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We know how easily sophisticated
instruments can drift imperceptibly
away from standard. So, after we've
repaired, calibrated and returned your
equipment to you, we make a note to
remind you when a periodic check or
recalibration should be carried out.

Jogging the memory is just one of
the little, extra details that help to make
up the Bradley Repair and Calibration
Service ; but, of course we need to hear
from you in the first instance.

Don't callus!
We'll call you!

R & Cis a separate division of
Bradley Electronics with its own
20,000 sq. ft. factory next door to the
main London works. We've been
rejuvenating instruments for more than
20 years, during which time we've
handled virtually every type and make
in common use — from simple meters to
complicated systems. We will tackle
anythingin the frequency range DC to
18 GHz and return it to you ready
to plugin.

If you need authenticated
performance in addition to our normal

BRADLEY

13 ; %3‘"'\
ST g e & rfi ‘;'1.
X:\;\% % ad'l’pr’ A"

guarantee, our Standards Laboratory is
approved by the British Calibration
Service. It will supply calibration
certificates for AC, DC and RF
measurements. And our standards, of
course, are directly traceable to the NPL
and the National Bureau of Standards.

And just to add the finishing touch,
we will collect and deliver anywhere in
mainiand Britain.

G & E Bradley Ltd
Services Division Sales
Electral House
Neasden Lane

London NW101RR

A Lucas Company

WW—001 FOR FURTHER DETAILS

Telephone: 01-4507811 Telex:25583
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he many faces of

reveal the biggest current range
of oscilloscope tubes in Europe.

Whenever it’s a matter of designing or making

: ‘ TYPES TO ASK FOR:
an oscilloscope, remember one essential fact . —

Brimar have a complete range of tubes for _D3_l 3° . D_”_il _ ,,_Pl"’—l?i i}
operation up to 7¢/1ooMHz bandwidth. Many Dj-200  Di3z-4j1 ~ Dig180
with ex-stock delivery. Dy-201 D13-600 D14-200

The fact is : the current Brimar range of tubes Dio-210 Di13-601 Dig-210
is the largest in Europe — with as many as Dio-230 Di3-610  Dié-100
twenty-five ditterent versions to choose from. Dio-240 Di4-150 SE4D

Brimar are continually revising ar‘ld updating D1 3-30 T Dig-170 —SEg/z_A B
their range to meet the demands of the market. D1 ;_;3 Dig-171 . SE-gF ———

The latest additions are the Di1o-2 30 and
Dio-240 (4" compact tlat faced tubes) and the Dr3-47 - o
D16-100 (XY plotter)

THORN RADIO VALVES & TUBES LTD.

The quality of Brimar tubes is unquestionably 'M Mollison Avenue,
good: Improve your scope — telephone or write Brimsdown, Enfield,
for full or abridged data and prices o1-804 1201 Middlesex EN3 7NS THORN

WW-—006 FOR FURTHER DETAILS
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ANDERS MEANS METERS...

OXFORD LONG SCALE 250°

Now available, long scale meter to
satisfy budgetary requirements for low
cost equipment.

Models CS65 and CS85 with scale lengths
of 6” and 7-75"

OEM quantity prices extremely competitive
5001A upwards, DC or AC rectified | N mA

Shadow-free dial—easy to read scale

ANDERS

Anders provide what is probably the largest Popular models and ranges are stocked in depth
range of meters available from a single source  while a specially equipped instrument depart-
in Europe: MC/MI, dynamometer, vibrating  ment enables swift production ‘of non-standard
reed, electrostatic, etc. in over 100 case styles ranges and scales, to suit individual customer
and sizes, a few of which are shown below. requirements, in large or small quantities.

Models KE1 and KE2
Miniature Edgewise
Meters. Nominal scale

Vulcan Moving lron. 4 lengths 1.2" and 2" Solicontroller Moving Coil
models, 1-5”, 1-8”, 2-77, Available in sensitivities Relay. DC moving coil
3:7” scales. Voltmeters, from 50 microamps and AC moving coil
ammeters and motor Moving Coil. rectified. 1 or 2 adjustable

starting meters. alarm controls.

Kestrel Clear Front. 7 Profile 350 edgewise Stafford Long Scale 240°. Lancaster Long Scale

models, 1:3"—5:25" 4-3" scale. 6 models, 3-5"—11-5" 240°. 2 models, 47, 5-5”
scales. DC moving coil, DC moving coil and AC scales. DC moving coil, scales. DC moving coil
AC moving coil rectified, moving coil rectified. AC moving coil rectified, and AC moving coil
AC moving iron. Horizontal or vertical AC moving iron. Also 98° rectified.

mounting. scale.

nnnEns ElE[““]“l[s |.|m"En 48/56 Bayham Place, Bayham Street, London, N.W.1. Telephone 01-387 9092.

Manufacturers and distributors of Electrical Measuring Instruments. Sole U.K. distributors of FRAHM Resonant Reed Frequency
Meters and Tachometers. Manufacturers of purpose built electrical and electronic equipment to customers’ requirements.
WW-—007 FOR FURTHER DETAILS
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The Greenwood quide fo

rofessional soldering.

The Ersa Multitip. A top-quality  push onto the stem of the iron. It
iron that's ultra-light, offering has the unique advantage that you
reliability so necessary to achieve  can change the element in
constant production flow. Arange  seconds. Price: £3.20 & VAT.

of different shaped tips simply

GREENWOOU
ELECTRONICS

The Oryx 50. A temperature controlled mains
soldering iron. (Temperature control within + 29,.)
Adjustment (200°~400°C) can be made whilstiron is
operating using the same tip. Light, compact and easy
to handle. A large 50W element loading gives rapid
heating and high performance with constant tip
temperature. Price: £5.90
& VAT. Also available: Oryx
safety stand:
£2.10 & VAT.

The Iso-Tip. A safe, high-
powered iron which works
anywhere without a mains
lead. The breakthrough? ‘
Nickel Cadmium cells that i
are re-chargeable. (A :
charging standis included
for 240vor 115v A.C.)

Each charge gives at least
60 soldering joints. Weight?
Only 6oz. Price: £10.70 & VAT.

The Ersa Sprint. Unique - it heats up tc
maximum temperature in only 10 seconds,
and is the lightest gun on the UK market.
Ideal for the service-man. With its

lightweight (only 70z.) and compact
construction, it can be manoeuvred
in even the most

awkward areas. Price:

With the Oryx adjustable
bench vice you can handle
soldering, drilling, and
cutting on even the most
delicate components.

113 00MN389

£5.95 & VAT.

Positioning is easy and
quick, with 90" vertical and
360° horizontal adjustment.
Price: £13.85 & VAT.

i3]

i

!

Please send me more details about the Greenwood 1
I range of soldering equipment.

Greenwood Electronics I
offer a range of highly | NEmDE - - i
I
|

advanced products

toor X SR3A desoldering specifically for professional | Address IR B
components are tightly soldering applications. | — - = - :
grouped. Instantly removes For more detailed informat- wwi
unwanted solder rom ion about the comprehensive | reenwoo

Accurate, reliable, 'speedy, Greenwood range, send us I

and safe. Price: £4.50 & VAT. the coupon today.

« 21 Germain Street, Chesham, Bucks, HP5 1LL I
l_ Tel: 02405 4808 Telex: 83647 I

WW—008 FOR FURTHER DETAILS
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Velvet dim to full brightness ata
touch of the finger. Off/on and

infinitely variable. i -
|

Beta light glow makes switch easy
to find in the dark and consumes no
current.

made up £2.

1
; R

The Jermyn capacitor discharge
ignition system.

Instant starting in all weathers.
Even with a near flat battery, the unit
will produce a full sized spark.

Just one of the many advantages
of an electronic ignition system, the
others are:

Hugh energy spark even at

maximum revs. I

i

Complete set of parts to build it

Cod lighting for hot parties.

Complete kit of parts £2.80 or

for cold mornings

To Jermyn Industries, 154 Vestry Estate, Sevenoaks, Kent.

'
: Please despatch return of post light dimmer kit
! Ignition Kits + or — earth ..
| BLOCK CAPITALS
I Y A -
b ADDRESS... o

i

i

T oo L, B e ey T i 4ot

L-—--------—---- ----- - e e o o G =D G G G G G e - e o G e e - S D D e D D P S G R D a5 e S - e e on o &y ==
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yourself for only £7.75, as described Save 55p the two part feature are available at
in Practical Wireless and fully . 25p.
approved by the author. Buy both for £1000
- s e e R GF GF G5 R GR G G GR G D = e fman on an - e .- - R e S G R D R e S GR GRS SR R e oo r P Y o ¥ ¥ N N T N -—--1

light dimmer . _
£10 pair, Enclose cheque or postal order.

Economical too!

As the light is progressively
dimmed, so the current consumption
drops - think of it as an electric tap.
300 watt capacity, straight
replacement for standard light
switch.

EkT

Smoother running.

Less strain on battery and starter.

Lower petrol consumption.

Long plug life with infrequent
adjustment (typically 20,000 miles,
gapped at .050").

No contact breaker arcing giving
long tife and less adjustment
(typically 20,000 - 25,000 miles)

STATE + or — earth
when ordering.

Reprints of

All Pnces Exclusive of VAT.

 JERMYN

O D D W D @ WD ED WA G G5 @S S S
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100 kW
1000 kW

From 25 kW up to one megawatt...

.. four RF-heating aces, every one a winner!

Annoucing a whole new deal for RF-heating _ a new generation of rugged metal/ceramic triodes, especially designed
for this application. Incorporation both the latest progress in vapour-phase anode cooling — Hypervapotron* _ and our
revolutionary advance in grid technology - Pyrobloc* these four tubes represent today’s state-of-the-art in power grid
triodes. In various standard single-tube or multi-tube installations, they deliver anywhere from 20 kW up to.2 MW of CW RF
power for industrial thermal treatment. These four new tubes are the latest addition to our full line of triodes, for
economical and reliable induction or dielectric-loss heating. For more details on them or any of our other tubes, contact
us directly or just circle the appropriate number on the Readers’ Service Card.

’ ‘ * Registered trade mark

THOMSON-CSF

THOMSON-CSF ELECTRONIC TIBES LTD / BILTON HOUSE, UXBRIDGE ROAD, EALING / LONDON W5 2TT
TEL. (01) 579 55.11 / TELEX : 25 659
France - THOMSON-CSF Groupement Tubes Electroniques / 8, rue Chasseloup-Laubat/ 75737 PARIS CEDEX 15/ Tél.  566.70.04
Germany - THOMSON-CSF Elektronenrohren GmbH / Am Leonhardsbrunn 10/ 6 FRANKFURT/MAIN / Tel 702099
Italy - THOMSON-CSF Tubi Elettronici SRL / Viale degli Ammiragli 71 / ROMA - Tel 638 14.58
Japan - THOMSON®CSF JAPAN K K. / Kyosho Building / 1-9-3 Hirakawa cho / Chiyoda-ku / TOKYO 7102/ Tel 03 254-6341
Sweden - THOMSON-CSF Elektronrdr AB / Box 27080 / S 10251 STOCKHOLM 27 / Tel (8/22 58 15
US. A - THOMSON-CSF Electron Tubes, Inc. / 50 Rockefeller Plaza / NEW YORK, NY. 10020/ Tel (212) 483.04D0

WW—010 FOR FURTHER DETAILS
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Designed in Europe.

Computer aided design operation in Geneva.

Made in Europe.

Manufacturing plants at Toulouse and East Kilbride. ..

DT T
3
b ]
.

‘mF MGBRL | A D
s O

O

#

Distributed throughout Europe.

8 Motorola marketing companies, 36 distributorships.

With Motorola, European industry can enjoy direct RF power, MECL, MOS, discrete power devices and

access to the full breadth of experience and expertise linear ICs.

of a semiconductor manufacturer completely committed Motorola has its marketing companies in most

to the European market. European countries with sales officesin many principal
Motorola’s all-embracing computerised |C design cities—in addition to a complete network of

centre at Geneva covers MOS, Linear and Digital ICs. 36 distributors.

And there's a direct data link between Geneva and all This investment in technical skill,design and

Motorola European factories and marketing companies. productive capacity enables Motorola to maintaina
Manufacture is based at East Kilbride in Scotland close technical dialogue with the advanced industries

and Toulouse in France. Both factories are equipped of Europe —computer,communications, industrial,

with diffusion facilities—and concentrate primarily on consumer and automotive.

MOTOROLA Semiconductors

Motorola Semiconductors Ltd.,
York House, Empire Way, Wembley, Tel: 01-902 8836.

WW—011 FOR FURTHER DETAILS
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The one you

Still frame playback

tomatic ra .
A;\LLjdio and for critical analysis
video gain or conventent

cor?trol pause (optional :

CR 5000E only)

Feather touch
control.
Solenoid
operated
transport

Recording of two
sound tracks at J
the same time (or
post-dubbing on
one track)

Assured
compatibility.
The cassette
you make will
play on any
50Hz U-type
VCR

Our picture illustrates some of the U-type JVC VCR
features. They are not the only ones that matter.

Forinstance. You can use any colour or mono-
chrome receiver or monitor to view your recordings.
Automatically repeat or return to a scene of interest.
And the picture is always locked in colour before it is
displayed.

Such excellent features, in fact, that you ought
not to buy a video cassette recorder until you've seen
the complete specification of the JVC machine. And it
is available now.

In addition to the CR 6000E 2" U-type recorder/
player there is the CR 5000E for playback only.

CR 6000E, price from £749 ; CR 5000E, from £664
(prices exclude VAT).

We'd like to tell you more. Telephone Bell &
Howell’s Video Systems Division on 01-902 8812 or
write to Bell & Howell A-V Ltd., Freepost, Wembley,
Middlesex, HAO 1BR (no stamp required).

\M BELL s HOWELL

WW-—012 FOR FURTHER DETAILS

Remote control
unit (optional)

/  IVCNER]
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Thanks to this new module...

OSCHLATORN

£ SIZER
pOWER SUPPLY kTP

. . . we can offer an accurate

and drift-free phase-lock synthesized signal generator

for around

The Farnell range of modular signal generators now
includes synthesized models, M1/ADM and M2/
ADM, to cover frequency ranges of 100kHz to
12MHz and 10MHz to 108MHz respectively.

Frequency is controlled by a six decade bank of
thumbwheel switches to an accuracy of + bPPM.
The oscillator automatically chooses the correct
range and seeks the required frequency, a search
lamp extinguishing when it has found it. And there
the frequency will stay with crysta! accuracy and
stability until an alternative is selected. A 1kHz
frequency change takes only milliseconds and a
change as wide as 10MHz to 100MHz (which in-
volves four range changes) is completed in about
five seconds.

FARNELL INSTRUMENTS LIMITED,
TELECOMMUNICATIONS DIVISION,
SANDBECK WAY, WETHERBY,

LS22 4DH. YORKSHIRE.

TEL: 0937 3541, TELEX 557294
LONDON OFFICE TEL: 01-802 5359

£800

Like all Farnell r.f_signal generators and sweepers,
there is facility for remote programming via TTL
compatible BCD 1248 inputs through a rear con-
nector.

Narrowband sweep application.

The M1/ADM is an excellent narrowband sweeper
ideal for setting up receiver filters or discriminator
circuits on an individual or production line basis.

Centre frequency is controlled with crystal accu-
racy and stability by the digital synthesizer module
while the frequency modulator unit is used to pro-
vide sweep. Full a.m./f.m. modulation facilities are
available after alignment tests.

For details of all Farnell r.f. test equipment contact:-

WW—013 FOR FURTHER DETAILS
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SIEMENS

|.C. sophistication-without extravagance.

Electronics can contr bute so much to better
standards of accuracy and reliability. But, until
now, this has also meant higher costs because of
the need for more components, more circuitry,
more assembly, more energy, and more servicing
and maintenance.

Siemens are pleased to announce that they
have overcome these problems by designing
integrated circuits which can handle complex
applications without undue expense by combining
many functions within a single circuit.

Mechanical components are eliminated, space
is saved, extra reliability is built-in—together with
considerable additional scope for design
sophistication.

For instance, our LED Driver UAA 170 offers a
total range of automobile instrumentation: one
UAA 170 drives up to 16 LED’s with either step
or analogue indication, including a facility for
automatic brightness control cepending on the
available light.

Integrated Circuits from Siemens —extra
sophistication without undue extra expense.
Please write to us for more information.

Siemens Ltd., Great West House, Great West
Roed, Brentford, Middlesex TW8 9DG.
Telephone: 01-568 8281 Telax: 23176

Just part of our Total Capability
inelectronics.Siemens.

WW—014 FOR FURTHER DETAILS
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‘New automatic digital bridge
fromWayne Kerr

WAYNE KERR

Wayne Kerr's new B900is one of the best
value-for-money bridges in the world.

ltis universal, has a wide range, and gives
immediate digital readout of resistive and reactive
terms-simultaneously.

On allten ranges, for every type of measure-
ment available, the displays provide a complete
indication of the numerical value (up to 19999),
polarity, decimal points and units—automatically
andin half a second.

Direct measurements of Q, dissipation and dc volts.
2,3, & 4-terminal. Automatic lead compensation.
4- Quadrant: +veor —veC,L.1/C,GandR.
Overall coverage:

100 - 200MQ inH - 20kH

0O0O1IpF - 20000uF 10puU - 200U
Accuracy: 0.1% (1002-200M©),0.3% (10mQ-10Q)
in allquadrants. Frequency: 1kHz Outputs: Analogand TTL.
i For more information phone Bognor (02433) 25811,
orfillin the coupon.

rFm—————T T

| Please send me details of the B90O.

I For the attention of Mr.

I Company name and address

WAYNE KERR

A member of the Wiimot Breeden group.

. WW—June
I Post to Wayne Kerr, Durban Road, Bognor Regis, Sussex PO22 9RL

I
I
I
I
I
I
I
I
d
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There is a Dolby noise reduction unit for every
professional application

Professional Recording and
Transmission Applications

TR e,

AR -~ — — ]

360

TheDolby 360 is a basic single-channel A-type noise
reduction unit for encoding or decoding. This unitis
normally used in a fixed mode such as in disc cuttingor
landline sending or receiving; the operating mode is
manually selected.

The Dolby 361 is similar to the 360, providing a single
channel of A-type noise reduction, but with relay
switching of operating mode and tape recorder
connections. The changeover can be controlled
automatically by the recorder.

P T e . A

T

M-Series

The Dolby M16 A-type unitis designed specifically for
professional multi-track recording, and incorporates
16 channels of noise reduction in a compact chassis
only 107 inches high. The similar M8is an 8-track
version, and the MBX allows simple extension of the
Mi16for 24-track use.

Noise Reduction Module

7 P T e
‘ﬁﬁf A ﬁfﬂi

Ve A

Cat 22

The Dolby noise reduction module, Cat 22, is the basic
functional unitemployedin all A-type equipment. The
Cat 22is available as a spare or in quantity to OEM
users for factory instaliation. A half-speed version of the
module (Cat40) is also available.

00 Dolby

‘Dolby’ and the doubie-D symbot are trade marks
of Dolby Laboratorwes Inc

Motion Picture Industry

The Dolby 364 Cinema Noise Reduction Unitis
intended primarily for use with Dolby A-type encoded
optical sound-tracks. The 364 also includes a
standard ‘Academy’ filter for conventional tracks, a
clean-up circuit for old or worn prints, and provision
for playback of magnetic sound-tracks with or without
Dolby system encoding.

E2

The Dolby E2 Cinema Equalizer is a companion unit to
the 364, and has been specifically designed to solve
the response equalization problems of cinemas. Used
with the 364 and Dolbyized optical sound-tracks, the
E2 enables most cinemas to achieve modern sound
reproduction standards without replacement of
existing equipment.

Test Set (A-type)

Cat35

The Dolby NRM Test Set, Cat 35, permits rapid
verification of performance of Cat 22 Noise Reduction
Modules without their removal or the need for
additional test equipment.

For detailed information contact
Dolby Laboratories Inc
1133 Avenue of the Americas
New York NY 10036
Telephone (212) 489-6652
Telex 125797
WW—016 FOR FURTHER DETAILS

Professional Encoders for
Consumer Media

The Dolby 320 Duplication Processor is a professional
quality unit with B-type (consumer) noise reduction
characteristics. The unitis used for encoding
duplication master tapes in the high-speed
duplication of Dolbyized cassettes, cartridges, and
open-reel tapes. The 320is a two-channel unit.

324

The 324 Broadcast Encoder allows broadcast -
stations to encode stereo FM broadcasts with the
Dolby B-type characteristic. The unit provides for an
optional reduction of high frequency pre-emphasis,
reducing the neec for high frequency compression,
and thus allowing a significant additional improvement
of reception quality.

346 Clapham Road
London SW9
Telephone 01-7201111
Telex 919109
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Mullard Communications Contact
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If you come to Brighton for the
Communications 74 Exhibition, contact
us at Mullard on stand 80/81. You will be
very welcome. Contact us anyway
whenever you need components for
telecoms, broadcasting, radar and
navaids.

We have unique resources for their
development and production, and have
devoted literally millions of pounds to

Tubing
up for

of news from Mullard

meeting the component needs of
manufacturers of communications
equipment.

Some of our products are well-
established favourites, others are at the
forefront of current technology. Some
are made on an extremely large scale,
some are customer specials. Please let u
know of your own particular
requirement.

