available. Philips
G8 Panels, part complete. sur-
plus/salvaged: Decoder £2.50. T.
Base £l p/p 70p. CRT Base 75p
/p 30p. GEC 2040 Decoder panel
tor spares £3.50 p/p 70p VARICAP
TUNERS. UHF: ELC 1043 £4.20,
ELC 1043/05 £5, VHF; ELC 1042
£4.80, Philips VHF £3.80. Salvaged
UHF & VHF Vvaricaps £1.50 p/p
35p. SPECIAL OFFER: RBM 6 psn.
Varicap control unit £1 p/p 35p.
UHF Tuners transd. incl. slow mo-
tion drive £3.80. 4 Psn. and 6 Psn.
push button ransd, £4.20 p/p 85p.
Helical pots 100K. 4 for £1.20, p/p
20p. Thorn 850 dual stand. time
base panels 50p. Philips 625 IF
panel incl. cct. 50p. p/p 75p. VHF
Turret tuners AT 7650 for KB Fea-

available.

thertight. Philips 19TG170, GEC
2010, etc. £2.50. Fireball tuners.
Ferguson, HMV. Marconi 80p p/p

all tuners 75p. Mullard Mono scan
coils for Philips, Stella, Pye. Ekco.
Ferranti, Invicta £2 p/p 75p. Large
selcetion LOPTs FOPTs available for
most popular makes MANOR SUP-
PLIES, 172 West End Lane, London.
N.W.6. Shop premises. Callers wel-
come. Thousands of additional
items available not normally ad-
vertised. (Nos. 28, 159 buses or
West Hampstead Bakerloo Line and
British Rail). Mail Order: 64 Gold-
ers Manor Drive, London. N.W.11.
Tel.: 01-794 8751, V.A.T. Please
ADD :24% TO ALL PRICES (EX-
CEPT WHERE MARKED * V.A.T.
8%). (60)

VINTAGE RADIO: Receivers. valves,
components, service. data and his-
torical research 1920 to 1950. S.a.e.
with enquiries and for monthly
news-sheet. Full 1977 catalogue 70p.
Tudor Rees (Vintage Services), 64
Broad Street. Staple Hill. Bristol
BS16 5NL. Tel: Bristol 565472. (7235

RECEIVERS AND AMPLIFIERS

K to £200. Send | HRO Rx3s, etc., ARS8 CR100,
oy o e amps, Radto Com. | BRT400, G209, S640, etc. elc., in
munications Ltd.. St Sampsons. | Steck. R T. & I. Electronics, Ltd.,
Guernsey, C.I. (7237 | Ashville Old Hall, Ashville Rd.,

’ London, E11. Ley 4986. (65
SIGNAL Generators, Oscilloscopes,

CAPACITORS ERIE 680z 25v P.C.B.
upright n:ounting £1.00 for 10. inc.
P. & P. QUANTITY discount avail-
able. F.N.P.E.. 33 Westminster
Drive, Grimsby, South Humberside.

(7234

Output Meters, Wave Voltmeters,
Frequency Meters, Multi-range
Meters, etc., etc. in stock, R. T.

& 1. Electronics, Ltd., Ashville Old
Hall, Ashville Rd., London  E.11l.
Ley 4986. (64

ARTICLES WANTED

WE PURCHASE ALL FORMS
OF ELECTRONIC
EQUIPMENT AND

COMPONENTS. ETC.
SPOT CASH

CHILTMEAD LTD.
7. 9. 11 Arthur Road
Reading, Berks.

Tel. (0734) 582 605

USED DR SURPLUS ‘Lektrokit™”
parts. Philips video cassetttes (any
condition) 7in TP audic tapes. JDR.
Roydonbury, Harlow CM19 5DU.
7202

www americanradiohistorv com

HIGH PERFORMANGCE
POWER SUPPLY KIT

ZERO 28v
SMA 1 5A Current imnt
O/P Resistance < 1m (at board 0/p)
Noise/Ripple < 1mV Very Sharp Current

Limit
Ideal Lab Standard P S U
Generally idiot proof
Kit of parts (F /G. Tinned Board Toroidal
Transfor components Controls. Wire)
£11 +8% Schools. Colleges £10 +8%

Tape Readers GEPTR 661A
8 Channel Optical Reader Max. Stepping
Speed 150 ¢ p s Asynchronous Stepping
£25 +8%. P&P £1.20

TRANSFORMERS

17v 5A ex. eqpt. £3 (65p). 12v 10A £5
(80p). 18v 1A £1.50 (35p). 9v 3A £1.60
(60p), 12v 100mA £0.60 (20p).
“Electrolytics. 47004 40v 60p (15p),
4700. 63v 80p (25p). 2200. 63v 40p
(15p).