Reliability is a major —
reason. Millions of burning hours &
are being clocked up by the 2,000 or
so tubes which have been put into
broadcast service in the UK.
Programme companies are reporting |
lives of well over five . . . six ... and
seven thousand hours. In telecine
equipment lives of over ten
thousand hours are not uncommon.

Continual development,
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also, has kept the Plumbicon tube
out in front. The 1%-inch tube has
been supplemented by high

resolution 1-inch tubes with and
without light bias. And types are
available with response in the red
region extended to approximate
more closely to the human eye.
Also, there are now *4-inch tubes
and tubes with increased
performance to volume ratios are
being developed.

Altogether there are 36
Plumbicon tubes in the Mullard
range. All are summarised in a wall-
chart. Use reader enquiry service
no. 100 and a copy will be sent to you.
*Registered trademark for television camera tubes.

If you are in any doubt at all as to
how you should tube your colour
television cameras, remember that
a pretty convincing case can be
made for Plumbicon* tubes.




DON'T‘MAKE DO’ WHEN
CHOOSING CORES FOR SWITCHED
MODE POWER SUPPLIES

You can ‘make do’ when
choosing ferrite cores for
switched mode power supplies
for telecommunications
equipment. But you don’t have
to any more. Mullard have
thoroughly investigated this field
of application and are
introducing a new range of cores
specially designed for switched
mode power supplies.

Insulation and safety, the
special stresses imposed by
switched mode operation, winding
economics, modes of circuit failure;
mechanical specifications and BSI
requirements. . . all have been
given extremely careful
consideration.

The resulting range of
purpose-built cores are made of a
new ferrite material, Ferroxcube
A16. Unlike most other ferrite
materials, it may be used at
temperatures of up to 100°C and
even beyond without saturation
occurring. Also, its resistivity is
high and effective total core losses
in switched mode inverter
transformers-that is at high flux
densities and at frequencies in the
region of 25kHz-are low.

The shape of the new cores
has also been specifically tailored
for switched mode power supplies.
It is in effect that of a pot core with
the sides cut away to allow ‘lead
out’ space for copper strip and
multiple windings. The pot-core-like
outer limbs partially shroud the

Purpose designed cores

1. Ample lead-out space

2. Generous space for lead-out separation

3. Optimised for minimum leakage inductance

4. Round section for snug winding

5. Minimum circumference for winding economy
6. Partial shrouding of centre limb

7. Grooved for clamping

8. Purpose designed shape

centre limb and prevent excessive field
radiation. Also, the winding window
is long enough to meet double insula-
tion requirements, in particular,
insulation requirements IEC65 and
BS415, and to keep leakage
inductance within acceptable limits.
The centre limb cross-
section is circular and is of the
minimum area for switched mode
applications. This keeps winding
turn length, and hence eddy current
losses in the copper, to the
minimum. At the same time, there
is no bowing of the windings which
causes the increased leakage
inductance experienced with
rectangular section cores.

The new cores are used in

pairs, and grooves in their outer
limbs allow them to be clamped
together and mounted with two
lengths of standard metric studding.
The studding can be extended to
carry a board for mounting
rectifiers, thus keeping connections
to the shortest possible length.

There are four sizes of core
and all are intended for use in
switched mode power supplies
operating at frequencies above the
audio range, for instance at 25kHz.
They may be used in units where
the input is derived from rectified
mains or from d.c. supplies such as
batteries,and are suitable for designs
covering a wide range of d.c. outputs.

When used in 25kHz
push-pull circuits at the
unfavourable end of the application
spectrum (supplying low voltage,
5V, output) the cores are rated for
the maximum transformer
temperature of 100°C as follows:
type FX3720 for 50W supplies, type
FX3730 100W, type FX3740 200W,
and type FX3750 for 500W supplies.
Coil formers will be made available
for use with all types.

An application note is
available which not only simplifies
transformer design but helps to
save time, money and trouble
elsewhere in the circuit. For a free
copy and data on all four cores
please write to Dept. C.LH,,

Ref. CPS/C20, Mullard Ltd., New
Road, Mitcham, Surrey CR4 4XY.

UHF/MICROWAVE
PHASE LOCKED
OSCILLATOR

e

Customer options offered.

A uwh.f./microwave phase-locked
oscillator with a number of
customer options is being
announced by Mullard. It

features extremely high stability
and freedom from spurious
signals and unwanted harmonics,
and has a basic output of 0-5 to
1W at 09 to 1-5GHz.

All the merits of lumped,
distributed, three-dimensional and
microwave integrated circuit
technologies are combined in its
design. The result is an extremely
compact, lightweight and reliable
unit.

It can be supplied with an
integral reference oscillator having a
stability of £0-0005%. Alternatively,
an external oscillator can be
provided which has a stability of up
to 1 part in 108 per year.

Mullard Communications Contact

Provision can be made for
the acceptance of either frequency
or phase modulating signals. The
unit can therefore be used as a
completely self-contained and very
effective transmitter or as a stable
local oscillator for microwave link
satellite communications and radar
systems.

Among other options
available are output circuits giving
outputs from 300MHz to 36GHz in
c.w. or pulsed systems, and
amplifiers providing outputs of up
to 10W.

Use reader enquiry service
no. 102 for a leaflet giving further
information.
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Transmitters which are
unmanned, and for part of the
year possibly inaccessible,
obviously call for outstanding
components. This is particularly

stations. Here, transistors and
tubes must be not only highly
reliable, but extremely stable and
linear.

Ultra-linear triodes.

Mullard tubes for transposer service
are ceramic-metal triodes specially
designed for the job. Types YD1300

construction and are intended for
25 and 50W operation in band IV
and V combined vision and sound
transposer transmitters. Linearity is
of a very high order and the inter-
modulation distortion is better than
55dB in a 3-tone test.

A triode in the higher
output category is the YD1336
(developed from the YD1332). It is
of cylindrical electrode construction
and offers outputs of 100 to 200W.
Linearity standards are similar to
those of the smaller tubes and
cross-talk is low.

i«mﬁ

IU"”"W";;AH‘ -mmﬁ%{l‘lﬁlmww

and YD1302 are of planar electrode dl

Mullard Communications Contact

TV Transposer service
calls for sup

/(j\l\r é
the case with TV transposer .
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With these special triodes it
is possible to design some trans-
mitters with semiconductor devices
in all stages except the power
amplifier and so enhance reliability
and reduce size.

High performance transistors.
Mullard transistors for transposer

er components

service are unique in being designed,
specified and guaranteed for this
special application.

The d.c. safe operating area
is exceptionally large compared
with earlier types, making for
completely safe operation at high
powers in class A and ensuring

Y\’ extremely low intermodulation
! Mdistortion. Furthermore, they are

100% individually tested for inter-
modulation in the manner prescribed
by transposer manufacturers.

An advanced diffusion
process is employed in which
arsenic is used as an emitter dopant.
This allows the depth of diffusion to
be very accurately controlled and a
very thin base is obtained giving a
minimum fr of 2GHz. The
maintenance of high performance
over long life is assisted by the
employment of a sophisticated gold
metallisation system.

At 860MHz the most
powerful member of the Mullard
transposer transistor family, the
BLX98, has a power gain of typically
5-0dB, giving a minimum output of
3-5W with intermodulation
distortion better than 60dB.

The Mullard 551BFY/A transistor
is of particular interest to designers
of wh.f. and microwave repeater
stations. It is an n-p-n silicon device
with a noise figure of 4-0dB at 2GHz
and a power gain of 8dB.

Broadband amplifiers with
centre frequencies of up to 2 or
3GHz can be designed relatively
easily by taking advantage of the
high gain of the 551BFY/A. And
with it microwave repeaters can be
made to operate on a ‘straight-
through’ basis, there being no need
for conversion down to an inter-
mediate frequency.

In radar systems, too, and
ultra high-speed data communi-

Simpler Gigaher
with advanced transistor

cations systems operating at
gigahertz bit rates the 551BFY/A is
an extremely attractive device. An
interesting military application is in
electronic warfare countermeasures
where it can replace travelling wave
tubes in octave band amplifiers.

The typical transition
frequency of the 551BFY/A (at
f=500MHz) is 5GHz. Vcpo max. is
20V, and Ic max. 25mA. Total
permissible power dissipation up to
ambient temperatures of 60°C is
300mW. A miniature ceramic
encapsulation is used which is
compatible with strip-line and
microstrip circuits.

zamplifiers

e

On the right lines
for ZENER Diodes.

7\ There are Mullard zeners in the
office Trimphone and there are
Mullard zeners in outer space. In

handsets, sateflites, telephone g
exchanges and throughout the
whole spectrum of communications
hardware you will find Mullard
zener diodes. It's not surprising. £
UK. production of zeners inthe i
Mullard range tops the thirty-million-i3
a-year mark! Check with Mullard \i
for all ‘communications” zener N
reference and surge protection N
requirements. N
{
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Mullard components for communications

MORE
MULLARD TTL
10 TOUGH
POST OFFICE
SPE Mullard have recently gained

approval for a further four TTL
integrated circuits to the tough

- Post Office D3000 Class A Specification. This brings

' the total number of Mullard T'TL devices approved
and provisionally approved to D3000 to twenty-two,
the widest range being offered by any company. The
addition of a further eleven types to the range is
being considered. Mullard were the first company to
supply standard T'TL to D3000 and have been doing
so since last year.

The specification includes important
overstress and endurance tests with exacting
internal inspection requirements. It assures an
extremely high standard of reliability and long life
performance, and users can look forward to a
component life of forty years with cumulative failures
not greater than 2 per—cent.

The devices are being supplied to Post Office
contractors and will be offered to other equipment
manufacturers who are concerned with very high
standards of reliability. All are functionally
equivalent to types in the well-known FJ (74) series,
and will be used by the Post Office in switching and
digital transmission equipment. Encapsulation is
ceramic 14- and 16-lead dual-in-line.

Contact Colummn

SUB-SYSTEMS PAY OFF

The discrete component is far from
dead, and in the world of communi-
cations never will be. But as
technology advances, many
equipment manufacturers are
finding it to their advantage to buy

| in sub-systems, assemblies and

modules of various kinds from
Mullard. In this way they are saving
on design staff and design time, and
similarly effecting savings in
production time and costs.

Even large manufacturers
with considerable resources
frequently prefer to buy in sub-
systems. The items they require
may involve stripline and similar
technologies which they cannot call
on in-house. Sub-systems do, in fact,
frequently demand an expertise
which 18 peculiar to the component
manufacturer. The solid-state
processes required in the fabrication
of thin film modules is another case
in point.

Often an assembly not only
demands the same fabrication
technology as the discrete
component, but is virtually an
extension of it. A good example is
the range of tuneable cavities which
Mullard supply for use with
television transmitter tetrodes. The
cost of the equipment manufacturer
making such cavities himself would
be extremely high.

Equally important is the
enhanced performance which can
be obtained with bought-in sub-
systems and assemblies. In some
instances, such as the Mullard u.h.f.
broadband amplifier modules, the
performance would be extremely
difficult to obtain with a
conventional assemblage of discrete
components.

Equipment manufacturers
can find out whether a sub-system
approach is likely to be
advantageous for their own projects
by outlining their requirements to
Mullard. An individual assessment
can then be offered.

by ‘Electron’

7

BROADCASTING - TELECOMMUNICATIONS - RADAR - NAVAIDS - MILITARY

Mullard Limited

Mullard House Torrington Place London WCIE 7HD

Mullard Communications Contact

Telephone: 01-580 6633 MO003
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JointheDigital Revolution

Digital Computer

Logic and
Electronics

A Self-instructional Course

bl

logic

Book 2 Logical

Basic
BOOI( 1 computer

elements

Book 3
: .I:juz_:;lczal functions
Book A Fﬂlops
=1

registers

Teach yourself the
latest techniques of

digital electronics

Computers and calculators are only the beginning of the
digital revolution in electronics. Telephones, wristwatches,
TV, automobile instrumentation — these will be just some of
the application areas in the next few years.

Are you prepared to cope with these developments?

This course of four volumes — each 113" x 81" — guides
you step-by-step with hundreds of diagrams and questions
through number systems, Boolean algebra, truth tables, de
Morgan’s theorem, flipflops, registers, counters and adders.
All from first principles. The only initial ability assumed is
simple arithmetic.

At the end of the course you will have broadened your horizons,
career prospects and your fundamental understanding of the
changing world around you.

£3.95 Acomplete programmed learning course in 4 volumes

£3.95

including packing &
surface post anywhere in the world. (VAT zero rated).
Payment may be made in foreign currencies.
Quantity discounts are available on request.

Guarantee—No risk to you

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

Designer This course is written to meet your
Manager needs in coming to grips with the
Enthusiast theory and practice of digital logic and
Scientist electronics. The programmed instruction
Engineer system ensures a high leve!l of retention
Student of everything you learn.

=
: To: Cambridge Learning Enterprises, 49 Main Street, H
: Hartford, Huntingdon. :
| Pleasesendme ........... set(s) of Digital Computer !
' Logic and Electronics at £3.95 for which | enclose 1
i cheque/PO/money ordervalue .............c.couvn... H
i |
] i
1 Name 1
i i
: Address :
i i
] ]
i i
] i
i ]
] i
: 1
b e 4
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Thesymbol of | el e

integrated circuit

Snd quality | poet omplifict

Unit Audio

Superbly made speaker

enclosures containing high quality

units designed to improve your

listening pleasure.

Ask for demonstrations of the

KRG, PFG, PF8, MPG, MP138 TPAGS0-D Spec ficat on

Power Output 100 w~atts rms into 4 ohms
55 watts rms into 15 ohms
Freqg Fesponse 20.1dB 20Kz to 20KHz into
Power ratings : 15 ohms. -148 at 150KHz
from 8 watts Total harmonic Less than 0-04% at all levels Lp to
(music power) distortion 50 watts rms into 15 ohms
to 20 watts input sensitivity  OdBm
(music power). Noise -10CdB
Fise time 2 u seconds
Mustrated here is Price £59 plus V.AT.
the new MP6. 100V Line (C.T.) and balanced inputs available.
For full technical information cantact:

For further information and address of your local stockist write to: H I I H ELECTRONIC

K.F. Products Ltd., Ashton Road, Bredbury, Stockport, Cheshire. CAMBRIDGE ROAD, MILTON, CAMBS
TELEPHONE CAMBRIDGE 65945/6/7

—OI8 FOR FUR REETAES WW—319 FOR FJRTHER DETAILS

Purpose-built servo and
actuator systems using
standard components

McLennan Engineering Ltd. have considerable experience

in-the solution of actuator and servo problems using

synchronous, stepping and DC n-otor techniques, an

important facat of our skill lying i purpose-designing

around standzrd components for speed and economy.
The illustrations show a selecticn of modules from

the standard range and include the new EM/ 100/100A

servo drive system. All items are available

individually or can be supplied engineered to

custoni-built systems.

1. EM 100/1Q00A SERVO AMPLIFIER. A new addition to th2

range. A combalete servo drive system including

power supply which is eminentiv suitable for

driving printed circuit motors ard other

servo motors up to 1/6 h.p. EM 100 - output

+24V. 4 amps continuous, 45 amns peak.

EM 100A - output + 24V, 7 amfs

continuous, 5 amps peak.

2. DC SERVO AM 1006S .

With integral potentiometer. Max

continuous output Torque

14.6 kgcm at 7 r.p.m. -

3. LOW INERTIA DC SERVO MOTOR SN :

Output 5W Mt : ; :
4. CONTROL AMPLIFIER EM 40 Output + 15V 0.5 amp McLennan Engineering Ltd

Kings Beaa, Crowthorne, Berkshire.
5. TYPICAL PRECISION GEARS 12010 32 DP Tel- Crowthorne 5757/8

WW—020 FOR FURTHER DETAILS
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A NEW STANDARD FOR SOUND REPRODUCTION
HD250 High Definition Stereo Control Amplifier

- - Designed for disc and
- .- tuner input and two tape
- .- machines, with complete
""" - .- o recording and reproduc-

ing facilities.

The HD250 amplifier establishes a new standard in amplifiers for sound reproduction in the home.
Improvements have been madein respect of performance, engineering design and quality of construction.
We believe that no other amplifier in the world can match the specification of the HD250. Look atextracts
from the specification below.

Power output. Overload margin.
Rated: 50 watts average continuous power per Disc input 40 dB min.
channel, into any impedance from 4 to 8
ohms, both channels driven. Hum and noise output.
Maximum: 90 watts average power per channel into Disc: 83dBV Measured flat with noise band-
5 ohms load. width of 23kHz.
Distortion. —88dBV Measured with ‘A’ weighted
Pre-amplifier: Zero. {Cannot be identified or measured characteristic
as it is below inherent circuit noise.) Line: —85dBV Measured flat.
Power amplifier. —88dBV "A’ weighted.
at rated output: Less than 0.02% (typically 0.01% at 1kHz). Size: 17 inches X 42 inches X 11 inches deep
at 25w output: Typically 0.006%. overall.
Weight: 21 Ib.

Write or phone for leaflet which describes the design philosophy and conception of the HD250
together with a complete specification.

RADFORD AUDIO LIMITED, BRISTOL, BS3 2HZ Telephone: 0272 662301

WW—021 FOR FURTHER DETAILS

Accurate and direct ELECTRONIC
measurement of speed without INDUSTRIAL TH-RMMANETER
coupling to moving parts a— 1) —

THE MODERN WAY TO MEASURE TEMPERATURE

A Thermometer designed to operate as an Electronic Test Meter. Wil

& measure temperature of Air. Metals, Liquids. Machinery, etc.. etc.
' Just plug-in the Probe, and read the temperature on the large open

scale meter. Supplied in zippered vinyl case with transparent front

for hand use or permanent mounting and carrying loop, Probe, and internal 1} volt standard size battery.
Ranges and combinations of ranges from 900 to 100,000 r.p.m. Model “Mini-On 1" measures from — 40°C to + 70°C, price £17.50
Descriptive Literature on Frahm Resonant Reed Tachometers and Model “Mini-On Hi” measures from + 100°C to + 500°C, price
Frequency Meters available from the sole U.K. Distributors. Manufacture £20.00 (VAT EXTRA)

and Distribution of Electrical Measuring Instruments and Electronic o g ;

Equipment. The largest stocks in the U.K. for off-the-shelf delivery. Write for further details to

HARRIS ELECTRONICS (LONDON),
ANDERS ELECTROMICS LIMITED 138 GRAY'S INN ROAD, LONDON WC1X 8AX

Anders means meters

48/56 Bayham Place, Bayham Street, (‘Phone 01-837 7937)
London NW1 Tel: 01-387 9092

WW—022 FOR FURTHER DETAILS WW—023 FOR FURTHER DETAILS
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AWirelessWorlc
- special offer

s gsd WG = ke

‘Sinclair Scientific’
pocket calculator,
exactly the same as

e ar— IEES——

1rad 57:2958°

advertised on pages 48 and 49. N

Logs, trig, arithmetic ety
—ata price SCient?(ic
that makes sense!

The new ‘Sinclair Scientific’ pocket
calculator is a 12-function machine designed
to meet the primary requirements of
engineers in industry anc research
fields, physicists, statisticians and
advanced science students. For full
details of this remarkable calculator
please refer to the Sinclair advertisement
on pages 48 and 49. Then use the coupon
on this page to order yours at the special
price available to readers of Wireless World.

£45 inctuding VAT

(normal price £53.90)

OFFER CLOSES 31st JULY 1974 \
Offer applies to UK and USA readers only

Regin England Reg No. 677128
Reg office: Dorset House, Stamford Street, London SE19LU

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

2 g A
I ORDER FORM FOR UK READERS ORDER FORM FOR USA READERS I
B To:IPCElectrical - Electronic Press Lid General Sales | To: Sinclair Radionics Inc’ Suite 2209 [ |
i Department Room 11 32 Stamford Street London SE19LU. ] 375 Park Avenue New York NY 10022 ¥
) ) . Piease send me . . .. Sinclair Scientific calculators at
0 Pieasesend me _Sinclair Scientific calculators at  [§ ) : |
) : g . the special f .
 the special offer price of £45.00 each (including VAT). ] Iocalpsalles toaf)f(erwp,:;z Zpﬁiggé?clhe(rﬁ::gs%n your own i
I l enclose cheque value . payableto Sinclair Radionics. 1 cheque value ' payable to SinclairRadionics I
= NAME . B name =
I Address = Address l
5 5 i
§ [ i
| (] |
£ ] |
! i '

mﬂunmmwnmmmmnmu-nmnmm-imm-m--m-mmm----mmﬁ



a22 Wireless World, June 1974

brenell

Master Recorders/Reproducers

Tape Recorders Tape Transports

BRENELL ENG. CO. LTD., 231-235 LIVERPOOL ROAD, LONDON N1 1LY 01-607 8271

WW-—-024 FOR FURTHER DETAILS

NEW STANDARD CASES from OLSON

NEW SERVICE FROM STOCK — DESPATCHED BY RETURN OF POST

oy
B it
b T e

o £
#

- 4

"%‘v
o

Cases made from
20swg. zinc coated
m/s. Front & rear
panels 16swg. alum-
inium. Cases finished
in Olive green ham-
mertone with front
panels in light straw
shade 384. All cases
fitted with ventilated
rear panels and a

very attractive
TYPE | WIDTH HEIGHT DEPTH FRONT PAN DIM. PRICE | LEG EXTRA chrome plated re-
21 TR a3 43" 6"x4" £2.95 70p tractable leg can be
22 81" 5" 51 8 x5" £3.30 70p fitted as an optional
extra.
23 103~ 61" 61" 10”"x6"” £3.95 T5p
24 123~ 13" 73" 12"x7” £4.30 75p
Our Trade Counter is open for personal callers from 9 a.m. to 5.30 p.m. Monday-Friday POSTAGE EXTRA + 10% VALT.

OLSON ELECTRONICS LTD., FACTORY NO. 8, 5-7 LONG ST., LONDON E2 8HJ. TEL: 01-739 2343

WW—025 FOR FURTHER DETAILS

MAGNETIC RECORDING

Modules for updating and modification of
existing tape and coated film transports.
The MEG system provides an economi-
cal and flexible means of adapting to
multi-channel operation with up to
24 channels, full auto-sync and silent
drop-in -drop-out facilities. Special
, head assemblies are available for
certain tape and film transports.

T

B MINIFLUX clecironics td
¢4 8Hale Lane London NW7 England

are39 5166 - oo

WW—026 FOR FURTHER DETAILS




Wireless World, June 1974

(Ve

DC/AC SINEWAVE TRANSVERTORS

(transistorised Invertors/Convertors)

Many world famous car
manufacturers such as FORD,
BRITISH LEYLAND, inclu-
ding ROVER-TRIUMPH,
VAUXHALL, develop their
cars under exact laboratory
conditions. The AC electric
power to drive the precision
instruments and computers

i is provided by Valradio Trans-
; vertors.
TYPE D12/400S

Input Price &
Type Volts | Output 10% VAT
C12/30S 12 115/230v50Hz30W SineWave| £35.70
R12/250/24R| 12 24 7ADC £75.55
R24/250/50R{ 24 50 3A Regulated £97.25
D12/400S 12 115/230400W 50Hz Sine Wave}£197.00
D24/500S 24 115/230500W 50Hz Sine Wave|£197.00

All prices +10% VAT. All 50Hz + Hz. Also available 60Hz + JHz
at same price.

For operating frequency and wave form sensitive equipment such
as sound tape recorders, video tape recorders, professional film
cameras. sensitive instruments, etc.

Other models available for inputs of 24, 50, 110 and 220 volts
DC. Square waveform output also available. generally from stock.

Send for informative brochure.

VALRADIO LIMITED
BROWELLS LANE, FELTHAM, MIDDLESEX
TW13 7EN, ENGLAND
TEL: 01-890 4242/4837

WW—027 FOR FURTHER DETAILS

The symbol of
quality.

P.A. & Disco Speakers

Designed to satisfy the demand

“for high quality sound required
by Discotheques and advanced
PA systems.

Ideal for mobile use.
Finished in Vynair for
style to match
performance.

Power rating from 25
watts RMS to 100 watts
RMS.

R12DXH. One of a range of six
superb Power speakers.

For further information
and address of your local
stockist write to:

K.F. Products Ltd.,
Ashton Road, Bredbury,
Stockport, Cheshire..

WW—028 FOR FURTHER DETAILS

The
Great Sound
of Vitavox

Nothing succeeds like success.

You met the new Vitavox power range last year. Its
success was instantaneous, and has been growing
ever since.

Good — but not good enough for us. We have
been, and are, continuously improving our units.
We want to give you the best value and perform-
ance — so now we offer you, improved on 1973,

the latest. ..
@ S3 Pressure Unit
@® AK 156 Loudspeaker
@ H.F.Horn
@ Dividing Network
The matchless range

~now better than ever. ..
Giving You...

' : Sensitivity ;

I Power
I Efficiency

Craftsmanship

VITAVOX

Limited
Westmoreland Road,

London NW9 9RJ
Telephone :01-204 4234

e e e e e
{ Please send me further information on your productrange

: Name

| Company

: Address

= i V6

e R R R —RI=—————————

WW-—029 FOR FURTHER DETAILS
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The new Rank

Fully transistorised
for high reliability

Versatile
Meets in every respect all current specifications
for measurement of Wow, Flutter and Drift
on Optical and Magnetic sound recording/reproduction
equipment using film, tape or disc -

High accuracy
with crystal controlled oscillator

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

Two models available:
Type 1742 ‘A’ BS 4847: 1972 DIN 45507
CCIR 409-2 Specifications
Type 1742 ‘B’ BS 1988: 1953 Rank Kalee
Specifications

For further information please address your enquiry to
Mrs B.Nodwell
Rank Film Equipment, PO Box 70
Great West Road, Brentford
Middlesex TW8 9HR
Tel: 01-568 9222 Telex 24408 Cables Rankaudio Brentford

- X5 RANK FILM EQUIPMENT

WW—030 FOR FURTHER DETAILS
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The symbol of
sound quality.

Background Speakers

Outstanding results from small,
inexpensive speaker enclosures.
Sturdy cabinets either hand
veneered in teak or covered in
Black Vynide.

Power ratings
from 1 watt RMS
to 8 watts RMS.

W8DS. One of arange of
four small speakers—

bookshelf or wall mounting— '
slim line, square, wedge
or corner cabinet fitting.

For further information and address of your local stockist write to:
ICF. Products Ltd., Ashton Road, Bredbury, Stockport, Cheshire.

WW—031 FOR FURTHER DETAILS

Problem

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

Solution

A single TT21/22 gives
100W PEP at 1200V H.T.
and one TT100 delivers

M-OV long-life beam tetrodes. [ ;
180W PEP at 850VH.T. |

EEVand M-OV
know how.

LAPBO

THE M-O VALVE CO LTD, Hammersmith, London, England W6 7PE. E
Tel: 01-603 3431. Telex: 234356. Grams: Thermionic London. S8C
WW—032 FOR FURTHER DETAILS
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f Transducer and Recorder

N
- amplifiers and sys'rc-:‘ms__<

MINI — BAL

zer0 col
y e

BE 25960

reliable high performance & practical controls
individually powered modules—mains or dc

option single cases and up to 17 modules
in standard 19" crates small size—low weight
—realistic prices.

—=EV [L[D)[E

Fyvlde Electronic Laboratories Limited

a2s

6/16 Oakham Court, Preston PR1 3XP
.

WW—033 FOR FURTHER DETAILS

FELTHAM  MIDDLESEX.
LEPHONE : 01-894 9141,

JACW/X/170
WW_034 FOR FURTHER DETAILS

Telephone : PRESTON 57560 - J

ST X :

Specifications

ELECTRICAL INSTRUMENTS LTD

CHILTERN WORKS
HICH WYCOMBE

HIGH WYCOMBE 30931/4 BUCKS

WW—035 FOR FURTHER DETAILS
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ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE I'M!

Do you want promotion, a better job, The B.LLE.T. guide to success should be
higher pay? **“New Opportunities’ shows read by every ambitious engineer.

you how to get them through a low-cost Send for this helpful 76 page FREE book
B.LLE.T. home study course. There are no now. No obligation and nobody will call
books to buy and You can pay-as-you- on you. It could be the best thing you
learn. ever did.

P - S EREBCUT OUT THIS COUPON N Il IIE IR
°S>m CHOOSE A BRAND NEW FUTURE HERE!

Tick or state subject of interest. Post to the address below.

C. & G. L.I. Radio

BIET—Technatron Electrical [m] TV Servicing Cert. O
Practical Radio & Post Master General

l Electronics {Technatron) 0O tst & 2nd class Certs. O I
Electronic Engineering DO C. & G. Electrical
Television Maintenance & Servicing O Engineering Practise D

l General Radio & TV Engineering D C.&G. L. Installations l
Radio Servicing. Maintenance and Wiring O

I and Repairs [ General Electrical Engineering (m} I
City & Guilds Radio, Society of Engineers

I TV Electronics Mechanics O {Electrical Eng.} O
Radio Amateurs D Electrical Installations and Wiring O I
Practical TV 0O C. & G. Electrical

I Colour Television m] Technicians (Primary} O I
Computer Electronics 0O C. & G. Telecommunications m]

l ToB.LET. 8wwoa Aldermaston Court, Reading RG7 4PF QK [“avvwoa l

I NAME (BlockCapitals Please) I
ADDRESS . .
Other subjects
Accredited by C.A.C.C. Member of A.B.C.C.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

{ 1Tand% VideoTape &
from
DixonsTechnical.
Atvery
non-technical prices.

Our 1" Tape range

Recommended Price Dixons Price

(Exc. VAT) (Exc. VAT)
SCOTCH 1" 2400 ft £10.40 £8.50
SCOTCH 3" 3000 ft £16.82 £13.50
BASF " 2400ﬂ £10.75 £8.50
SHlBADEN 3" 2400 ft £10.80 £9.10
DIXTEC CCTV 1" 2400 ft - £6.50

Now 1'tape at less than half price!

Average recommended Dixons price

price (Exc. VAT) (Exc. VAT}

1075 fton8” X 1"

NAB Metal Spool £15.00 £7.00
1500 fton 8” x 17

NAB Metal Spool £19.50 £7.50
2150 fton8” x 1"

NAB Metal Spoot £20.75 £9.50
3000fton 93" x 1”

NAB Metal Spool £26.50 £14.00

All Dixtec Video Tapes are of the highest quality; we supply 1" in
air-tight containers. also 1" on metal spools. Current stocks are high,
but so is demand. We recommend you place your order quickly.

1 1 1 -7 7 [ 7 1’1 "] -7 ] J J

Please send me reeis of Tape.

Size Length Dixons Price

TOTAL PRICE:

| encleose a cheque made payable to Dixons Technical Limited. \WW/VT/6
NAME

Dixons
Ld|

\ADDRESS Tochnical
— —
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METER PROBLEMS?

A'very wide range of modern design
instruments is available for 10/14
days’ delivery.

Full Information from:

HARRIS ELECTRONICS (London)

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

WW—036 FOR FURTHER DETAILS

Minimod
Made in Britain by Gardners...

you need it. Minimod provides a
choice of a standard 5 volt

output (available up to 1 Amp)
for digital circuits or 12-0-12 or
15-0-15 volts for linear circuits,
using a 230 volt input. Each unit
is fully stabilised with fold back
current limiting, and in the case of
S volt units, over voltage

crowbar is provided . . .

First of a new range of all-British
miniature encapsulated power
supplies. the Minimod series is
designed and manufactured by
Gardners to provide reliable,
regulated power supplies in a. neat
pack designed to plug into your P.C.
board. Minimod simplifies
development or production of
equipment by providing power where

Ask Gardners to tell you more about Minimod.
Standard or special models can be supplied.

Gardners

Specialists in Electronic Transformers and Power Supplies.

GARDNERS

TRANSFORMERS LIMITED

Gardners Transformers Limited, Christchurch, Hampshire BH23 3PN
Telephone 02—-015 2284 Telex 41276 Gardners XCH

WW—038 FOR FURTHER DETAILS
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NEW BRIDGE RECTIFIERS
FROM AS.P.! TRANSFORMERS ;-i
CASEO
AUTO ONE AMP Price TWO AMP  Price
TRANS- SAFETY ISOLATING SRS o BRI o;2
FORMERS Prim. 120/240V. Sec. 120[240V Cen(re Tap wlith screen 200 P.1V. 0-28 200 PV, 0-45
VA REF. RICE 600 P.IV. 030 400 P.LLV. 0-50
240 Volt Mains to 115 Volts, smart steel cased | (WATTS) No. Caaed Open Post
units coated in tough resin, fitted with power £ £ £ FOUR AMP SIX AMP
lead, fuse and 115 Volt American type socket up 60 149 - 374 0-38 100 P.LV. 0-55 50 P.I.V. 0-65
to 500VA, above 500VA cable entry. ;% }‘;’? =0 ;-:: g §§ 233 ; : V. 0-59 100 PV, 0-70
; ; 4 V. 085 200 P.).V. 0-80
el PRICE Post | 250 152 1205 957 065 60 PV, 075 400 P.ILV 0-80
200 ., £55 P 350 153 14-00 1144 0-80
189 s 2 | 3% i B e 1120 ELECTRONIC MAINS
" . 156 30-70 27-46 d
2000 , £2970 £1-50 2000 158 60-95 55-44 0.A. TIMER
20VA verslon uncoated, no fuse:— 3000 79-63 72:49 LA 5 A rellable unit ideal for
£2-52 30p CASED VERSION in plastic coated steel case timing  Bathroom|Tollet
with Paweriead. Please state 115V or 240V output 30 VOLTS Ventilators. Stairway [ . (_g\!ﬁ_ £
grlﬂsgooo‘;AA(r:nebrllcaEn outlet sockets up to 500VA. PRIMARY 2001240V gl.oakloor‘n 3Llahl|ng etc. \%
ver able Ent o ves up to 30 mins. del o
AUTO TRANSFORMERS (Open) v SECONDARY 12, 15, 20, 24, Beff,,e':swnc'ﬂmz o Ber o
VA (Watts) Ref. No. Price Post - elay: 1.30 mins. adjust-
Tapped at 115, 220, 240 Volts MINIATURE & EQUIPMENT AMPS  Ref. Price  Post | able. MaxLoad: 400 VA or
No. 1000  Watts  resistive.
£ £ Primary 248V with Screen 0.5 112 1-58 22 Ivory Case: 33In. % 33In %
20 113 132 022 VOLTS MILLIAMPS TYPE PRICE Post 1 70 220 038 | po” Sane: Sin. x33ln.
75 64 2:63 030 | Sec.1 Sec.2 Sec.1 Sec.2 No £ £ 2 3 319 03g In’;-luc‘ed. OTIL";;wgrlrcr:
Tapped at 115, 200, 20, 240 Volts BEY o= B Em ggi 2300410 2 0 386 042 | £540. Post 20p. ‘
;& 55 3 :: gig 0-6 0-6 1000 1000 212 168 022 [ 3 51 580 052
300 66 e 052 | 557  os B % £ i3 o ¢ "7 g3 0% MAINS KEYNECTOR
500 67 8-03 067 | 0.8-9  0-8-9 500 500 207 228 022 | g £ 10-00 267 | The safe, quick, connec-
1000 84 13-50 082 0-8-9 0-8-9 1000 1000 208 303 030 tor for electrical appll-
2000 95 25-30 1:00 15-0-15 — 40 — 240 123 010 50 VOLTS ances, 13 Amp rating,
3000 1 3300 120 | 058" ous 200 200 236 13 o410 | 90 fused will connect a num-
0-20 — 30— 241 123 010 PRIMARY 200/240V. ber of appliances quickly
0-20 0-20 150 150 237 130 010 SECONDARY 24, 30, 48, €0V, and safely to the malns,
POWER UNIT Type P6200 520 0-15-20 500 500 205 297 038 PS  Ref. Price Post Ideal for testing. demon-
0 0-20 300 300 214 176 022 No. £ £ strating, window displays,
Supplylnq 8 or 9 Volt DC at . 0 — 3500 No Screen 1116 300 040 05 124 210 0-38 etc., Warnlng Light. inter-
mA 12-0- — 700 e 221 155 030 1 126 297 038 locked to prevent connect-
ln moulded case forming a 2 pin 20 (D.C.) 2 127 577 042 | Ing when live.
6 A malns plug. -20  0-15-20 1000 1000 206 380 038 3 125 715 052 Trade Price: £295. Post
2 metre outpuf lead with 4-way 27 0-15-27 500 500 203 308 038 4 123 935 067 | 25p.
multiplug giving 21 and 25 27 0-15-27 1000 1000 204 324 038 | 3 40 1135 067
g\rln suc;ets and 3-5 mm plugs, g :g? ::-;" ?gg
rice £2-25, Past 10p. . .
and 24 VOLTS PRIMARY 200-240 Volts. 10 122 1940 100 | PLEASE ADD 10% FOR V.A.T. |
12 189 21-62 110
AN e i Pogt
1 No
03 015 242 134 022 60-VOLTS
05 0-25 11 134 0 PRIMARY 200/240
QUALITY INSTRUMENT CASE 1 ois 213 ;45;: g,g SECONDARY 19 25, 33 40,
Strongly moulded in 2 n H H 50V.
High Gloss Groy Plastlc 4 2 18 275 038 | AMPS  Ref. Prlce Post ] L]
(Flame Retardant ABS). 6 3 70 3-56 0-42 No. £ £
Two Integocklnn halves 1g ; 19’*23 5“:: gg; 0;5 }gg :2‘;: ggg
secured by four corner A H R A
bolts (upplied). 12 s 18 se 0% | 2 104 t o BYRE HOUSE, SIMMONDS RD
nterior Size: g . Ti i
63" X 5§" x 23", 20 10 115 10-23 0-69 4 106 7-48 052 WnNCHEAPI CA NTERBU RY
Wall Thickness: §". 30 15 18; ::;’2 ?83 g 1?; :1?: 88?’ KENT CT1 3RW
Welght: 11§ ozs. 40 20 23 q 1 1 P H .
Price E150. Post 15p. 60 30 226 2252 110 | 10 119 1760 oe7 | Tel: Canterbury (0227) 52436

THINKING OF BUYING |

Sullivan) Taylri- sdluid

MULTI TESTERS

USED TMRUUGHDUT "HE WORLD, SANWA'S EXPERIENCE DF 30 YEARS ENSJRES
AECUIACY, ABILTY, VERSATILITY, UNSURPASSED TESTER PERFDRMANCE
A

COMES WITH Ty o
6 Moaths’ Guarantee Excellent Repair Service
MEGGER MODEL PZB £9.76  MDDEL AT45 £21.52
MODEL JPS0 £11.58  MODEL 38DCE £29.12
® MOD:L 360YTR £15.28 MODELN1D1 £31.81
e fo o e B
[ [ NODEL A303TRD 4 M L
THEN CONTACT THE APPOINTED U.X. DISTRIBUTORS : DL K30 THD £2407  MODEL R1000CR =13
M O DEL MOI%H?SWCES AE SUBJECT $55A%45ADDITIDNAL CHARGE OF 10% FORVA.".
REPA'R AND U - 50 Dx Cases exra, available for most meters, but not soid separately.
RECALIBRATION Please write for illustratad leaflet of these and other specialised Sanwa meters

SERVICE AVAILABLE SOLE IMPORTERS IN UK,
ON AVO MULTIMETERS QUALITY ELECTRONICS LTD.

FARNELL INSTRUMENTS LIMITED, SANDBECK WAY, WETHERBY, YORKSHIRE 3 3 N-UPON-T 'S, S 11LP
LS22 4DH TEL: 0937 3541 TELEX 557294 LONDON OFFICE TEL: 01-802 5359 o STREET'KINGTZT&-SEG 4585 P S, e )

WW-—040 FOR FURTHER DETAILS WW—041 FOR FURTHER DETAILS

CONTRACTORS TO H .M. GOVT. P.O. APPROVEL

REPAIRS Miasiane
7-14 DAYS SERVICE INSTRUMENTS

Industrial and Precision Grade
TO SOLVE YOUR INSTRUMENT PROBLEMS
CONTACT

LEDON INSTRUMENTS LTD.

716-78 DEPTFORO HIGH STREET, STONE WORKS, GLADSTONE R ;
LONOON, SE8. TEL: 01-692 2683 FULKESTUNE. KENT.TEL: {STD} 0303 57555

WW-—042 FOR FURTHER DETAILS

STOCKISTS

MODEL 8 MK. V
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REED TYPE FREQUENCY METERS*
For 220-250V Mains

Measuring range 4,5 to 55Hz with
resolution of 0.5Hz

AC CLAMP VOLT-AMMETER
TYPE U91*

Measurement ranges.
Current: 10-25—-100
—250-500 amps
Voltage: 300-600V
Scale length: 60mm
max diameter of
the conductor: 60mm

PRICE £10.50
plus VAT

Dimensions: Barrel 80mm dia. X 71.5 deep
Flange 86mm square

PRICE £7.50 plus VAT

*Made in USSR

Z & | AERO SERVICES LTD

44A WESTBOURNE GROVE, LONDON W2
Telephone 01-727 5641

Telex 261306

WW-—043 FOR FURTHER DETAILS

Whether your needs
run to one hundred
high stability
TCXO's, or one
thousand monolithic
crystal filters, or you
just want ten
thousand crystals in
a hurry at the nght
prnice, Hy-Q
Electronics are as
close as your telex
or telephone

You name it.
We've got it!

and lots
and lots of
others, too.

P.O. Box 256
Frankston
Victoria, 3199
Austraha

Phone 783 9611
Telex: 31630
Cables: HYQUE

Melbourne

We've butlt a
reputation for being
up front. When
quality, price and
delivery are being
considered. you
gon't have to accept
eight week delays
when you've
thousands of dollars
worth of equipment
Just waiting for
crystats
Call Hy-Q

for
faster delivery!

P.O. Box 29

Pasir Panjang
Singapore. 5

Phone 636477
Cables: HYQUESING
Telex: RS21427

low cost memory card
IS easy to interface.....

RSS 3000 CARD

% Words
> R: 1

|
1

I" L Compatisie
E-pandable
Ecsy interfodng
LOW COST

£&7 .50 one cff
plus VAT

RIHTTT TR

uss 3000

Limrose's law cost Random Access Memory Card Type RSS 3000 u
i 4 is very eo: nterface witk 1§

Bh ol i bler and
writing into the memory

tat ' memory
and cutputs o
her reading

pment. A U
d

)0 f comy 3 single printed
n 3-+

Y, nnectc minati
a c is 0 y Adc g I ds,
pawer supply cord suitoble for diiving up to four RSS 3000 cards ot o time.
! ines, Tri-st stp ont

W € uffe efeld

Hy-Q

Electronics

limrose electronics Itd.