Paper 1 25. 360v AC 60p (15p). 2 5u
B0Ov RMS 80p {25p)

Papst Fans 4%z x 4% x 210 100 c.f m. ex

eqpt - £3.60 (65p)
Humidity Switches Adjusiable  80p (15p)
Mains Latching Relays ....80p (20p)

Mains Coil 3p ¢/ 0 Relays ex equiot 11 pin

A . 75p (15p)

P TFE eqgpt. Wire Yellow 7/0 2mm
- £30 /1000m
MPU131 Prog Unit 25p (1Up)
"E5567 (TIS43) 35p (10p)

115v Fans Open Chassis . . .
2 for £2.50 (60p)
Bead Thermistors NTC . 60p (10p)
Res at 200C 250R. 1k2. 2k, 20k. 220k,
1m4 1BM 735 1/0s Iittle used. few only
L £175
P&P shown in brackets. min order £2

Add 12%:% VAT to items marked ° others

8%

KEYTRONICS

332 KEY STREET
ILFORD, ESSEX

Shop opened Mon -Sat 9 30-2p m
Telephone 553 1863
(7254)

ARTICLES WANTED

ToP CASH'AVAILABI.E
NEW SURPLUS COMPONENTS

All details to:
SKYWAVE ELECTRONICS
01-568 1331 -

WANTED, all types of communica-
tions receivers and test equipment.
Detajls to R. T. & I. Electronics
Ltd., Ashville Old Hall, Ashville
Rd., London, E.11, Ley 4986. (83

SURPLUS COMPONENTS Equip-
ment and Computer panels wanted
tor cash. Ring Southampton 772(5&15

WE BUY new valves, transistors
and clean new components, large
or small quantities, all details,
quotations by return. — Walton's,
55 Worcester St., Wolverhampton.

(62

B-D ELECTRONICS offer prompt
settlement for your surplus com-
ponents. Our main field of interest
is consumer electronics. Please
telephone our Miss Hughes, Peter-
borough (0733) 265219. (22

WILL BUY ANYTHING, any quan-
lity if price is right ring Stan
Willetts, West Bromwich, 021 553
01386. (6813)
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WANTED! MINICOMPUTERS

all types of scrap and PER",HERALS C I
INSTRUMENTATION
REDUNDANT 1 i ‘
ELECTRONIC & or fastest, Ft’)r?;t:é ASH offer

The Polytechnic of Central London

COMPUTER
CHILTMEAD LTD.
MATERIALS Reading (0734) 586419

with precious metal content e — M sc Deg ree

r_] |
TRANSISTORS = : :
in Communication Systems
& PRINTED * MINICOMPUTERS C \4
CIRGUIT BOARDS % PERIPHERALS A new tvyo-yegr tparlt(-timet cou_rsehspeciallly_ p;repzrzd for
engineers in industry keen to gain the analytical' and design
TgO&%T’I;,IEEEE * INSTRUMENTATION skills needed for keeping pace with rapid technical advances in
| the communications field. Participants study a balanced
THE COMMERCIAL For fastest. best CASH offer, phone programme emphasising both theoretical aspects of statistical
SMELTING & COMPUTER APPRECIATION communication theory and practical implementation consider-
Godstone (088 384) 3221 ations for classical and newly-emergent microcomputer-based
REFINING Co. Ltd. ( }
171 FARRINGDON ROAD digital communlcatlson techt;uques.
The course begins September, 1977.
LONDON. ECIR 3AL [ For information contact: The Registry of Engineering and
Cab;rel': gt')":g;’“'i‘:}%c' TAPE RECORDING ETC Science, The Polytechnic of Central London, 115 New
~eFf.‘ECKNEY N LEiCESTEH [7005) | | Cavendish Street, London W1M 8JS. Telephone: 01-486
grke: L YOUR TAPES TO DISC. Mono or 5811, Ext. 6239. (7213
. | Stereo Cutting. Vinylite Pressings, -
. ] /labels. To rofessionai
WANTED: TEST AND q:a?{te;. SAE. for ph%bo Jsaafget.
DEROY Records, ' Eastwood "'
COMMUN":AT"IN Cove Dunbartonshire, Scotland.
EQU|PMENT (82_) RADIO and Radar M.P.T and Intensive course on
z"':gia ';lz':s o :ﬂ,;'; C.G.L.I Courses. Write: Principal, LOGIC, INTERFACES
soskets and comnectors | | e Jppcal Coltege. Fleetwood. 57 || & MICROPROCESSORS
Call or phone i = )
i '"VINTAGE CRYSTAL SETS, 1922- SWEI ey
i) ““"’“"&'_';:;g'a;‘;“d"“' WAZ | | 1920 Just Sublished by Wireloss | MICROCOMPUTER T RAINING at the Southgate Technical College
World, conr;ins 128 pﬁggs. Chag- ¥8833F§194 TE&EOORYe & g};RA(,iTISE. London N14
ters on the first days of broadcast- . - evenin only. ;
EQUIPMENT WANTED ing. The Crystal Set. Vintage Wire- 7203 A five-day course with tutorials