8-10 KINGSWAY, ALTRINCHAM, CHESHIRE, WAl4 1PJ

Tel. 06~ 928 8063

WW—()M-FOR FURTHER DETAILS WW—045 FOR FURTHER DETAILS
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BIAS ELECTRONICS

PROFESSIONAL RECORDERS

for broadcasting and studio use.

Our range includes console, transportable and rack
mounting machines.

Mono-stereo 4", 4 track 4", 4 track 1" slow speed radio
station loggers all to IBA requirements.

BIAS ELECTRONICS LTD. 01-540 8808

572 Kingston Road, London SW20 8DR

WW—046 FOR FURTHER DETAILS

nombr/eﬂx

MODEL 41

R.F.SIGNAL GENERATOR

Price £38.50

150 KHz — 220 MHz on fundamentals. PLUS 10% FORV.AT

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 all
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 50p. extra.

NOMBREX (1969) LTD., EXMOUTH, DEVON.
Tel: 03-952 3515

* N

»

WW-—047 FOR FURTHER DETAILS

a29

A unique drafting aid for the
electronics engineer enabling
him to prepare in minutes a
perfect PCB.

A fine-tipped marker charged
with a frée-flowing etch-resist
ink. Simply draw the
desired circuit onto copper
laminated board—eatch—
clean.

The circuit is ready to use.
%
g 2

1

oo | 8

- NO MESS — NO MASKING

A perfect circuit every time !

£1-10 for one-off, £4-40 for six, £8-80 for twelve. VAT
and post included. Available now in every country in
Europe.

: Please send me further details on the 33PC: :
I Name |
| i
| Address I
| |
| |
| Postto: DECON LABORATORIES LTD. |
| FREEPOST |
| PORTSLADE,BRIGHTON,ENGLANDI
] wwe (No Stamp Needed) Phone 0273 414371 |

WW—048 FOR FURTHER DETAILS
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STRUMECH

Strumech Eng

eering Co Ltd
I ‘alsall, Staff

WW—(049 FOR FURTHER DETAILS

video cassette recorder/player

Two outstanding models: —
CR-6000E %' U-type video cassette recorder/player price from
£749.00 excluding VAT.
CP-5000E %' U-type video cassette player price from
£664.00 excluding VAT.

For further details telephone or write today to: —
Video Systems Divisian, Bell & Howelt A-V Ltd., Freepost,
Wembley, Middx. HAQ 1BR (no stamp required} . Tel:01-902 8812

In - BELL= HOWELL

WW—051 FOR FURTHER DETAILS

Wireless World, June 1974

The symbol of
sound quality.

Indoor Column
Speakers

ideal for Clubs, Cinemas,
Concert Halls, Churchesetc. ; |
particularly suitable where
acoustic difficulties are
experienced-especially
feedback.

Alternative finishes
available are Black Vynide
or Teak.

Power ratings from 10 watts
RMS to 30 watts RMS.

For further information and address of your local stockist write to:
K.F. Products Ltd., Ashton Road, Bredbury, Stockport, Cheshire.

W410: One of a range of 4 columns available.
15 chms impedance, or 100v line.

WW—050 FOR FURTHER DETAILS

ROGERS

AUDIO TEST
EQUIPMENT

A comprehensive, versatile range of
test equipment primarily designed for
the measurement of high quality audio
equipment, but with additional
applications in the electronics industry
in general. The equipment is of
particular interest to the professional
audio engineer, recording studios.
broadcasting authorities and
educational establishments.

DM344A Distortion Factor Meter. Designed to make accurate and rapid measure-
ments of total harmonic distortion generated within high quality audio amplifiers.
recording and transmission equipment. Selling Price: Chassis — £132.50.¢c/w.
Case — £140.00 + VAT.

5324 Low Distortion Oscillator. Generates a pure sine wave and has been designed
as a general purpose low distortion signal source. The primary application. used in
con‘unction with the DM344A, is the measurement of total_harmonic distortion.
Selling Price: Chassis — £56.50.c/w. Case — £62.50 + VAT.

AM324 AF Millivoltmeter. Designed for voltage measurements in the audio and low

RF ranges and, principally for measuring low level signals in high impedance circuits.
Selling Price: Chassis — £64.00.c/w. Case — £70.00 + VAT.

r Model ‘A’ Noise Generator. A portable

o battery operated unit designed for carrying

% P | out listening tests on loudspeakers. 'Pink’

- {@ or ‘White’ noise can be selected and output

ety J can be continuous or burst. Qutput is con-

e P tinuously variable. Selling Price: £32.50
+ VAT.

fo s

Full Colour Litarature describing the camplate range may be had on request

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

WW—052 FOR FURTHER DEFAILS
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ON'ERTERS

VOLTAGE TO FREQUENCY
FREQUENCY TO VOLTAGE

* All ANCOM converters have built-in reference sources

* Linearity and stability, factory specified
* Negative or Positive input types
* Floating output

* Applications, A-D conversion
Precision Integrators
Telemetry of analogue signals
Shaft rotation etc.

* Auxiliary modules
Telemetry amplifiers
Clock modules

BRITISH MADE
QUICK DELIVERY

DEVONSHIRE STREET

@@ CHELTENHAM, ENGLAND
A 0242 53861 or 24690

WW-—053 FOR FURTHER DETAILS

N
RED & GREEN-LED APPLIED

LOGIC LEVEL INDICATOR

Mode! 320 LOGIC PROBE

* Wrong polarity and overload protectors provided
* Detection of the peak value of input waveform

* Open circuit or faulty IC can be detected For use in
* All logic levels are visible at a.glance detecting TTL,
* Powered from circuit under test DTL flip flop

and other pulse

* Built-in storage circuit
*Upto 12 MHz

circuits

o -£10.20

ASSOCJATES LIMITED / Dissputsiiop quantity
Bishop's Stortford, Herts. Tel. 0279 56347. Telex 81675 JaylampsStort

Ww—054 FOR FURTHER DETAILS

W.H.M.
20W AUDIO
POWER
AMPLIFIER

involves radical departures in conception.
* Class A performance with Class B economy.
* T.H.D. <0-05% at all frequencies and power levels.
* No crossover distortion.
* Unsurpassed stability into reactive loads.
£7-28 + VAT. £15 per stereo pair inc.
Full spec. on written request.

Sydney House, 35 Villiers Road, Watford

Delay Pulse Generator

* Wide range internat
clock. 1Hz — 5MHz

* Variable delay. 100ns
- 100ms

* Variable width. 100ns
— 100ms

* Simultaneous com-
plementary outputs.

*

*

*

External trigger

facility.

Manual single shot.

Rugged construction.
* Price: £66 + VAT

A delay pulse generator providing comprehensive facilities at a price
which has made it the most cost-effective instrument in its field.

Data Generator

Variable word length
up to 16 bits.

Bi-O-L data output.
N-R-Z data output.
Bit rate, wvariable.
5Hz — 2.5MHz.
Single word cycle
facilities.

Compact dimensions.
Functional styling.
Price: £150 + VAT

A% X % *

As supplied to Universifies. Ministry Establishments, etc.
Quantity Discounts.
Trade and Export enquiries invited.

GRANGE ELECTRONICS
(PRODUCTION) LTD.

STONE LANE, WIMBORNE, DORSET, ENGLAND, BH21 1NF

G /E\_P /L 1 wimbome (020 125) 4752

‘WW—055 FOR FURTHER DETAILS
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single
source
makes
sense

IF you buy electronic or
electrical components,
industrial or consumer
fastenings. . .

As the largest stockists of Cinch, Dot & FT
products we shall be happy to deliver
small or assorted quantities of anything
you need. Let us have your next enquiry.

Make United-Carr Supplies
your SINGLE SOURCE for

S

United-Carr Supplies Ltd., 112 Station Road.

llkeston, Derbyshire, DE7 5LF.

Tel: likeston 78711 STD 06072 78711. Telex: 377117
WW—057 FOR FURTHER DETAILS

Coesior

‘Loudspeakers for the Perfecthomst

Wireless World, June 1974

Celestion Loudspeaker Engineering

advances the state of the art to a
new plateau

Ditton 66~
Studio Monitor

b 1) Celestmn': new super
¢ tweeter. 2.) Naw design
“‘pressufe’ mic-range unit.
3.} Ultra Linear 12”- Bass
drive unit. 4) AB.R.
ensures contrcliad bass
down to 16Hz.

5.) Precision erossover for
perfect system integration,

A new Loudspeaker of advanced deslgn suitable for studio
use and for-home instatlations of the highest quality.

UNITS: H*IOOO (dome ‘pressure’ type) MF 500 (Mid-range
Dome ‘pressure’ type) Ultra linear 127 dass driver and 127
ABR. The grcssover has resuited from considerable re-
search and zrassover points are at 500 Hz and 5000 Hz 80

Watts Mzxinum, 4-8 ohm. This monitor loudspeaker system

has an exceptionally wide and flat frequency response.
Very low order harmonic and inter-modulation distertion.
Precise response to transients. Beautifully maintained polar
response easu-es absence of unwanted directional effects
and prov:des a highly satisfactory stereo image throughout
the hstemne area. Matched pairs.

SIZ£40 fS x 13 Natuni Teak or dem Cabmet

CELESTION I.TD

N m mamu'am; IPSWICK, SUFFOLK 1P3_8JP

WW—058 FOR FURTHER DETAILS
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\, _ 1000 and 1 uses

\

You can put anythirg in an
Eddystone Box.

You may not be lucky enough
to have to find a box

for a mermaid but i you're
looking for something for
housing burglar alarms,
switchgear, electrical equipment
or any of the 1000 and 1 things
which need a strong light-weight
corrosion resistant, easily
painted container, then......

lllustrated brochure and information on your tacal Distributor from

Eddystone Radio Limited,
Alvechurch Rd, Birmingham B:31 3PP, England.
Telephone: 021-475 2231. Telex: 337081.

A member of Marconi Communication Systems Limited

WW-—059 FOR FURTHER DETAILS
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onsider
this!

. Soldering Bit
costs reduced by45/,

Adcola LONG LIFE soldering bits are still in use after
100,000 soldering joints, if you use copper bits you
will need at least ten of them plus nine bit changes
and the continual dressing of bit facesto equal this.

Its a must to consider the saving from
the use of ADCOLA LONG LIFE soldering bits.

order nowADGOLA

LONG LIFE SOLDERING BITS
Our sokdering irrstrumernts are secornd o rovred

L . D 20w I
ADCOLA PRODUCTS LIMITED, ADCOLA HOUSE,

GAUDEN ROAD, CLAPHAM, SW4 6LH

Please send me your latest solderirg bit calalogue

I NAME: I

ADDRESS:
3 A:a i
4

WW-—060 FOR FURTHER DETAILS

_ I DEPT. WW SOLDERING BIT SALES. l
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The mighty midget—pumps up to 200
galls. per hour plus {depending on rpm of
drill). Needs no priming, mops up to the
last drop. Use in seconds—ijust slip into
chuck of drill. Accepts }" plastic tubing
or garden hose. Stainless Steel drive shaft,
neoprene impeller—nothing to corrode,
1000s of uses in home, factory, garden,
etc. Spares available.

Buy direct from British manufacturer, for
quality and service you can depend on.

PUSH-BUTTON SWITCH

8 for 50p (ﬁ@

P. & P.25p

Robustly constructed unit has switch
mechanism totally enclosed in plastic
casing. Press-button operation completes
a single pole circuit when button is
depressed: circuit breaks immediately on
release. Panel mounting style inctudes
integral flange with four hole fixing and a
built-in shroud to eliminate accidental opera-
tion. Ideal for a weatherproof bell push or for
electrically operated car windscreen washers.
etc. All black, impact resisting moulding
includes a detachable terminal cover. Size
13" diam. X 2" long. Mounting flange 13"
square.

RUBBER GROMMETS

Approx. 100 for 50p, p. & p. 20p. A
generous selection of an ever-useful item for
the motorist, ‘householder, radio enthusiast,
etc., in an assortment of sizes, including 3in.
gin.. gin. 1}in.

ASSORTED SPRINGS

Pack of 60 £1 post free. Well worth stock-
ing up with this ever useful tool box item,
ideal for the handyman, car mechanic. model
maker. Generous and varied selection of both
compression and expansion springs in lengths

ount

(e

ONLYsz%Clg

Multi-coloured, 43" diameter, complete
with centre mounting boss with grub-
screw. Suitable for use with most slide
projectors, for projecting fabulous
psychedelic displays for discos, etc.

s

MAINS OVERLOAD SWITCH
2for30prar 10

Currently od,
equipment.

Instantly reset by depressing button. Flange
mounting with two-hole fixing. size only
137 X 1. Suppl:sd pveset to 13 amps but
range

5 to 15 amps Brand new.

LOW COST FIBRE OPTICS

These light guides are especially useful for
running alongside instruments, taking the
light where it is needed. Ideal for dentists.
engineers. etc. Although this system of light
transmission was originally designed for tech-
nical usages, it offers the opportunity of
making the most exciting and decorative
displays.

Type A 1320 fibres contained in tough.
flexibie sheath, diameter 3.117mm, Effective
light area/diam. 2.84mm. Highly. flexibie light
guides that transmit light to inaccessible places
as easily as electricity is conducted by copper
wires. 44p per foot or £1.10 per yd., plus
Sp p&p.

METALCLAD MICAMOLD CONDENSERS
0-1 mFd 350VDC 100 for £1 post paid.

LOW INERTIA MOTOR
£1.10¢5.0r 100

Precision-built  miniature
electric motor, 2” diam.
operates from .4v at
10 microamps. maximum 1.5v. Beautifully
made and originally designed for use in high
quality time switches: will run com-
tinuously for as long as 12 months from a
single U2 battery. Ideal for the modelier.
experimenter. etc.

ELECTRIC BLANKET  2}p
HEATER CABLE per yard

Min. order 20 yds. of same type. P. & P. 15p.
Nicksel alloy ribbon spirally wound onto a
fibre core and insulated by an outer cover
of diear siliconised plastic. Originally in-
tended as heating elements for high-grade
electric blankets but suitable also for under-
soil heating in propagating trays and many
other jow temperature apptications. Cable
diam. 2-5mm. Available in various resistance
ranges as follows: 14.5, 16.9, 21.5, 289,
41, 48, 151 and 177 ohms per yard. State
type required.

“DIAMOND H’* MAINS NEON INDICA-
TOR, 74A2 1/4W 250V AC/DC with buiit-in
resistor. 4 for £1 post free.

BURGESS MICROSWITCH. Normally
closed. black plastic housing. approx.
1% X & X 3in. thick. 4 for £1 post free.
MICROSWITCHES. Single contact change-
over, rated 5A 230V AC 0.25A 250V DC.
Size approx. 14 X § X in. thick. 6 for £1
plus 10p p. & p-

PUSH BUTTON ON/OFF SWITCH,pushon.
push off, btack plastic tubular housing. overall
length approx. 1§in. diam. }in. fitted two
leads. 5 for £1 post free.

CERAMIC INSULATING BEADS. £1 per
th. P. & P. 25p (Approx. 5,000 beads). Die
pressed, insulating beads, sizes 2 and 3. State
size required.

® Wafer thin—undetectable under door
mat or carpet.

® Operates by foot pressure over any
part of surface.

Tough polythene envelope has sealed-in muiti-
strip contact ribbon that completes a circuit
whenever anyone-—even a small child—steps
on to mat under which it is concealed. Ideal
for burglar alarms. customer entry warning in
shops. automatic door opening switch.

Door mat 29in. X 16in. £1 .65

Stair pad 21in. X B}in. £1.38
Add 20p p. & p.

MASTER CONTACTOR
£1 .50 post free

A robust, high quality
spring-driven clock
with & Services quality
balanced escapement
driving a low friction pair of contacts that
make every half second. The enclosed mech-
anism is optionally maintained at a constant
temperature by a thermostat and small heating
element. if 12/24 volts is applied to the
external leads provided. These, together with
the contact lead, are brought out through
toroidal filter units incorporated in the metal
base of the unit—the whole of which is fitted in
a practically sound-proofed, temperature and
vibration eliminating sorbo rubber lined wooden
box. approx. 6in. cubed. Winding key and stop/
start knob are accessibleonremovingsnap-onlid.

MAIL ORDERS to PROOPS BROS. LTD,
THE HYDE INDUSTRIAL ESTATE, EDGWARE ROAD,
HENDON. LONDON. NW9 6JS

Tel: 01-206 8006

PERSONAL SHOPPERS 52 TOTTENHAM COURT ROAD - LONDON - W1P OBA

from approx. %in. to 2}in. and diameters from
&in. to 13in.

welcome at: Tel: 01-636 4420 Shop hours 9 to 6 inc. Sat.
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from
STARWET

Spectrum Analyser
Module ST858

NEW

The symbol of
sound quality.

£68

omm'\

Outdoor Weatherproof
Speakers

Specially constructed for outdoor
use with complete weather and
water protection built in.

Power ratings up to 25 watts RMS.

SPECIFICATION: Frequency range 10 MHz to 850 MHz in two
calibrated ranges Sensitivity Better than 50 mv for 0.5V per cm
Resolution Better than 25 KHz. Dispersion From less than 1 MHz
to 400 MHz variable Input Via 50 ohm BNC connector on front panel
Output 1 Coax cable for connection to Y input on scope Output 2
Coax cable for connection to sync. input on scope Power require-
ments 240 volts AC 50 Hz 10 watts. {Other voltages and frequencies
available as required) Size Width 11in {28cm.) Height 4.375in.
{11.2cm.) Depth 8.5in. (21.6cm.) Nett weight 7.5ibs (3.4 Kg) Gross
weight 10Ibs (4.5 Kg.)

An example of a weatherproof speaker
from a range which even includes an
underwaterspeaker.

For further details contact the sole distributors of
STARWET equipment:

CHILTMEAD | D)

7-9 ARTHUR ROAD, READING, BERKS
(rear Tech College) Tel. Reading 582605

For further information and address
of your local stockist write to:

K.F. Products Ltd., Ashton Road,
Bredbury, Stockport. Cheshire.
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&WMWM& presents. . . :

the new component that is a ““must’’ with every fine stereo system...

e new AUdio Frequency Equalizer

guaranteed to improve any stereo system and

to improve any listening area environment!

£165 +VAT

ROOM EQUALIZATION, SPECIAL EFFECTS, PLAYBACK and RECORDING

EQUALIZING FOR ROOM CHANGES: For example, here are some factors that would
call for definite changes in your Equalizer settings: (1) Draperies open or closed.
(2) Sliding glass door open or closed. (3) Room full of people. (4) Seating arrange-
ments changed. (5) Major changes in furniture arrangement. (6) Relocation of
speakers. . . . EQUALIZATION OF RECORDS: You can compensate for old 78 record
deficiencies (surface noise, absence of highs or lows, etc.) or favorite recordings
that have never sounded quite the way you felt they should sound. ... COMPEN-
SATING FOR RADIO STATIONS: Some stations are noted for excesses in either low or
high frequencies. Make out a Computone Chart for each of your favorite stations
so that you can easily achieve the ideal tonal response each time you change
stations. . . . EQUALIZING TAPES: Compensating for pre-recorded, or home-recorded,
tapes that are under or overemphasized in certain frequency areas. ... CHANGING
OVERALL BALANCE: You can make up for many deficiencies in recordings to more

accurately duplicate the sounds of the original performance, or shape each curve
to your own listening interests to greatly enhance your enjoyment of your record-
ings. ... SPECIAL EFFECTS: You can boost or cut the loudness of a specific instru-
ment or groups of instruments to obtain more pleasing instrumentat balance or
to add presence to a solo. ... IMPROVING RECORDING OF TAPES: Use the Equalizer
for tape dubbing, to create a near-perfect tape out of one that may have serious
deficiencies. (Make your own corrected recording of records, station programming,
or other tapes, and no further adjustment of the Equalizer will be needed for
playback.) (See Operating Instructions). . ..

COMPUTONE CHARTS: After you have
achieved the equalization of sound that you prefer use the Computone Charts,
supplied with each Equalizer, to mark the settings, so that you can duplicate the
settings easily.

SPECIFICATIONS and SPECIAL FEATURES

TOROIDAL and ferrite-core inductors, ten octave-bands per channel.
FREQUENCY response: + !4 db from 20-20, 480 Hz at zero setting.

HARMONIC DISTORTION: Less than .1% THD @ 2 v., Typ 05% @ 1v.
IM DISTORTION: Less than .1% @ 2 v.. Typ: 05% @ 1 v.
SIGNAL-TO-NOISE RATIO: Better than 90 db @ 2v. input.
INPUT IMPEDANCE: Operable from any source 100K ohms or less —

(any Hi-Fl Pre-amp, Receiver or Tape Recorder.)
OUTPUT IMPEDANCE: Operable into 3K ohms or greater —

(any Hi-F1 Amp, Receiver or Tape Recorder )

CIRCUIT BOARDS: Miiitary grade G-10 glass epoxy.
RESISTORS: Low-noise selected carbon-fiim.

RANGE: 12 db boost and 12 db cut. each octave

MASTER OUTPUT LEVEL: "“Frequency-spectrum fevel” controls for left and
right channels, continuously variabie 18 db range, for unity gain
compensation from minus 12 db to plus 6 db.

MAXIMUM OUTPUT SIGNAL: variabie Master “frequency spectrum level”
Controls aiiow adjustment of optimum output vaitage for each channel, to
exactly match amphfier capability. up to 7 v.

SIZE: designed to coordinate with receivers, comes instailed in handsome
wainut-grained wood receiver-size case, 514 x 18 x 11'. or rack-mount
WARRANTY: 2.year parts and iabor.

Send for FREE BOOKLET: "Why's and How's of Equalization™
Plus list of Franchised Dealers to Sole UK Distributor:
Gale Electronics & Design Limited 39 Upper Brook Street London W1Y 1PE
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Take a Quad 50E Amplifier

(a good start for any installation)

plug it into your monitor system and it
bridges 600Q2 lines to drive your speakers.

Take that same amplifier and, without
changing it in any way, plug it into another
installation to deliver 50 watts into 100 volt
line * from a 0.5 volt unbalanced source. This
versatility and its attendant easing of stocking
and maintenance problems is one reason why
large organisations use the Quad 50E.

* or indeed any other impedance from 5 to 250
ohms.

Other advantages appropriate to users of all

sizes include : Excellent power and frequency
response (-1dB).

Low distortion (0.1% at 1kHz at all power
levels).

Low background (better than 83 dB referred
to full output).

Pre-set level control adjustable from front
panel.

Unconditionally stable with any load.

Proof against misuse including open or short
circuited output.

Small size (43" x6}” x 123")—-(120mm x 159mm x
324mm).

QUAD

Products of
The Acoustical Manufacturing Co. Ltd.

for the closest approach to the original sound
QUAD is a Registered Trade Mark

Send for details to DeptWWAcoustical Manufacturing Co Ltd,
Huntingdon PE18 7DB Tel: (0480) 52561



Wireless World, June 1974

Five RCA VOM's priced from

Thames 85511

There are 14 additional RCA Voltmeters to choose from . .
instruments come complete with test leads. Full RCA guarantee (12
months parts and labour). To buy: order from an Authorised RCA
Distributor or from: RCA Limited, Electronic Components
Division, Sunbury-on-Thames, Middlesex Phone: Sunbury-on-

a37
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Electronic
Components
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Barr & Stroud's new EF3 Electronic Filter System
means no more compromises when you buy variable
filters. Now you can get the filter you need today,

and additional plug-in units tomorrow. Today — the
basic main frame and your choice of two modules to
operate in low-pass, high-pass, band-pass, band-stop,
band-separate, band-combine or-.cascade modes.
Tomorrow — other interchangeable modules to meet
your newest requirements. The first twa modules,

already available, provide filtering with variable cut-offs
between 0.01Hz and 10.0kHz, stop-band attenuation
of 48dB/oct. (96dB/oct. in cascade), and pass-band
response from dc to 500kHz. Get full details of

EF3, the big breakthrough in electronic filtering from

BARR & STROUD LIMITED
1 Pall Mali East, London SW1Y 5AU %
Tel: 01-930 1541

Telex: 261877 Glasgow and London

WW—066 FOR FURTHER DETAILS
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RADIO MASTS AND AERIAL ARRAYS

COAXIAL CABLE TERMINATING UNITS

Designed for Centre Fed Tx and Rx Dipole Arrays.

w 4 wwﬂm'@‘ T

MANUFACTURERS OF:

Aerial Systems for M.F. & H.F.
range including:

Centre Fed Half Wave Dipoles.

Delta Matched Dipoles.
Folded Dipoles.

Broad Band Cage Monopoles.
Rhombic Systems.

Quadrant Dipoles.

Inverted "'V'’ Arrays.
Terminated Folded Dipoles.

Type CCJ/2. Similar to CCJ/1.
* Lightweight 4 oz.
* For mobile and por-
table HF dipoles
* N.A.T.O. Codification

Type CCJ/1 as shown.

* Safe Coaxial
Suspension

* PLor N type
Connection

* Up to 2 kW capacity

* N.A.T.O. Codification

M.F. "T’" & "L’ Aerials.

Vertical Radiators.

Radio Masts:

Portable Tubular.

Permanent Tubular.

Permanent Lattice.

Dipole Centre Connectors.
Transmission Line Equipment.
Terminating Units.

Coaxial and Wire Feeder

Routes.

SUPPLIERS TO:

Government Ministries, Crown
Agents, principal manufacturers
of Telecommunications equip-
ment and overseas governments
and administrations.

Also available: Portable half wave antennas designed for use with the modern HF
transceiver. These antennas use the CCJ/2 centre connector with Terylene/Copper
elements calibrated in 1 Mc/s.spacing to frequency nominated. Supplied with coaxial
cable and fitted required type of plug.

SOUTH MIDLANDS CONSTRUCTION LIMITED

S. M. House, Osborne Road, Totton, Hants.
Telephone: Totton 2785/4930

WW-—067 FOR FURTHER DETAILS

PRINTED CIRCUIT BOARD TRANSFER SYSTEMS
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Acid resistant transfers for direct application to P.C. Board. Thisis a
new approach to printed circuit board manufacture. giving a pro-
fessional finish with all details that an electronics engineer would
require, including all drilling positions automatically marked.

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

List of Prices

Ideal for single unit boards or small quantities. All at a very low cost
—for example an average 6” X 4" layout would cost less than 30p.

and the time taken under one hour. including etching to complete. Complete system including post and VAT ................ £2.00
. . . . . Individual sheets ... 22p

The system is simple. briefly it consists of 10 sheets of self adhesive

acid resistant transfers made in required shapes—i.e. edge connec- Samplesheet ... 22p

tors, lines, pads. dual in line i.C.’s, 8-10-12. T.0.5 Cans, 3-4 lead Copper laminate {boards) size 6” X 41" 6 sheets ............ 50p

transistors. etc.. etc.. which only require pressing into the required
positions on the printed circuit board before etching.

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

Printed circuit board PCB transfer systems patent applied for.
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Tools thatfitthejob

Upson Ball Ended Drivers —
for use on recessed socket head hex
screws, the ball end allowing for the removal of
screws from awkward positions, i.e. up to approxi-
mately 30° from any angle —as illustrated.
Upson Hold-E-Zee Screwdrivers ‘have a spring clip which fits over the screw
head holding the screw in posmon on the driver so that it can be positioned
without difficulty in awkwardly placed positions. When the screw is started, the
blade can be slipped of f the screwhead, the spring hoider retracted and the
screw tightened in the usual way.
These screwdrivers have a patented Lok-Block
Handle which makes it virtually impossible,
- in.any cireumstances, for the blade to
' turn independently within
’ the handle.

" For AliThose Nasty 17%17* Screws

% g
¥, % \ 3 o
L 3 . > In Awhkward Places. ..

SPECIAL PRODUCT DISTRIBUTORS LTD 81 Piecadilly London W1V OHL.Tei: 01-629 9556
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You are invited to

DAVEXYA,

The lnten}a't.onal Audio-Visual Aids
Conference & Exhibition 16/19 July
The National Hall Olympia, London

INTER NAVEX 74 will have the largest attendance of
any audio-visual conference and exhibition in the
world. Many of the exhibits will be having their
World Premiére_at INTER NAVEX 74.

This invitation may be exchanged for
complimentary tickets at INTER NAVEX 74

The symbol of
soun quallty

Hi-Fi Speakers

The KR range consists of five
outstanding speaker designs with
power ratings from 18 watts (music
power) to 90 watts

(music power).

Made from selected high-
density Swedish chipboard,
the cabinets are hand-
made, hand-finished and
matched in identically
grained pairs.

) Toensureconsnstentsound
quality, all speakers are--
individually tested before
leaving our factery. -

© Ask for a K.F. demionstration
and hear for yourself. -

KR10. A two way, two unit system, typical of K.F. quality and design.

For further infermation and address of your localstockist write to:
K.F. Products Ltd., Ashton Road, Bredbury, Stockport, Cheshire.
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BIGBOOST |
FOR THE GARDNERS
RANGE

S50Hz 300VA Sguare Wave Inverters

| :ummmm
My, &2
g

Gardners inverters are designed to

drive any mains operated equipment
which is not unduly sensitive to the
difference between sine and square
waveforms. Incandescent lamps, TV sets,
electric drills are typical of a

wide field of possible applications . ..
Both the 107A and B models are rated
at 300VA (300W U.PF) and will
accommodate reasonabie short term
overloads. Price £67 plus VAT.

Brochure GT 28 gladly sent on request.

Specialists in Electronic Transformers and Power Supplies

GARDNERS

TRANSFORMERS LIMITED

Gardners Transformers Limited Christchurch Hampshire BH23 3PN
Telephone 02-015 2284 TELEX 41276 GARDNERS XCH.
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If it's produced by Gardners it must

be something special. and it is!

Now available, models 107A and B are
precision built inverters providing

240 volts a.c. from 12 and 24 volt
battery systems.

Both models otter unusually high
output ratings enabling the user to
operate many conventional loads such
as lighting and small power tools in
situations where main power supplies
are not available.
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| Linstead
Laboratory

‘,\ VIRTIAETER Yvb g

WIDE RANGE MILLIVOLTMETER
High impedance millivoitmeter with 20 scaies
total measurement range 60 micro-amp a.c. to

. a 400 et - iny wi
Heathkit offer you a wonderful range of audio, : eroteetion “and fraquency range of 500 ki,
household, amateur radio and test equipment in ‘ £38.80

kit form.

‘ \\\§\\\“‘]§ H //,
All our electronic kits are designed to be built by o
you. No previous soldering or electronic knowledge
iS necessary as every kit is supplied with a detailed
Construction Manual which leads you step-by-step
through the assembly, adjustment and operation
of your Heathkit.

Write now for your FREE copy of the Heathkit Cata- |
a_o | LS wrs
logue or visit one of our Showrooms and see our

| 1 "'r\' ‘Il .n-.‘,‘a‘m 2 )
full range of products for yourself. You'll be amazed l ' N 'I @
@

at what you can make in just a few evenings with
Heathkit—the world's largest selling electronic kits.

| 3 RLET

t c% @(FRAT&' wr TR (S8
. —

WIDE BAND SIGNAL GENERATOR
Sine-square wave wide band high power signal generator.
\ 10 Hz-1 MHz. 0-6 voits r.m.s. 3 watts into 6 ohms in-

f F Please send me the FREE Heathkit Cata corporating short circuit protection.
ree logue & details of Monlhly budget plans NUFFIELD SPECIFICATION 181 £32 -80
NAME d
— 1”75753

ADDRESS the best for less

BRITISH MADE BY LINSTEAD
Linstead Electronics, Roslyn Works, Roslyn Road,
London N15 5JB. Telephone: 01-802 5144

Ireland, Lennox Laboratory Supplies Ltd.. 3/4 South Leinster Street,
PO Box 212A., Dublin 2,

HEATH ) .' HEATH (GLOS ) LTD. DEPT. WW/6/74 Denmark, Scantysik, 13-15 Hjorringgade, DK 2100, Copenhagen.
Bristol Road Sweden, EMI S ka A/B, Tri agen 17, Fack, 171 19 Soina 1.
T[T (oI YA Gloucester GL2-6EE Norway, EMI Norsk A/S, Postboks 42 Korsvoll, Osio 8.

\- J Malaysia, Laboratory Equipment Sdn. Bhd., P.O. Box 60, Batu Pahat.

Benelux, A.S.E. Ltd., Nationalestreet 38, B-2000 Antwarp.

SHOWROOM LONDON :- 233 Tottenham Ct. Rd.
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But DUPLITAPE would like to. We specialise in the duplication of
recordings on magnetic tape. Our newly equipped plant with its
clinical atmosphere reflects our dedication in offering the finest
and most competitive duplication service currently available.

Please send fullinformationon

PE TAILORED BLANKCASSETTES [
gg:kl';'rTASTREET = C.ZEROCASSETTES ] =
LONDON NW1 DUPLITAPE FACILITIES |
Tel:01-4856162 I Name I
Telex: 21879 Amstelco ITA I Address l

e
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The FP210R, Shihadens lutest
I Plumbicon’

N
FEATURES i
® Built in 2-1 interlace sync generator for )

single camera oOperation and e€xternal

driving feature for muitl-camera opsration.

- . . ® Negative/Positive switch and scan i
This is the camera that will operate anywhere —in the reverse feature. !
studio or on outside location — and guarantee excellent ® Builtin intercom and tally circuits, |

3 5 - o % 3 # Automatic orremote
resultsforawiderangeof T.V. requirementsin the fields : iftscontrolifor zoom
of industry, education and commercial applications. lens.
® Widerange of lenses
Equipped with a 5” electronic viewfinder for accurate 2vailable
picture composition and focus, the FP 210K is auto-
mated to ensure all major functions are easily handled. . vtr__;,.g

II"you prefer, a separate mesh type vidicon tube
can be used, which, like the I” Plumbicon®
gives high definition picture reproduction

To see the FP 210K in action, or for complete
technical information, contact Shibaden's
Technical Service Department at 01-203 4242/6 - lmj ——

or write 1o

HITACHS SHIBAOEAN

(U.K.) LIMITED

BROADCAST & CCTV EQUIPMENT MANUFACTURERS

Lodge House - Lodge Road -Hendon - London NW4 4DAQ. Telephone: 01-203 4242/6
® Trade Mark N.V. Philips

WW—074 FOR FURTHER DETAILS
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HIGH POWER DC COUPLED AMPLIFIER

UP TO 500 WATTS RMS FROM ONE CHANNEL
DC-COUPLED THROUGHOUT
OPERATES INTO LOADS AS LOW AS 1 OHM

FULLY PROTECTED AGAINST SHORT CCT,
MISMATCH, ETC.

* 3 YEAR WARRANTY ON PARTS AND LABOUR

* % %

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

of this fine equipment please let us know. -

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

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

Phase Response +0. — 15 DC to 20kHz. 1 watt 800 Input sensitivity 1.75 V for 150 watts into 802
Harmonic Distortion Below 0.05% DC to 20kHz Input Impedance 10K ohms to 100K ohms

Intermod. Distortion Below 0.05% 0.01 watt to 150 watts Protection Short. mismatch & open cct. protection
Damping Factor Greater than 200 DC to 1kHz at 802 Power supply 120-256V, 50-400Hz

Hum & Noise (20-20kHz) At least 110db below 150 watts Dimensions 19" Rackmount. 7" High, 94" Deep
Other models in the range: D60 — 60 watts per channel D150 — 150 watts per channel

MACINNES HOUSE, CARLTON PARK INDUSTRIAL ESTATE,

MACINNES LABORATORIES LTD SAXMUNDHAM, SUFFOLK IP17 2NL

TEL: (0728) 2262 2615
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SHE@{E\?TALFULD'NG MACHINES
CRYSTALS S—
-FAST! s |

| Money back if not satisfied.
| BENCH MOOEL
36" X 18 gauge capacity ... £40.00 carr. free | Send for details:

24" % 16 gauge capacity ... £38.00 carr. free A. B. PARKER

Also the well-known vice model of

QUARTZ

Forms channels and angles
down to 45 degrees which
can be flattened to give safe
edge. Depth of fold accord-
ing to height of bench.

|
i 36" X 18 gauge capacity ... £21.00 carr.free | FOLDING MACHINE WORKS,
h—_—— | 24" X 18 gauge capacity ... £15.00 carr. free | UPPER GEORGE STREET,
AEL GATWICK HOUSE, HORLEY, SURREY, ENGLAND 18 X 16 gauge capacity ... £15.00 carr. free HECKMONDWIKE, YORKS.
Tel: Horley (02934) 5353 - | Add 10% VAT to total price of machine Telephone 40 3997

Telex: 87116 (Aerocon Horley) - Cables: Aerocon Telex Horley
WW—076 FOR FURTHER DETAILS
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skUse economical 35mm film.
*kPulse operation upto 4£ps.
>k Optional large capacity

: il I
OSCCallllfc\)gI(':aospe *Eltﬁl?]vsgszonreeslectrical

operation.
More complete details available on request from:

Telford PRODUCTS LTD.

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

m A MEMBER COMPANY OF BENTIMA INDUSTRIES LIMITED

WW—078 FOR FURTHER DETAILS
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ITA-TEAC
ITA 10-4

MODULAR MIXER

TEAC 4-CHANNEL
INDUSTRIAL RECORDER

The complete
mobile record-

Ten inputs. Four output groups. Four limiters.
Base, mid, treble EQ. Balanced inputs. Modular

ing studio. construction. Headphone monitoring.
Four totally
independent IMMEDIATE DELIVERY.

channels. Sel
sync on all channels.
Mixing facilities. 63dB signal to noise
ratio. Wide flat band-width.

sote sureucs: NOTE NEW ADDRESS -

Industrial Tape Applications
5 Pratt Street, London NW1 OAE. Tel: 01-485 6162 Telex: 21879

£590 + VAT
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Pl it clearly and detach
ADVANCE CALCULATORS PROGRAMMABLE ONLY £199! | coupon aongthodotetine i
88 POCKET 2 MEMORY, % SQUARE ROOT £99! PROG. ... £199-00
FULL RANGE OF QUADRAPHONIC & STEREO SYSTEMS IB%LF Jsoo fgggg NEW |
AVAILABLE, INCLUDING PE RONDO DAFR...... fIE00  CAT.
Agvanced off-air frequency reference. Phase-locked, with Signal Monitor. A lab standard ... .. ....... ... ... £85-00 D‘/L‘[]S.S  fa4-50 ouT |
Signal source, type 1. Precision frequency reference ............. ... . £66-00 [0SS. K . £30-00 SOON
Osborne source (W.W._Jan'73).deluxeversion .. ... ... ... ... ... .. .. ... ... ... LR R £44-50 N .
Kit for construction of an Osborne-based signal source . ............ ... ... .. o .................f3000 SQ-DEC.K. .. £8-00 ARE
Full range of items for l]uadmphony {ful! lists sent with all goods supplied) S0-DEC.B&T. £11-00 YOU
CBS-SQ Matrix Decoder using MC1312P (see WW. Nov 1973) kit (3-hr.tobuild) . ......... ... ... ... .. ... £8-00 PLLD 4T £69
CBS-SQ Decoder as above, built and tested production board, fits any set—full instructions supplied ................ £11-00 'PLL EE' B&T. £6-95 ON
Advanced phase-lock-loop Stereo Decoder on board, regulator provision, typically 40dB separation ............. ... £6-95 PU]'EE Ko £5-95 OUR
Stereo Decoder, as above, but in kit form {about 30 mins to build) {uses MC1310P in hotder, inc. LED) ...... . ... .. £5.95 |PR/LS ke  £44-00 |
Superb 20W 8Q) Loudspeakers, as used for “P.E. Rondc”, built in white or teak perpair ........... .. £42-00 + £2-00 carr. 2K/LS/teskswhite £37-50 LIST?
Easy-to-build Kits for above Loudspeakers, perpair ... ... ... ... ... ... ... O PP £35-50 + £2-00 carr. 5101/2 ... f23-90 SAE
Goldring G101/2 Turntable Chassis, less cartridge .. ... ........ ... ... .. ... ... ........ £22-90 + £1-00 carr. TS 144/17 . £790 iy
Deutsche-Elac STS 144/17 Cartridge, ideal high-quality, low priced unit for Matrix quad . oo £7-90 | ppones £4-95 APPRE-
| Good Stereo Heatsets with volume controls, instrument cases, attractively featured with black V|nyI covered steel top Case A o ‘.  f1-45 CIATED
J and sides, aluminium fronts and backs ... ... -£4:85 (e £1-95 .
........ f1-7
Case AB” X 5” X 2” nom. £1-45 Case B11” X 67 X 3" nom. £1-85 Case C9” X 5” X 24" £1-70 |§2ie~i 0 o
R 21 P

Handy little Aluminium Boxes, with lids and screws: Box 154" X 23" X 13" = 42p.Box 2—4" X 4” X 1}" = 42p.
Box 3—4” X 23" X 13” = 42p.Box4—51" X 4" X l'” = 47 Box5-4" X 25" X 2" = 42p Box6—3” X 2”
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value for money
The D67 Dual-Trace 25 MHz Oscilloscope
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[] Vertical signal delay
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[ 3% measuring accuracy

(] TV frame or line triggering

O Large, bright 8 x 10cm
mesh CRT
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Atonly £335* the D67 continuas to offer the
low-cost/high-performance value expected of
Tedlequipment. This all solid-state, dual-trace

partable instrument features so many charms it has
to be used to be believed. For example, the
dial-trace vertical system displays either channel
sedarately, adds channels algebraically, alternates _
between channels or chops between channels.

Tke design includes regulated power supplies and
FET input circuits which provide minimum drift

and fast stabilisation time —and that means accuracy!

You must agree with the thousands of present
us=rs that the D67 is the ideal choice and not just
anather 25MH z oscilloscope ?