The aim of the course 15 1o enable designers
and users of digital control and computer
systems to work out and ymplement designs
to their own requirements, and attain controt

BROADFIELDS AND | Sl oois™isedhior with thels
MAYCO DISPOSALS original prices in £:s:d. A book for

the collector or those interested in

. Fi i the beh. f th . Th
" lbsg:dl:’:e&ll\lz ;}:‘]cmey noitahlgla' Ag}lilatl)le {rom P;nain Printed Circuit Boards — Master S;E:se,ew.xﬁ aanv'ﬁ\l:i’e;en:j:r:; assy:e‘:g:em oef
Telephone: bokshops or direct from us. Please layouts — Photography - Legend the state of the art, should be of value to
01-445 2713 send £2.80 inclusive to IPC_Busi. prntng — Roller tinmng — Gold people in a wide varety of Technical
01445 0749 01-958 7624 ness Press Ltd., Room 11 Dorset plating — Flexible films — Convention disciplines and expenence
lS{E(l”ilSSLUStamford Street Lo(nﬂtigg) al fibre glass — No order too large or too e . T s
small — Fast turnround on prototypes etails and reservations from the organiser
WE ARE INTERESTED IN All or part service available NOW INTERPROJECTS LTD. Technical Servi-
PURCHASING ALL KINDS OF EURD CIRCUITS TD. 29ch cc; Strant
RADIO, T.V. AND ELEC- } | go0ks By posT. specialist, tech Hgniiekd House Edmonton, London N8 9DY
TRONIC COMPONENTS AND nical and general postal book West Ningsdown Tel: 01-803 6896 (7228}
EQUIPMENT IN BULK service — Book Bureau, Dept. T, Nr. Sevenoahs. Kenl.  WKZ3d4
QUANTITIES. 6-8 Emerald Street. London 2“7’;?210

WE PAY PROMPT CASH AND
CLEAR MATERIAL BY

RETURN. (46)

CAPACITY AVAILABLE I O R
SMALL BATCH PRODUCTION r
wiring, assembly to sample or AMATEU R
drawings. Specialists in printed c OM c I AS S I F I E D
oircuit assembly. Rock Electronics,
411 S‘il\;er Stree(t,2 Smianrsted,/ Essex. PUTE R
Tel. Stansted (0279) 33018/814006.

0. CLUB

PRINTED CIRCUIT BOARDS — For details send SAE to: A Dv E R I I S I N G
Quwl(t-ktd.weliveries_ competitive prices, ACC, 7 Dordells
quotations on regquest, roller tin- :
nings, drilling, etc., speciality smail Basildon. Essex 7197

batches, larger quantities available
Jamiesony Automatics Ltd, 1-5
Westgate, Bridlington. N. Humber-
side, for the attention of Mr J. LABELS, NAMEPLATES, FASCIAS
Harrison. Tel: (0262) 4738/77877. on aluminium or plastic. Speedy

(18 | delivery G.S.M. Graphic  Arts

AIRTRONICS LTD. for coil winding. | Lavough (02600 1000). ems, G

Large or small production runs. 13) o
Bobbin -~ Layer — Wave — Rifilar
— Miniature — Toroidals. Airtron-

ics Limited, Gardner Industrial - q
' p ARTWORK LAYOUTS by experien-
Estate, Kent House Lane. Becken- ced draughtsman, manufacturing

?laﬂ;' e 1 A8, el 0}7?‘33 facilities available to every require-
. " | ment. For all enquiries please write
PRINTED CIRCUIT ASSEMBLY to H. C. B. Artwork Designs. 3