Be first in the queue! Write or telephone now for full
sp=cification and demonstratior.
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Tektronix U.K. Ltd., Beaverton House,
P.O. Box 69, Harpenden, Herts.
Tel: Harpenden 63141
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Surveillance equipment must be
reliable. EEV camera tubes give you
long life and performance you
can depend on.

stand shock or vibration.
For special applications at low
light levels, or for detecting
radiation outside the normal
range of vision, EEV offers
1socons, intensifiers and pyro-
electric tubes.
The EEV camera tube range is
wide and growing. Every tube
incorporates the benefitsof EEV
experience : good picture geometry
and resolution with long life expectation.
photo surfaces. Special Write for type lists; or if you have a
rugged types are ' specific requirement, call Camera Tube
available to with- Sales at Chelmsford.
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Reliable operation — hour after hour,
year after year — is essential for closed
circuit cameras. You're more likely to
get thiskind of consistent reliability
from the camera tube experts: EEV.

EEV vidicons coverall TV
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Alienated music

Flectronics has had a much more profound effect on music than just the
wider dissemination it has made possible through broadcasting and records.
It has introduced an element of artificiality, which separates the composer/
performer from the listener more so than in previous centuries. In traditional
music-making the instrumentalist has direct control not only of the selection
of notes but of the energy which creates the sounds (e.g. by bowing or

blowing). . This direct control makes possible a marvellously subtle communi= .

cation, through the performer, between the seul of the composer and‘the
soul of the listener. When this direct control is.removed the music becomnies
alienated from both the performer (interpreting the: composer) and the
listener. The first stage of alienation, not very great, occurs :when a p.a.
systemr is used to amphfy musical sounds-—an-additional source of energy .
is introduced between performer and listener. Fhe second stage is: when the
p.a. microphone is replaced by a specialized transducer attached to an -
instrument, as in the electric guitar. A third stage is the replacement of the.

‘mechanical genération of sound by electronic generation, as in electronic

organs and synthesizers. The fourth stage of alienation is the removal of the
immediacy of the live performance: the human instrumentalist is abolished
and the composer of electronic music puts electrical waveforms onto magnetic

tape, to be played to the listener at some later time. o

Many of these new arts of music making have been accepted into our
culture. Composers using electronic processing in “serious” music, such as
Stockhausen, are considered respectable, if a little odd, by the musical world;
electronic music studios and courses have been introduced by universities
and colleges of music; and the electric guitar and sound synthesizer have
become common instruments in pop music. Nonetheless, some music lovers
regard these techniques as abominations, while many admit to an inability
to respond to the sounds produced. It is perhaps no accident that electronic
music is often used to induce atmospheres that are strange, remote, cold or
“cerebral” in films and broadcast programmes—typically in science fiction
material. The reaction against alienated music is probably due to a natural
conservatism in our aesthetic responses. It takes a very long time, and
perhaps a biological evolutionary process, for certain sounds—timbres, har-
monies, textures, etc.—to become meaningful to us. Conditioned as we are
to sounds pitched in certain scales, we find it difficult to accept as musical
the unpitched sounds which electronic generators are capable of producing.
Stravinsky’s Rite of Spring, now over sixty years old, is still considered
advanced music by many people. Some of the most successful electronic
organs are those which use digitally stored waveforms of the notes of pipe
organs.

Nevertheless, the new musical techniques made possible by electronics
cannot be rejected or ignored. They are part of our lives already. It may
be that alienated music truly expresses the alienation of man from his fellows
in a highly industrialized society (the result of the division of labour and
other technological changes). If this is so it may prove to be a genuine, and
indeed inevitable, development of traditional music.
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Electronic telephone exchanges

A review of techniques

by M. T. Hills

Department of Electrical Engineering Science, University of Essex

An introduction is given to modern telephone exchanges currently being installed or in an advanced
stage of development in Britain today. This article deals with the requirements of an exchange
which has to fit into the existing, predominantly electromechanical network and describes how
some of the functions may be usefully performed by electronics. A later article will deal with the
development of computer-controlled exchanges.

One of the most important facts about the
modern telephone system is the massive
size of financial investment and expendi-
ture that it involves. The British Post
Office has an investment of over £3,300
million in the telephone service of which
£450 million consists of telephone exchange
equipment. Current expenditure on replac-
ing old exchanges and installing new ones is
in excess of £200 million a year. When a
telephone exchange is installed it is designed
to have a life of between 20-30 years and
there are still many exchanges in the United
Kingdom which were installed before the
second world war and are still giving good
service. Hence the majority of telephone
exchanges are based on technology de-
veloped 20 or more years ago. New systems
are being developed based on modern tech-
nology and there is a gradual introduction
of them both here and abroad. They will,
however, represent only a small proportion
of the total until nearly the end of this
century.

This article outlines some of the types of
modern exchange design that are currently
being manufactured or under advanced
development and, in particular, those
systems which use electronics in some form.
It will come as a shock to many engineers
who work in fields outside telephony that,
with few exceptions, there are not yet any
completely electronic public exchanges in
service or even being developed. Although
electronic techniques are taking an increas-
ing role in the control of modern exchanges,
the actual switchis stillan electromechanical
device such as a cross-bar switch or reed-
relay (both described in more detail later).
The only exceptions are those exchanges
which switch the speech signals in digital
form using pulse code modulation (p.c.m.).

The retention of electromechanical de-
vices for analogue switches occurs because,
as yet, no electronic component has been
developed which can match the performance
of a pair of mechanically operated contacts
for the functions of a two-way switch with
low on and high off resistance, good band-

width and high power handling capacity,
together with low noise and economy.
Hence for some time to come these new
exchanges will only be a small proportion of
the network and when they are introduced
they must work with the old, existing net-
work. An immense amount of development
effort over the years has gone into the de-
sign of the older systems and, for all their

_ shortcomings, they do provide a very low-

cost solution to the switching problem.

Requirements of an automatic
exchange

The telephone system starts with the sub-
scriber’s instruments in his home or his
office. Each subscriber has his own pair of
wires which connect him to the local tele-
phone exchange. Sometimes, when the
subscribers are on a party line, two of them
share a pair of wires. If the instruments are
located in an office then there are frequently
private telephone exchanges in the office
which permit a large number of subscribers
to share a smaller number of exchange lines
as well as providing interconnection within
the office.

In the UK there are more than 6,000
local exchanges ranging in size from less
than 100 lines to 20,000 or more. Apart
from less than 50 manual exchanges still
existing, all these local exchanges are fully
automatic. When the telephone is not in use
there is a capacitor in series with a bell
across the line. This means that the exchange
can send an a.c. signal to ring the bell. In

order to make a call, the handset is taken off
the instrument and this operates a switch
which completes a d.c. path across the line
which in turn operates a relay in the local
exchange and starts the setting-up process.

The exchange returns dialling tone to the
subscriber and he may then dial his required
number. This consists of a series of short
break pulses on the line, the number of
pulses being equal to the number dialled and
occurring at ten impulses a second. Each
series of pulses is separated by an inter-digit
pause of at least 400ms; this minimum is
guaranteed by the mechanical construction
of the dial and is mainly the time taken to
pull the dial round to anew starting position.
The line conditions are shown in Fig. 1.

This is a relatively slow but highly
economic method of signalling. Push-
button telephones have been developed
and are in limited use. These signal the
required number by means of a pair of
tones as shown in Fig. 2. This provides a
much faster method of signalling but at an
increased cost for the subscriber’s instru-
ment as well as at the exchange. As will be
seen later, the majority of equipment in the
UK operates at dial-pulse speed and there-
fore little is gained by having a faster
input. The advantages of push buttons can
be obtained, however, with the modern
development of m.o.s. integrated circuits
which fit inside the telephone instrument
and remember the sequence of digits keyed
and then convert them to dial pulses. In this
case the telephone exchange is “unaware”

d.c. condition 66%ams 33%ams
\ ./ >400ms
L "—’I"! : (L
closed circuit 35
open circuit l /( /( >
— I i 1 TIME
seizure dial 3 mtgg;c;;glt dialj cltear down

Fig. 1 Signalling conditions from a dial telephone.
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of the fact that a push-button telephone
has been used.

At the exchange the equipment must
respond to the dialled code and connect
the caller either to a subscriber on the same
exchange or else to a trunk line leading to
the required exchange. With 6,000 local
exchanges, it is obviously not possible to
have trunk lines between each and every
exchange and it is necessary to provide
trunk switching exchanges. In the case of
a large city such as London where there
are around 300 local exchanges a number
of intermediate exchanges have been in-
stalled as shown in Fig. 3. In the London
area each exchange either has a direct
connection to every other exchange or else
via one or another of the intermediate
exchanges.

For long-distance calls on the subscriber
trunk dialling (s.t.d.) network the country
is divided into 450 areas, each of whichis
served by a trunk exchange called a group
switching centre (g.s.c.). Each local
exchange within this area has access to the
appropriate g.s.c. If a calil from one local
exchange is to another local exchange
within the same trunk area, but for which
a direct route does not exist, then it may be
completed via the g.s.c. There are a large
number of routes radiating from each group
switching centre to other group switching
centres and this permits calls from the local
exchange in one area to be routed to a
local exchange in another area. The majority
of long-distance calls made may be com-

The “‘Keyphone’’, a self-contained push-
button telephone using m.o.s. integrated
circuits, is a direct replacement for the
rotary-dial telephone (GEC Telecommuni-
cations Ltd.).

Electronic unit, employing large scale
m.o.s. integrated circuits for converting
push-button signals to decadic pulses,
complete with push-button assembly (GEC
Telecommunications Ltd.).

pleted by going through not more than three
group switching centres. There are, how-
ever, some group switching centres which
cannot be reached directly or via an inter-
mediate group switching centre, and in
these tases, until recently, the call would
have to be set up by an operator who knew
the required routine. At the present time
a new trunk transit network is being
introduced which will ultimately consist of
about 30 exchanges to which all group
switching centres will be connected. When

1336 1477 Hz
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spare buttons A—/

for special facilities
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Fig. 2 Layout and frequency code for a
push-button telephone.

Fig.3 (right) Use of main and local tandems
in areas such as London.

Fig.4 (below) Hierarchical routing of tele-
phone calls.
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completed this new. network will permit
fully automatic dialling from any exchange
to any exchange within the UK. This hier-
archical routing pattern is shown in Fig. 4.
A similar scheme is being developed inter-
nationally so that eventually there will be
fully automatic dialling between all countries
of the world. Considerable progress has in
fact been made and it is now possible in
many parts of England for subscribers to
dial their calls to a significant proportion
of Europe and to North America as well.
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In order to achieve automatic dialling
the telephone exchanges must perform the
following functions.

1. Detect calling condition.

2. Receive the dialled information.

3. If a local call, then set up the path
to the required subscriber and, if he is free,
send him ringing current; if busy then
send the “busy” tone to the calling sub-
scriber.

4. If the call is for another exchange
then the subscriber must be connected to
a suitable outgoing trunk circuit and any
dialled information forwarded to the other
exchanges en route.

5. The exchange must make sure that
the calling subscriber is charged for his
call.

6. The exchange must monitor both
subscribers to detect when either clears
down in order that charging may cease
and that the equipment is released.

A telephone exchange consists of three
basic functions:
® A switch to connect subscribers to-
gether or to trunk lines.
® Signalling equipment to pass informa-
tion between exchanges. )
® Control system to act upon the signalling:
information and operate the switch accord-
ingly.

The rest of this article outlines some of
the ways in which these functions are
performed and explains how electronics
is being used to improve their performance
and reduce their cost.

The Strowger system

Over 90% of the UK telephone exchanges
uses the Strowger system. This is named
after the American who first invented it
and is based on a mechanical switch which
can be stepped in two dimensions as
shown in Fig. 5. There are 100 sets of con-
tacts arranged in ten levels of ten contacts
each. The switch wiper is controlled by
two solenoids, one of which will step the
wipers up to a particular level while the
other will step the wiper around to a par-
ticular set of contacts within that level.

The mechanism is operated directly
from the dial pulses and these are directed
to the appropriate solenoid by means of a
relay circuit. A simple 100-line exchange
may be built with these devices whereby
the first digit steps up the wiper and the
second one positions it to the appropriate
subscriber.

Since subscribers are using their tele-
phones only a small part of the time, it is
uneconomic to provide selectors for each
subscriber. This is avoided in most systems
by providing each subscriber with a uni-
selector, which is a one-dimensional switch
as shown in Fig. 6. When the subscriber’s
line relay operates, this initiates a search
by the uni-selector to find a free first selec-
tor. In this way a large number of sub-
scribers may share a far smaller number of
first selectors, as shown in Fig. 7.

For greater than 100 lines, two or more
selectors are needed for each conversation.
In this case the first selector is stepped up
by the first dialled digit; it then steps
around automatically searching for a free
second selector which will respond to the
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Fig. 5 Strowger two-motion selector
mechanism.

next digit. - When the dialled code corres-
ponds to an outgoing routé, the selector
searches over the trunk circuits and con-
nects the call to the first free one.

The Strowger system is slow sinee it
actually works at dial-pulse speed. Conse-
quently the use of push-button telephones
will not save any time since the tones
would have to be converted to dial pulses.
Strowger is bulky and needs a consider-
able amount of maintenance, but it is very
economic.

Many other techniques to mechanically
position selectors have been developed
throughout the world. These were indi-

.
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vidual motors or, in some cases, common
rotary power with electromagnetic clutches
to move the selectors to the required
position.

Modern electromechanical systems
Cross-bar systems. An essential feature of
the Strowger system is that each selector
has its own set of control relays and its
own operating mechanism. This leads to a
very reliable system philosophy since a
fault in any one selector will cause little
disruption of the complete system. An
alternative approach to the Strowger
system, which was developed in the late
1930s, is based on the cross-bar switch,
Fig. 8. This consists of an array of switches
which may be operated on a co-ordinate
basis by means of solenoids arranged
along the vertical and horizontal axes.
This means that a connection may be
made in a much shorter time than the aver-
age time taken to position a selector. One
cross-bar switch will now handle the calls
for a number of subscribers and conse-
quently some form of common control is
necessary. i )

A switching system is normally
arranged in ranks of switches as shown
in Fig. 9. In order to set up the suitable
path the common control must operate a
number of individual switches so that a
calling subscriber is first connected to a
free link, which has access to a switch
which connects it to the digit reception
equipment. In this type of common control
system it is necessary to provide equip-
ment to receive and store the dialled infor-
mation, and this is called a register.

The sequence of operation of this type
of exchange is

1. When a subscriber initiates a calling
condition, this operates his line relay which
sends a signal to the common control.

ratchet wheel

Fig. 6 Uniselector mechanism (Post Office).
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2. The common control detects the call-
ing condition and finds a free transmission
bridge and free register. It then operates
the switches in order to set up a path be-
tween the subscriber and the selected
transmission bridge and the transmission
bridge to the selected register.

3. The register will then receive the
dialled digits and, when enough digits have
been received to decide upon the routing,
the register sends a signal to the common
control.

4. When a common control selects a
signal from the register it will find a free
path to the required subscriber or to re-

quired trunk circuit. Tt will then set up
the path, and, if it is an internal call, test
the state of the called subscriber. If busy,
then the common control will operate a
relay in the transmission bridge to send the
appropriate tone back to the calling sub
scriber. If the called subscriber is free a
relay is operated in the transmission bridge
to send ringing current.

5. The systems are usually arranged so
that when a subscriber clears down, the
path associated with that subscriber is
automatically released.

It may be seen that the common control
can only set up or complete one call at a
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time. However, it will only take a fraction
of a second to do this and therefore one
common control can service a fairly large
exchange. For the largest exchanges there
would be a number of common controls in
order to provide the traffic capacity.

The fact that a common control is used
means that the exchange system has a
greater liability to being made totally in-
operative in the event of a fault within the
common control. In a public exchange this
usually implies that a certain amount of
duplication and redundancy is provided for
in these common controls. The development
of cross-bar systems has reached the stage

selectors uniselectors

Fig. 7 Simplified diagram of a 100-line
exchange.
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where they achieve the same level of
reliability as the dispersed control Stowger
system. The major advantages of a cross-
bar system are that they require far less
maintenance and operate much faster than
the Strowger system.

There are a number of cross-bar
.exchanges in the UK and they are used for
all larger new exchanges and for the new
trunk exchanges. However, the majority of
telephone exchanges are in fact extensions
of existing exchanges, and this implies that
the only economic course of action is to
extend them with the same technology as
they were originally built, i.e. Strowger.
Reed-relay systems. More recently cross-
bar-type systems have been constructed
using matrices of reed relays. This type of
relay consists of a pair of soft iron contacts
encapsulated in a glass envelope which is
filled with some inert gas (Fig. 10). When
these contacts are placed within a magnetic
field the soft iron magnetizes and they
attract each other to make a connection.
In practice a number of these inserts may
be placed within a single coil to provide
simultaneous switching of four or more
paths.

One of the major advantages of reed-
relay systems is that their speed of operation
is very much faster than that of cross-bar
systems. For instance, a reed relay may
make contact within a few milliseconds
from the energization of its coil. The
typical cross-bar system will take several
hundred milliseconds. Another major
advantage is that the reliability of the con-
tacts is very much higher than for a cross-
bar system since the contacts are totally
encapsulated.

Reed-relay systems have similar struc-
tures to cross-bar systems but take advan-
tage of the greater flexibility of matrix size
that is possible with reed relays. Also they
are more amenable to some form of elec-
tronic control since their coils need less
power to operate than do cross-bar
switches.

In the UK, reed-relay systems are being
installed and over the past few years over
400 small exchanges (up to 2000 lines)
called TXE2 have been built. Plans have
now been agreed to use a reed-relay system
called TXE4 for the large exchanges and
these will be introduced in quantity from
about 1976.

Electronic systems
Electronic switches. Electronics has always
seemed an attractive candidate for switches
in view of the small size and easy con-
trollability of transistors. Early experiments
in the UK led to the use of an experimental
time division multiplex exchange, the prin-
ciple of which is shown in Fig. 11. In this
system each subscriber is connected to a
common highway by means of a transistor
switch. To connecttwo subscriberstogether,
the common control has merely to open the
two switches at the same time for a short
period. So-long as the sampling rate is
greater than twice the highest audio fre-
quency transmitted, time division may be
used so that a number of pairs of subscribers
can use the same highway.

Since this is effectively utilizing pulse
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Fig. 10 Principle of operation of a reed
relay.
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Fig. 11 Much simplified diagram of time
division multiplex switch.

amplitude modulation, it is necessary to
provide low-pass filters to band limit the
signal prior to sampling and to reconstruct
the signal after it has passed through the
highway. Because of the powerloss involved
in sampling some form of amplification is
usually necessary and this complicates the
simplified picture shown in the diagram.
In the experimental system developed in the
UK there are 100 time slots on a highway,
which permits a maximum of 50 simul-
taneous conversations since a time slot is
needed for each direction of conversation.
This obviously only caters for a very limited
exchange size, and in a larger system it is
necessary to have several highways and
switches between the highways to inter-
connect subscribers who are connected to
different highways. In practice a large
exchange would need several stages of
switching and this resulted in practice in
rather poor transmission quality. A further
problem was the necessity to continue
working with existing telephone instruments
which need d.c. current to activate them
and which need very large ringing currents
for their bells. This meant that relays were
needed in each subscriber’s line unit to
provide these conditions since they could
not be handled by the transistors-and there-
fore increased the cost of the system.

This type of system has not been found
to be very satisfactory for public local
exchanges although some privateexchanges
have been developed on this principle.
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Recently there has been anincreased interest
in the use of solid-state switches in matrices
similar to cross-bar or reed-relay systems,
without the use of time division.

There will be a very important role for
electronic switches in the trunk exchanges
of the future. This is a result of the develop-
ment of pulse-code modulation (p.c.m.)
for inter-exchange transmission systems.
In a'p.c.m. system the signals are converted
to digital form by means of an analogue-
to-digital converter. The digit streams
corresponding to the large number of
independent conversations are then time
divided on to a high-speed digital link. At
the other end of the link the digits are
converted back by a digital-to-analogue
converter. The advantages of p.c.m. are
that a larger number of speech channels
may be provided down an existing pair of
wires at lower cost. When a number of
p.c.m. trunk systems are connected to the
same trunk exchange it becomes feasible
to switch the speech channels in digital
form through the exchange. This will save
the cost of converting the signal back to
analogue, switching it in analogue form
and then reconverting it to digital for the
outgoing route. Since the signal is in digital
form it is straightforward to switch this by
conventional means without any of the
transmission impairment that is involved in
pulse amplitude modulation. Also, since
this is a trunk exchange, there are no
problems of ringing current or d.c. feed
since these functions are provided by con-
ventional local exchanges.

In the UK there are at present two
experimental p.c.m. exchanges in public
service. In the future, as the number of
p.c.m. transmission systems is increased,
there will be development of p.cm.
exchanges. It is unlikely, however, that
there will be any significant number of
this type of exchange before 1980.

Therefore today, with very few excep-
tions, all modern telephone exchanges use
some form of electromechanical switch.
These are based either on reed relays or
miniaturized cross-bar switches as well as
the more conventional designs. However,
electronics has found an increasing use on
the control side of exchange systems.
Electronic control. Electronic sub-systems
have been gradually introduced into
exchange systems over the past 20 to 30
years. Until recently the main application
was for what are called register-translators.
These are equipments designed to provide
for a uniform numbering scheme within a
large city such as London and also for
subscriber trunk dialling. From the user’s
point of view it is obviously desirable that
the code he has to dial to obtain another
subscriber is the same regardless of where
he dials it. In practice this aim is relaxed
slightly, in that a shorter version of a dialled
code is usually used for local calls whereas
the full version is used for s.t.d. In fact, the
long-term international aim is that with the
addition of a country code the same number
will be valid anywhere in the world.

In a large city such as London it may be
seen from Fig. 3 that the route taken to
reach a particular exchange is highly depen-
dent upon the originating exchange. In the
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London area each subscriber is allocated a
three-digit code, indicating the exchange,
followed by a four-digit code indicating the
subscriber’s number on that exchange. In
order to provide the necessary routing,
equipment is needed in each exchange
which will store the three-code digits and
then apply to an internal “look-up” table
to find the particular routing to the required
exchange. This route is set up by pulsing
out up to six routing digits which will
connect the subscriber to the appropriate
outgoing trunk line and route him through a
tandem exchange if necessary. While this
routing is occurring the subscriber will be
continuing to dial and the four-digit
numerical portion of the number must be
stored until the routing is finished. The
numerical portion must then be regenerated
to operate the remote exchange.

Early equipment to provide this function
was based on two motion selectors and
uniselectors together with relay control.
However, this function is a natural candi-
date for electronics since a large amount of
storage is necessary for each call in the
process of being set up and “look-up”
tables are needed. One popular system is
based upon the use of magnetic drums
which store dialled information together
with the “look-up” tables. One drum
contains enough storage and equipment to
service 48 calls simultaneously.

Similar equipment is needed at the
group switching centre in order to provide
s.t.d. facilities. In addition this equipment
will also determine the call charge and set
a relay in the trunk circuit to send meter
pulses back to the subscriber at the
appropriate rate.

One simple example of how electronic
circuits may be used is shown in Fig. 12,
which is a simplified diagram of an
electronic dial pulse receiver. This takes as
its input a relay contact which is operated
by the short pulses generated by the dial
mechanism, and the output is a four-bit
binary number giving the dialled digit.
This type of circuit could be used as an
input to an electronic register translator.

The operation of the circufit is as follows.
The contacts, A1, of the line relay follow the
dial contacts and the state of line is con-
verted into logic levels by an input bistable
circuit. One output from this bistable is fed
to a four-bit binary counter which steps
each time a break pulse occurs. Each time
the line goes open-circuit the transistor in
the inter-digit pause timer conducts and
discharges the capacitor. When the line
goes closed-circuit, this transistor is cut off
and the timing capacitor charges. Provided
a further break pulse occurs within 100ms,
the capacitor is discharged again and -the
voltage across it never reaches the trigger
level of the Schmitt circuit. However, if the

line

_A double coit
1 relay

Fig. 12 Simplified diagram of an electronic _L I

line remains made for longer than 100ms
then the Schmitt circuit will trigger and
indicate that the dialled digit has been
received. The output from the counter may -
then be strobed into the next part of the
system and the counter reset.

If the line remains open-circuit for
longer than 200ms the clear timer will
generate an output and reset the counter.

Acknowledgement. 1 am grateful to Mr
N. Horton who developed the circuit
upon which Fig. 12 is based.

(To be continued)

Frequency allocations
wallchart

A wallchart showing frequency allocations for
the UK and Europe is the subject of aspecial
offer made by coupon in this issue. Designed
by Wireless World and printed in colour, the
chart covers the electromagnetic spectrum from
3kHz to 300GHz. It is scaled on eight log-
arithmic bands containing 15 main categories
of transmissions identified by colours. All the
important spot frequencies are marked, as well
as “special interest” frequencies. The special-
offer price, available only to readers of
Wireless World, is 30p including VAT, postage
and packing. Normal price is 80p including
VAT, postage and packing. See advertisement
page a68 for details of how to order the wali-
chart.
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News of
the Month

Motorway menace reduced

Reliable and relatively cheap instruments
for measuring atmospheric visibility on
motorways have been developed at the
Atomic Energy Authority’s Harwell re-
search centre. The Visirange visibility
meter is designed as an aid for routine
traffic control, whilst the Visiplan system
records visibility at selected points for
pre-construction route planning.

Both instruments operate by measuring
the loss of contrast in an illuminated target
when viewed from a distance, and they
differ mainly in their optical path lengths

Prototype of the new Bedford heavy-truck range undergoing ride and vibration tests on the

and in the type of output signal which they
give. In both, the target consists of a
brightly lit strip, bounded on both sides by
black edges. Images of the dark and light
parts of this target are projected onto a
pair of photo-electric detectors in the
receiver. The presence of fog in the light
path between the target and the receiver
decreases the contrast between the dark
and light parts of the target and the
difference in output from the two detectors
is reduced. Measurement of this differential
can be related to meteorological visibility.

The Visirange meter is a low cost instru-
ment particularly suited to routine
measurement of visibility levels over the
range 1 kilometre to 5 metres or less. The
optical path length is only 2 metres, allow-
ing the target and the receiver to be
mounted in the same integral frame. The
output of the instrument can be used to
raise alarm signals at preset levels, to relay
information to the police or to bring
appropriate speed limit signs into auto-
matic operation.

The Visiplan fog recording service is
operated by Harwell and is designed to
provide a long-term record of visibility
conditions at key points along the pros-
pective motorway route so that, during
the planning stage, due account can be
taken of fog incidence.” To cover the
increased range of visibility required in this

“‘road simulator’’ at the National Engineering Laboratory, Scotland. A computer is used

to pin-point peak areas of vibration within the truck.
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application—10 kilometres down to 50
metres—the instrument is in two parts
with the target section sited about 50
metres from the receiver. The output of the
instrument is fed to an automatic recorder.

Link scheme success for
schools

The National Electronics Council Link
Scheme for schools has been functioning
now for nearly two years. During that
time the co-ordinator has established
about a hundred links. The success of a
particular link has depended to a large
extent on the enthusiasm of both parties
involved. In some cases, apart from the
occasional technical enquiry by telephone,
little assistance has been asked for. In
other links, however, the teacher has fully
utilized the offer of help by involving the
engineer in advising and even supervising
pupils undertaking projects.

With the increased interest in electronics
at CSE and A-levels, there is now an even
greater requirement for experienced and
enthusiastic engineers from industry,
research establishments and higher educa-
tional institutions to offer help to their
local schools. Apart from improving the
general education background of all pupils
at school, it will eventually lead to an
improvement in the basic knowledge of
new recruits to the electronics industry.

Consequently any offer of assistance
will be gratefully received by the co-
ordinator of the scheme, Mr P. D. Noakes,
Department of Electrical Engineering
Science, University of Essex, Wivenhoe
Park, Colchester CO4 3S0.

Television Society
awards

The Royal Television Society’s gold medal
for outstanding contributions to television
was awarded to Dr Walter Bruch by Prince
Philip at the Society’s annual ball on May
28. Dr Bruch, inventor of the PAL system,
is chief of basic television research at AEG
Telefunken, Germany. I. J. Shelley, BBC,
and N. W. White, Marconi Instruments,
received the Geoffrey Parr award for
their work on the design and development
of automatic monitoring and control
equipment for unattended transmitters.
The John Logie Baird travelling scholar-
ship was awarded to Peter J. Best, a post-
graduate student at the University of
Manchester Institute of Science and "
Technology, who is at present doing
research in medical electronics for his
Ph.D. degree.

Dr Jacob Bronowski received the
Society’s silver medal for his series of
television programmes “The Ascent of
Man” which he wrote and presented. (Some
of the photographs in Dr Bronowski’s book
based on this series are by Paul Brierley,
who frequently provides front-cover photo-
graphs for Wireless World.)

Stereo radio for Scotland

The BBC network of stereo sound distribu-
tion circuits has been extended to central
Scotland, making it possible to broadcast
in stereo from the v.h.f. radio transmitters
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Some of the equipment installed in the Radio Clyde control room, Glasgow. The tape

machine shown is supplied by Bias Electronics who can also provide a version which gives
a delay of 8 seconds at 7% i.p.s. This facility is useful for monitoring and editing live

“‘phone-in’’ programmes as necessary.

serving the areas around the main stations
at Forfar, Kirk o’Shotts and Ashkirk.
Most Radio 2 and Radio 3 programmes
and some Radio 1 (when on v.h.f. using
the Radio 2 transmitters) and Radio
Scotland programmes are produced in
stereo.

Scottish stereophonic transmitters

R1/2 R3 R Scotland
Kirk o'Shotts 89.9 92.1 94.3
Ashkirk 89.1 91.3 93.5
Ayr* 88.7 80.9 93.1
Campbeltown 88.6 90.8 93.0
Forfar 88.3 90.5 92.7
Lochgilphead 88.3 90.5 92.7
Milburn Muir* 88.8 91.0 93.2
Perth 89.0 91.2 93.4
Pitlochry 89.2 91.4 93.6
Rosneath 89.2 91.4 93.6
Toward 88.5 90.7 92.9

*New stations opening during 1974,

Quadraphony—experimental
broadcast

To enable those who are interested to hear
a number of recent BBC quadraphonic
recordings, there will be an experimental
broadcast from 12.05 a.m. to 1 a.m. on the
early morning of Saturday, July 6. Two
groups of stereo transmitters will be used,
Radio 2 carrying the left and right front
signals, with Radio 3 carrying the left and
right rear signals. To take full advantage
of the quadraphonic transmission, listeners
will require two complete stereophonic
receivers, one of which should be tuned to
Radio 2, feeding the front speakers; a
second stereo receiver tuned to Radio 3
should be connected to the rear speakers.
It is realized that very few listeners will have

two stereophonic receivers, but it is possible
that in some cases friends and neighbours
might wish to pool their resources. No
alteration in the loudspeaker wiring of a
stereo system is required. The rear left
signal will be transmitted through the con-
ventional right channel.

In the absence of a second stereo
receiver some interesting, though not
representative, results could be obtained
by using a mono v.h.f. receiver to provide
the rear information; alternatively a medium
wave portable could be used, although the
results will then be even less representative.

V.h.f. transmitters which. are not yet
equipped for stereophony will carry the
experimental programme in mono. While
the two v.h.f. networks are carrying the
special programme, “Night Ride” will con-
tinue on 1500 and 247 metres.

The special programme will include a
variety of different musical items as well as

some drama and outside broadcast material.

The BBC would be grateful for reports from
listeners who are able to hear this experi-
mental broadcast.

It must be emphasized that there is no
possibility of a regular quadraphonic
service on the basis of two separate
transmitter networks, but the BBC will
continue its investigations into the possi-
bility of a system to provide quadraphonic
programmes from a single transmitter, with-
out degrading the results obtained by those
with mono or stereo receivers.

Safety on the Tees

Teesport, destined to become one of the
major oil terminals in the UK, is to be
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made safer with the installation of a
hydrographic survey system to the already
thriving port in the North East of England
which will, in the near future, handle many
more large tankers when the oil from the
giant Ekofisk field is piped ashore just
south of the River Tees.

The system will enable sounding charts
to be produced within hours of a survey
instead of days wusing conventional
methods, and also enable dredgers to be
deployed more efficiently.

Fitted on board the survey launch will
be a data logger, an echosounder and
navigation aids. The data logger records
depth, position fixing and time information
on cassettes of magnetic tape. On com-
pletion of the survey the magnetic tapes
are taken ashore and fed into a processor
which converts the recordings into a
sounding chart using a flat bed plotter. The
system, known as Hydroplot, will be
supplied by Marconi Space and Defence
Systems Ltd.

Electronic Component
Show ’75

The 24th international London Electronic
Component Show, is to be held May
13—16, 1975 at Olympia, London. Three
main exhibition halls at Olympia will
provide a stage for the latest developments
and products in the electronics and
associated industries. The show is spon-
sored by the Radio and Electronic Com-
ponent Manufacturers’ Federation.

The next Instrument Electronics and
Automation Exhibition, which alternated
annually with the Component Show at
Olympia, will be held at Birmingham’s new
£20m National Exhibition Centre.

Future telecoms challenge

A recent study has given some indication
of the electronic components that will be
needed by Post Office equipment makers
during the 1970s. Requirements for active
components are likely to rise from about
£45m in 1974 to £120m in 1978. A similar
growth in passive components is also
expected. This is due to a radical change in
manufacturing techniques resulting from
the decision to replace electromechanical
Strowger equipment in telephone exchanges
by electronic equipment. Instead of pur-
chasing and processing raw materials like
steel, copper, textiles and plastics the
emphasis will shift to the assembly of
bought-in electronic components.

As a pointer to the level of growth, the
Post Office last year added nearly a
million new exchange line connections to
the network, whereas it took about 40
years to reach the first million. Strowger
equipment should be completely replaced
by the 1990s.

With the aim of developing and planning
Britain’s telecommunications services of the
future with greater effectiveness, the Post
Office is regrouping part of its research and
development resources into a new depart-
ment. The department—Telecommunica-
tions Systems Strategy—is to create an
overall strategy for the co-ordinated
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development of new telecommunications
systems, with the aim of securing the best
and most economic service.

Fall in TV deliveries

Deliveries to UK distributors of UK-made
colour television receivers reached 600,000
in the first four months of 1974, represent-
ing a 10% fall compared with the same
period of 1973, according to the latest
statistics compiled by the British Radio
Equipment Manufacturers’ Association.
UK-made monochrome TV deliveries
during January to April 1974 were
208,000, compared with 371,000 for the
first four months of 1973, a fall of 44%.
These figures apply to deliveries made to
specialist, rental and relay companies and
exclude imported deliveries.

Water Music

COMBINING sheer vulgarity with radio is
the Binatone “Little John” for use in the
toilet. Set-incorporates a loo-roll holder
and has an output of 500mW from a 2}in,
8-ohm speaker. Powered by a 9V battery
with space for a spare in case caught short,
this novel radio is available in three
colours. These are: pink, ivory or mustard.
Set tunes over the medium wave only, and
is fitted with a ferrite rod aerial. The
receiver costs £5.75 and is available from
J. Parkar and Co (London) Ltd, Parkar
House, Beresford Avenue, Wembley,
Middlesex. (Tel: 01-903 521 1).

-------

Quadraphonics news—
UD-4 to be launched

Nippon Columbia Co Ltd have announced
completion of development of their QMX
disc record for surround-sound repro-
duction. The finalized system, called UD-4,
will be marketed late this summer in Japan
and is planned for release in Europe toward
the year end. UD-4 records, as well as
studio and playback equipment, will be
available from Nippon Columbia. Fifty
records will be released this year.

The system, which can be viewed as
combining the merits of the two-channel
matrix approach with those of the dis-
crete technique, was briefly described in our

Berlin report (pages 543/4 November 1973
issue) and we plan to describe the system
in more detail in a later issue. To sum-
marize, UD-4 records are “four-way”
records. They can be played in mono with-
out directional anomalies; they can be
played on conventional stereo players;
they can be played in the two-channel
surround-sound mode with a relatively
simple matrix decoder; and with addition of
a suitable pickup and demodulator (also
fitted with a CD-4 facility) to recover the
carrier-channel information and effectively
provide a “discrete” performance. As we
have remarked before, it is an elegant
system and one that, at least, “. . . might
make the future of CD-4 less certain”
(Letters, March 1973 page 118).

Incidentally, as a bonus, Nippon
Columbia should be able to claim that
theirs is the only equipment that will
play all current quadraphonic disc re-
cordings, making such claims by com-
petitors void!

The system was demonstrated to the
trade for the first time in the UK by
Nippon Columbia and Johnsons of Hendon
at the May radio shows.

Meanwhile, introduction of CD-4
records is being accelerated this year. At
May Ist the total number of CD-4 records
was 501, with 129 American titles and
372 Japanese titles. Announcing plans to
release a further 50 records at a recent
CD-4 “up-date” organized by RCA, WEA
and Matsushita, RCA said a new vinyl
record compound had been developed—
an improved one over that reported in
the September 1972 issue, page 424—
that provides “exceptional wear character-
istics, superior audio properties and a
high degree of stability under varying
mould conditions™. They are now seeking
collaboration with chemical suppliers with
a view to further cost-reducing improve-
ments. It was also disclosed that a new
“CD-4” integrated circuit had been pro-
duced that is incorporated into a new
(June) line of RCA CD-4 players in the
USA. (This is in addition to two Signetics
chips already developed, one for the
Victor Company of Japan and one for
National Panasonic/Quadracast Systems.)

RCA claim they can now extend play-
ing time to 28min and achieve baseband
levels to within 1dB of conventional
records.

More records with side sound images
are being made by RCA (the latest Frank
Zappa recording for instance) but sitting
a little off-centre at the recent demon-
stration showed how unstable these were,
appearing to come from the back corner
speakers if one was nearest to them. One
obvious consequence of this is that sound
sources panned around 360°—presum-
ably at constant speed—appear to linger
at speakers, followed by a quick jump
between them (especially noticeable with
the Hugo Montenegro rotating carousel
effect). It is often difficult to say exactly
where a sound image is supposed to be.

It became clear that various companies
are at the prototype stage in working to
produce ceramic cartridges capable of
recovering the high frequencies on carrier-
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channel records. At the same time a new
Shibata stylus was announced that will
sell at $2 in Japan on an o.e.m. basis.
This stylus, titanium bonded for im-
proved strength of adhesion and resistance
to corrosion, weighs less than half of the
turrent iron-bonded type. These two de-
velopments are evidently aimed at securing
penetration of carrier-system reproduction
equipment at the low-cost end of the
market.

A new, simplified, cutter system will be
available from the Victor Company in
September with various improvements that
include changed cutter dimensions (e.g.
back angle from 45° to 35°), and adoption
of two Neutrex systems instead of one.
This last-mentioned move is claimed to
improve difference-signal response to
—3.3dB (from —6dB) at 10kHz and re-
duce distortion of this signal to 1% from
5 to 12kHz, previously 4 to 5% for
comparison (levels are not quoted). This
mark 2 version will cost $40,000, as
opposed to $60,000 for mark 1. -

Satellite launcher guidahce

The Ariane programme, aimed at develop-
ing a European satellite launcher capable
of placing a 750kg geo-stationary satellite
in orbit by 1980, is expected to extend
over a seven-year period with subsequent
production envisaged at two launches per
year. The inertial guidance sensing for the
satellite launcher is to be supplied by
Ferranti.

The sensor chosen is a two-box system.
One box contains the inertial platform and
the second contains the control, computing
and power supply circuitry necessary for
operation of the inertial platforms plus the
appropriate circuitry needed to provide
signals to and from an interface module
and for telemetry.

The inertial platform consists of a
central instrument cluster isolated from
the vehicle angular motion by gimbals. The
instrument cluster consists of three single-
axis gyroscopes and three single-axis
accelerometers. Vehicle acceleration is
measured by the three accelerometers
along three mutually perpendicular fixed
axes. A digital computer then uses this
information to calculate instantaneous
vehicle velocity and position, and generate
the steering demands necessary to achieve
the required orbit.

Briefly

Motorola in Warrington. Plans have been
announced by Motorola Electronics for a
major manufacturing and engineering
facility for its communications systems
products at Warrington in NW England.
Mini-film on resistors. “METAL FILM
RESISTORS” is a new I6mm seven-
minute colour film, dealing with the manu-
facture of metal-film linear resistors. It is
available on loan from the Mullard film
library.

Next IEE president. Mr J. H. H. Merriman,
CB, OBE, Msc, Board Member for Techno-
logy and Senior Post Office Development
Director, will take office as President of the
Institute of Electrical Engineers on October
1,1974.
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Sensitive f.m. tuning indicator

Simple to use indicator with one lamp

by J. A. Skingley
Plessey Company Ltd, Swindon

Based on the indicator circuit used in the f.m. tuner design published in the April and May issues,
this circuit is suitable for connection to other tuners. The circuit uses a third transistor connected
to a long-tailed pair to feed a single l.e.d. that has maximum brightness when in-tune: a simpler

system than the two-lamp kind.

The need to provide a sensitive indication
of the state of tune is apparent to anyone
who has tried to tune-in an f.m. set without
this facility. There are usually three points
associated with each station where an
audio output is obtained, these corres-
ponding to the three slopes of the S-curve
of the detector. The outer two of these
are usually distorted but are frequently
mistaken for the correct tuning position,

especially on cheaper sets. Having found.

the centre of these, it is difficult to deter-
mine the exact point of tune; the sound
amplitude or bandwidth being of much
less help than in the case of a medium-
wave receiver. The increase in stereo
broadcasting heightens the need for
accurate tuning if the full advantage of
this mode of reception is to be obtained.

The main problem of providing a tuning
aid with an f.m. receiver is that there is no
voltage or current available, as in an a.m.
receiver, that can be monitored and
maximized to give the correct tuning point.
The amplitude information has been
eliminated by the limiting i.f. amplifier,
so that the only available voltage at the
detector is a function of the tuning error.
This does not pass through a maximum
but linearly traverses a voltage range, the
centre of which is the correct tuning point.
Early methods of using this consisted of a
centre-zero moving-coil meter connected
between this varying voltage and a
reference point. The meter was then
adjusted to its centre for correct tuning.

The method of Fig. 1 similarly uses a
reference voltage, but this time a long-
tailed pair of transistors is used as a
comparator, two light-emitting diode indi-
cators being used to show balance and
hence the correct tuning point. In this
case, adjustment is made until the two
lamps are of equal brightness.

The disadvantage of both of the above
methods is that their method of use needs
to be relearned, as neither relies on
adjustment to a maximum indication which
is the traditional mode of tuning indication
and one which is therefore readily under-
stood by the non-technical user.