Ly
sample/drawings. Fast profession- | Roden Street, llford, Essex. (7726

al work at lowest prices. Glen- h .
tronics (Chesham) 34, Glenister
Road, Chesham, Bucks. Phone 6005. | TV- REPAIRS SIMPLIFIED, Ful]l re-

(7205) | pair instructions any British TV
for £4.50. Circuit Diagram on re-

DESIGN,_ ARTWORK, development, uest: details unique books, e.g.

test and production of electrical gvery' mono BritisthV circ. &iag{;/

f{‘“},"%‘f"", PlgwerlmeR E;ectgomcs. layout £9.50. Also colour. Aus - -

1g reet. ognor egis, ussex i " o

PO21 1EZ. Telephone B.R. 25689, | \ v 76 Church Street. Larkhall

(7062 m7 .
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TWICE the inforiatigp

The I.C.E. range of mulitimeters provides an

unrivalled combination of maximum performance within minimum dimensions, at a truly !
low cost. Plus, a complete range of add-on accessories for more ranges, more functions.
S )

All | C.E. multimeters are supplied complete with unbreakable plastic carrying
case, test leads, etc , and a 50-plus page. fully detailed and illustrated Operating and

Maintenance Manual

Now availabie from selected stockists Write of phone for hist. or for detaits of direct mail-order service

Supertester 680G
20K\ 7V 2% fsdond ¢
4k.)/V 2% fsdonac
“48 Ranges — 10 Functions
109 x 113 x 37mm

£19.95 + VAT

Supertester 680R
(illustrated)

"20ke)/V " 1% fsdondc
4kt/V - 2% fsdonac
‘80 Ranges — 10 Functions

"140 x 105 x 55mm

£25.25 + VAT

== _

Electronic Brokers Ltd.

Tel. 01-837 7781

49-53 Pancras Road, London NW1 2QB

Wireless World, June 1977

I.C.E. MULTIMETERS

in HALF the iz

Microtest 80
T20Kk8/V. = 2% fsdondc
4kQ/V, *2% fsdonac
‘40 Ranges — 8 Functions
‘Complete with case —
only 93 x 95 x 23mm

£14.95 + VAT

WW~—~—110 FOR FURTHER DETAILS
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INDEX TO ADVERTISERS

Appointments Vacant Advertisements appear on pages 129-143
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~ (Cause for celebration for those
- who think there’ nothing t

Now you will get the world famous range of
Omron relays from IMO.

Thisisthe result of rationalisation that puts
the whole Omron component range conveniently
under the same roof. And that meansthe same
consistent, rehable and helpful IMO service.

We shall be able to offer immediate delivery
on most types of relays, because there will be over
halfamillionin stock at any one time.

IMO. Now most people know

Omronrelays and IMOrelaystogether offer
the widest possible selection for every conceivable
form of control circuit. From micro-ampsto heavy
duty switching in miniature and subminiature
form, including the original snap-acting switch
relay and fourin line types.

Omron and IMOnow cover every relay need.
Yet another cause for celebration.

WW 6/77
To: IMO Precision Controls Ltd..
349 Edgware Road. London W2 1BS. Tel: 01-723 2231.

Please send me full details on IMO and Omron relays.
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‘““CPhere’s alot more to Multicore...

Multicore Fluxes, Chemicals, Pre-
servatives, Cleaners and Con-
formal Coatings. For
highest quality
soldering.

Multicore Oxide-free Solder Creams.
For microcircuits and P.C.’s. Also
a wide variety of pre-forms for
repetitive solder-
ing operations.

sse than

meets
theiron.

Multicore Solid Solders. In Bars,
Ingots, Sticks, Wire or Pellets.
Foralldipandwave-soldering.

Multicore now solders the ‘impossible’
ALU-SOL 45D solders most types of
aluminium and has agood corrosion
resistance. Arax 968 for diffi-
cultstainlesssteels, beirg
non-toxic and
bright.

Multicore  Solderability Testers.
MK I} - Tests components semi-
automatically. New PTH - tests
plated-through-holes in
P.C. boards auto-
matically.

B ® The name that stands for quality and quantity?

Please write on your Company's tetterhead for further details on your particular application.

Multicore Solders Limited,
Maylands Avenue, Hemel Hempstead, Herts HP2 7EP Tel: Hemel Hempstead 3636. Telex: 82363
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