The circuit of Fig. 2 overcomes this
disadvantage by providing a maximum
indication at the correct tuning point and
by using only a single lamp. Here, a third
transistor has been added to the long-
tailed pair and it is this which is uséd to
drive the lamp. The operation is as
follows.

If the input voltage is equal to the
reference voltage, i.e. at the correct tune
point, and assuming that the volt drop
through R, and R, is negligible, then all
three transistors will conduct equally

because the matched devices will have
equal

base-emitter voltages. The tail

g reference

Fig. 1. Conventional two-lamp indicator
requires adjustment of receiver tuning for
equal brightness.
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Fig. 2. New circuit permits tuning for
maximum brightness of a single lamp by
addition of a third transistor.

current, determined by R; and thereference
voltage, will therefore be split equally three
ways. If the input voltage is raised above
that of the reference then Tr; will conduct
more and 7Tr; less, as in a normal long-
tailed pair. The common emitter voltage
will rise, since the Vg, of Tr; will decrease
with its current. The base-emitter voltage
of Tr, will also decrease, as its base
voltage rises by only half of the input
voltage rise, while its emitter must follow
the other two. Therefore the current in
Tr, falls and the lamp dims.

Because the circuit is symmetrical the
same thing happens when the input is
reduced, this being the equivalent to
increasing the reference voltage while
keeping the input fixed. Thus the lamp is
at maximum brilliance when the input
equals the reference voltage, i.e. when the
set is tuned.

The circuit as it stands has two dis-
advantages. Firstly, because three tran-
sistors conduct equally at balance, three
times the lamp current is consumed by the
circuit. Secondly, the value of R, and R,
must be low and this will present an
excessive load to the detector output.

Both of these criticisms are overcome
in the circuit of Fig. 3 which operates on
the same basic principle. Input impedance
is increased by Tr, and Trs;. Current
through these is determined by the base-
emitter voltage of 7Tr, and Tr; and
resistors R; and R, respectively. This
current is virtually constant over the
normal range of indication. Resistors R,
and R, which also carry this fixed current,
drop Vi of Tr, and Tr; by about 60 mV
below that of Tr,, thus ensuring that these
devices conduct only one tenth of the
current of Tr, when the circuit is balanced.
This technique is only possible because of
the well-matched base-emitter voltages
of the integrated transistors. Most of the
tail current is thus passed to the lamp and
the supply current minimized. Transistors
Tr, or Tr; pass the tail current direct to
the supply line when the set is out of tune
and the circuit unbalanced.

The circuit of Fig. 4 shows the method
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Fig. 3. Additional components reduce current drain of Tr, and Tr, by an order of
magmtudeand increase mputzmpedance (T ranszstors aremtegrated )

- tuning

circuit

indicator

%k 200p for stereo

S - XN
volume

- cohtrol -

augro .
output
———» +12V
ceramic IE
filter 0 INput

Fig. 4. Used with the SBA750 i.c., the reference can be dispensed with as the output
is differential.
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of connection to the SBA750 limiting i.f.
amplifier and detector. The bias available
from pins 10 and 11 is about 8V, causing
a tail current of 25mA, thus supplying
about 20mA to the l.e.d. These pins are
the detector output and since this is
differential, the reference can be eliminated.
Instead, pins 10 and 11 may be directly
connected to the bases of Tr, and Tr; of
Fig. 3.

If this indicator is being added to an
existing receiver, a check should be made
that the power supply can deliver theextra
current. If a dropping resistor is used in
the supply, it is better to connect the
indicator to the unregulated end of this.

The device used is the Plessey SL3046
five-transistor array, a plastics-cased
version of the SL3045. These devices, in
common with all integrated circuits, have
a substrate connection which must be
connected to a voltage more negative than
that which any other part of the array
can ever reach. Usually-the negative supply
rail is the most convenient and safe place..
In this case, however, to save on the’
number of pms, the substrate is mternally )

- jconnected to one of the emitters. Fhis-

transistor is therefore used for Tr;.
Fig. 5 shows a. plot:.of lamp current '~
input vo_ltage relative to the
voltage.. “This °, referefice is
normally ' made wariable and adjusted.
the " receiver.. for
maximum brilliance at the cofrect tuning -

..point. The circuit is unaffected by the
_presence of audio gn the detector output,

but this may be filtered first if desired.

In action the indicator is easy to use
givirig a very clear, sensitive indication of
the correct tuning point within a few
millivolts and is much easier to set than
the two-lamp system. In addition, despite
the slightly higher transistor costs, the
saving of one lamp makes this circuit
cheaper and is a good example of the
effective use of integrated transistor arrays.

Components

R,, R, 470Q 10%

R; 270Q 10%

R,, R, 1000 10%

R;, R, 680Q 10%
8 3.3kQ 10%

R, 1kQ pre-set

Ry 6.8kQ2

o 0.1pF

transistors SL3046

lLed. 5082-4403

Actual-size printed board for circuit of Fig. 3, and pin connections for the i.c.




Wireless World, June 1974

Tape recording and the law

-How reliable are magnetic recordings as evidence?

by Hugh D. Ford
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Some countries accept magnetic recordings as evidence in their courts of law; others do not
accept them. This article reviews some of the problems of detecting recordings which have been
tampered with, and in particular the problem of detecting copies of recardings. The author
concludes that while some forms of tampering can be detected others cannot be detected, with
the result that magnetic recordings should be treated with great caution in evidence.

Before examining the possible methods of
detecting edits or other forms of tamper-
ing with the intelligence of recordings it is
necessary to consider the methods by
which recordings presented in courts of
law are made. To an audio engineer the
first thing that comes to mind is a record-
ing made in a proper studio under ideal
conditions and using first-class equipment
—1I have never heard of such a recording
being challenged in court.

In practice I have come across a few
recordings made using Nagra [IIs and
Nagra SNN recorders. However, in my
experience, the common equipment stan-
dard is something like a pocket dictating
machine being carried up and down the
main shopping street in a briefcase full of
rattling keys, rustling papers and anything
else that one can think of that makes a
random background noise! There are of
course some recordings that reach a rea-
sonable amateur standard, but the normal
quality is poor with unintelligible speech
in at least some parts and excessive back-
ground noise which more often than not
has a wide frequency spectrum and a large
dynamic range.

The law about tapes
At the time of writing the English law
allows magnetic recordings as evidence
in courts of law, provided that two con-
ditions are observed:

1. Either a tape must be an original
recording, or there must be some good
reason ‘why the original cannot be pro-
duced in court.

2. The continuity of handling of a tape
must be fully accounted for from the
time of the recording to the time of pro-
duction of a recording in court.

These two essential requirements origi-
nate from the law about the use of photo-
graphic evidence and do provide a certain
amount of protection against the use of
edited recordings or other forms of
tampering. However, in practice it is the
continuity of handling that bears great

weight in court—and this factor depends
upon witnesses, who may not be above
suspicion, telling the truth.

This is where the “expert witness” comes
on the scene and is faced with the pro-
blems of deciding whether or not a
recording is in fact an original recording,
and in either case whether the recording
has been altered in any material way. He
may also be faced with other problems
such as assisting with making a written
transcript of very poor recordings, provid-
ing “cleaned-up” versions of the original
tape for replaying to the jury, and most
important, advising upon the shortcomings
of any recording methods that may have
been used.

The latter problem is in my opinion
extremely important if proper justice is to
be done because there are circumstances
where the likelihood of tampering with a
recording is remote but the method of
making a recording can produce deceptive
results. For instance, a relatively clear
recording was made of the conversation
between one alleged culprit and a police-
man armed with the recorder and sitting
in the back of a car with him. The other
alleged culprit was driving the car and
said that he did not hear the conversation
in the back of the car and did not know
what was happening—if he had known
he would probably have been found
guilty of bribery.

If this recording had been replayed in
court without any technical advice the jury
would have been convinced that the con-
versation was clear and would have been
heard by all the persons in the car. But
an explanation in court of the function of
automatic gain controls and microphone
characteristics convinced the jury that the
conversation might well not have been
heard by the driver; on this evidence he
was found not guilty.

Magnetic recordings are not yet very
common in the English.courts of law, and
those that do appear have usually been
made by.amateurs in tape recording. How-

ever, while magnetic tape is used by the
British police as an aide memoire, there
is a movement towards using magnetic
recordings for interviewing suspects and
for recording their statements. It is my
opinion that considerable care must be
taken if this procedure is to be adopted,
for while we are blessed with a relatively
honest police force there are criminals
within the police who might be tempted to
tamper with evidence.

The final legal aspect is the likely
penalty for tampering with magnetically
recorded evidence. At the moment the
production of falsified evidence is treated
as perjury, which carries fairly severe
penalties. Consideration is, however, being
given to the possibility of treating the pro-
duction of falsified magnetic tapes as
forgery, which attracts far more severe
penalties because the act of forgery is
essentially premeditated.

The problem of tape copies
The assumption that copies can be detected
gives a degree of protection against edited
tapes being produced, as it eliminates the
conventional method of editing with a
razor blade and splicing tape.

But—can we detect a well-made copy?

Let us first consider what we would
expect to find if we were presented with a
recording which has been made using a
new tape on a battery operated recorder,
equipped with the usual automatic gain
control. Fig. 1 shows that pattern of
events which is typical; the magnetic tape
has a non-magnetic leader and trailer
attached by factory-made splices which
are of standard lengths and colours. The
noise level replayed from the tape both
before and after the recorded section
should correspend to the bulk erase noise
for the particular tape type, and the
recorded section will start with a recorded
click when the recorder was switched on
and terminate with a double recorded click
when the recorder was switched off. The
recorded signal level will not exceed a
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certain limit and will be consistent
throughout the recorded section. The
recording will not contain any underlying
tones such as power supply hum, or con-
tain any clicks of an electrical nature.

At first sight it may appear to.be easy
to make a copy tape which will comply

with this format; however one must also-

- take into account the circumstances of any
given recording.

Provided that a recording sounds as if
it is complete in these respects, we are
forced to use the following lines of
investigation:

1. Do the start and stop patterns align

with the recorder used?

2. Are the recorded noise levels right?

3. Does the recording contain hum or

other recorded tones?

4. Are the recorded levels right? Is the

bias frequency right?

5. Is the recorded format that of the

original recorder?

6. Does the tape contain recorded elec-

trical clicks or other signs of inter-
ference?

Start and stop patterns

With the exception of some high quality
studio recorders, all recorders leave a click
pattern recorded on the tape when the
machine is started or stopped in the
record mode; this pattern differs to a great
extent from one type of recorder to an-
other or can therefore be used to identify
a particular type of machine.

The stop pattern is of particular import-
ance as this gives a clear indication of the
mechanical spacing between the record
and erase heads of the particular machine.
Furthermore, the tape noise around the
stop pattern is of particular interest be-
cause the noise in the gap between the
record and erase heads is bias erase noise,
and the noise after the erase head is bulk
erase noise if the tape in question has not
previously been used. .

Using various techniques it is an easy
matter to determine the start and stop

start of
recording

jeader

start splice

waveforms, and to determine from the last-
mentioned the record/erase head spacing.
The actual shape of the stop waveform is
also significant because it varies not only
from one recorder to another but also
gives some indication of the type of erase
head .used (such as single or double head-
gaps). The type of start waveform is some-

"what mdre difficuilt to analyse, but here it

is possible to compare the waveform with
a typical start waveform of the type of
recorder alleged to have been used for the
original recording.

Are the noise levels right?

When analysing a tape recording for
originality we are concerned with a num-
ber of different noise levels: these are the
bulk erase noise of the tape used, the
bias erase noise (which is the noise level
from tape when it has been passed over the
record and/or erase heads of the recording
machine alleged to have been used and
when it is in the record mode but without
any audio input signal), and finally the
recorded background noise throughout
the audible recording.

The relation between bulk erase noise
and bias erase noise is fundamental to the
analysis of recordings and should be
clearly understood. The bulk erase noise
level is the noise level commonly found to
exist on new and unused tapes and it is
consistent to fairly close limits within a
tape type. Bulk erase noise is the tape noise
resulting from passing a tape in an open
magnetic circuit through a saturating
alternating current magnetic field which is
slowly reduced to zero intensity. These
conditions are met by the common types
of tape bulk eraser which erase tapes out
of contact with the ferromagnetic circuit.
Bulk erase noise is always less than
bias erase noise, which is added by passing
a tape through a slowly decreasing alter-
nating current magnetic field in a closed
magnetic circuit. Such a condition is met
when a tape is in contact with the erase
or the record heads of a tape recorder set
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to the record mode and without any audio
input signal.

In practice the tape recorder may also
add further noise but for the purposes of
this article the total measured noise result-
ing from the tape being recorded with no
audio signal input will still be called bias

- erase noise; but it is important to note that

this bias erase noise will vary in level from
one recorder to another. It is also useful
to note that the bias erase noise introduced
by a recorder is normally at virtually the
same level when the tape has passed over
both the record and erase heads and when
it has passed over either head alone.

Depending upon the alleged history of a
recording, it is necessary to decide upon
the significant points for analysis, but
rather surprisingly the ‘“unused” section
of a tape is an extremely important part.
As I have already said, it is no easy matter
to make a tape copy with the correct stop-
ping conditions, and one way to eliminate
this problem is to copy a tape in its entirety
and subsequently to remove the bias erase
noise after the “off” click of the original
recording. At first sight it would appear
to be virtually impossible to bulk erase a
tape up to the point precisely coincident
with the “off> click; there is in fact a very
simple way in which this may be done, but
it may leave a “footprint™.

All parts of a tape which should contain
bulk erase noise should have a graphical
recording of the noise level made through-
out their length, using a replay machine
with the correct replay head width and a
good replay amplifier with an adequate
margin in signal-to-noise ratio. The use of
other replay track widths may also give
valuable results. The resulting plots of tape
noise should naturally be consistent in level
and exhibit a tape noise level which
agrees with the bulk erase noise of the tape
type. It is then vital to look in further
detail, and it is my practice to do several
third-octave spectrum analyses along the
léngth of the “unused” section of a tape
and to make sure that they are consistent.
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Fig. 1. Expected tape format for new tape on a battery recorder.
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Any inconsistency must be investigated
in further detail and Fig. 2 shows what
could be found-—periodic bursts of 30Hz
tone along unused tape!

While a defect in a recording such as this
is completely inaudible at the normal tape
speed, it is clearly audible at higher tape
speeds. Therefore a wise precaution is
always to replay tapes throughout their
length at both higher and lower tape speeds
than the nominal speed.

This leads to the problem of determining
the noise level between the “off” clicks of
the record and erase heads; at the correct
tape speed this gap occupies a very short
time, with the result that measurement
of the noise level may be virtually im-
possible even when using a high speed
level recorder. However, operation at a
lower tape speed will normally solve this
problem so that the expected bias/erase
noise can be checked. Another method
that is useful for investigating the noise
level near large amplitude signals is to run
the tape backwards so that the section of
tape of interest occurs before the large
amplitude signal, thus avoiding saturation
of the measuring equipment.

The background noise level within the
recorded section of a tape should also be
checked throughout the recording by mak-
ing a continuous recording of level with a
high-speed pen recorder,and using alowered
tape speed to investigate any sections where
there are any short term drops in level.

Hum or tones within the recording

At first sight it would appear that a record-
ing which has been made with a battery
operated recorder away from the public
electricity supply should not contain 50Hz
hum—this however may not be the case.
In fact many recorders use capstan servo
systems which operate by using tacho-
meters in conjunction with various forms of
frequency comparison, and it is not un-
common for tones from these systems to be
recorded at very low level on to tape.

Because of this low level any analysis
requires the use of very narrow band filters
which must also have a wide dynamic range
so that they do not overload during
heavily modulated passages of the audio
recording. However, there is a limit to the
minimum bandwidth that can be used
because of the inherent wow and flutter in
any recording, which may put originally
constant frequencies out of the filter band-
width.

A further matter which always warrants
investigation is any mains frequency hum
within a recording, but this line of attack
must be approached with great caution
as it is all too easy to come to incorrect
conclusions about the characteristics of the
recorded hum. For instance, a change in
hum level coincident with a phase change in
hum may be regarded with great suspicion:
however, a little thought shows that this can
be a result of perfectly normal circum-
stances, such as the total recorded hum
being caused by a number of hum sources
and one of them being switched off. Cyclic
changes in recorded hum level are a
slightly different matter and can be the
result of adding hum when copying a

e e

recording which already contains hum;
but here again there are quite innocent
origins which must be considered.

Recorded levels and bias frequency

The analysis of the recorded level in terms
of a standard reference level is best carried
out by means of a high-speed level recorder.
From such results it is possible to note any
sudden changes in level which do not
correlate with the conditions of the alleged
original recording. In particular, any
breaks in the recording where the noise
level approaches either bias erase noise or
bulk erase noise become clear so that
further investigation can follow.

Normally it is quite clear from listéning
tests whether any automatic gain control
has been used during the recording, but a
combination of a level recording and
listening tests is certain to decide if this is
the case.

Where it is apparent that an automatic
gain control has been in use the peak
recorded levels should be consistent if
adequate record gain was available at the
time of recording, and this matter can be
readily confirmed, if necessary by simulat-
ing the alleged original conditions and
making sound level measurements.

Finally, there is the matter of the
recorder’s bias frequency, and while I have
seldom found this to be a useful matter to
investigate it is worthwhile to attempt to
extract the frequency of the recorded bias
waveform by running at lower tape speeds.
Should it be possible to determine the bias
frequency, which is unusual where the
recording speed was less than 19 cm/s,
this may be used as a further check upon the
authenticity of a recording. Furthermore,
the bias frequency should be sensibly con-
stant throughout a particular recording if
it was made with a single machine without
breaks.

The recorded format

The recorded track width and the possible
presence of a pilot tone track (as used for
synchronous film recording) is one of the
more obvious factors that may be con-
firmed, but only to reasonable accuracy
without using destructive methods of
investigation.

The safest method is to use a magnetic
tape viewer which is a commercially avail-
able item and consists of a suspension of
ferromagnetic particles contained behind
a very thin non-ferrous diaphragm.

A more accurate method is to apply a
mixture of garbonyl iron and a rapidly
evaporating liquid (which must not be a
solvent) to the tape coating. This then leaves
a deposit of carbonyl iron particles aligned
with the recorded flux on the surface of the
tape and shows the precise location of the
recorded tracks. However, caution is
necessary to ensure that the tape coating
is not damaged, and some visible marking
may be left on the tape.

Clicks and other interference

As any recording engineer is well aware,
there are two sources of audible clicks:
those from electrical interference and those
associated with poor editing. So far as tape
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copies are concerned, either of these may
occur; and there is a third form of click
that may be introduced at the stage of either
the original recording or that of the copy.
This is an audible click that is associated
with sudden variations of level together with
the use of poor automatic gain control or
limiter time constants.

During the analysis of any form of
audible click it is vital that the- replayed
risetime should correspond to the original
recorded risetime; hence the correct replay
equalization time constants must be used
and the replay azimuth must be as near as
possible correct. The last-mentioned factor
implies that the minimum available track
width should be used for replaying the tape,
consistent with a reasonable signal-to-noise
ratio.

It is then possible to photograph the rise-
time of the recorded click with a good
degree of accuracy, and should the risetime
be outside the bandwidth of the original
recorder this would be a grave cause for
suspicion. For this type of analysis it is, of
course, vital that the original recording
should be used, because any attempts to
define click risetimes from copy tapes are
meaningless.

Other matters giving cause for suspicion
are highly asymmetrical click waveforms
which cannot form a part of music or speech
(which has a worst-case asymmetry in the
order of 8 dB), and click waveforms which
form single cycles of a frequency which is
alien to the adjacent waveform.

It may, however, be surprising that even
90° splices made with a magnetized razor
blade give a slow waveform in comparison
with normal music or speech waveforms.

The genuine(?) original tape

The previous tests give a reasonably good
chance of detecting a copy tape, but I am
sure that someone with a knowledge of these
and other techniques could produce a copy
that would pass as an original unless it were
subjected to an extremely time consuming
examination which would not normally
be financed by the courts of justice.

The conventional professional form of
editing implies splicing a tape, and such a
slice involves about 12mm of splicing tape
which has a good chance of being observed
visually. Hence the common methods of
editing require that a copy tape be made,
and there is a good chance of detecting
such a copy.

Assuming that professional editing
methods cannot be used, one resorts to
amateur editing methods, which, when they
do not employ splicing, are concerned with
starting and stopping the recorder at _
appropriate times. If this has been done
without any precautions, substantial clicks
will be left on the tape at any points where
the recorder has been switched into or out
of the record mode. Such clicks can be
readily analysed and are obvious signs of
tampering; however, this form of editing
can be easily accomplished without leaving
recorded clicks on the tape. This is done by
using the pause ‘control which is fitted to
many recorders. The desired editing point
is marked on the tape with a wax pencil
and the tape is moved by hand a few
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Fig. 3. Editing mark found on tape used as evidence in a criminal court case.

centimetres in the forward direction; the
recorder is then put into the record mode
and the pause condition and the tape is
rewound by hand to the desired editing
point, with the result that the clicks pro-
duced when the machine was switched
to record are erased. The recording is then
started by releasing the pause control, which
with many recorders gives a remarkably
fast start time of the order of only a few
milliseconds.

If this type of editing is carefully done it
can be extremely difficult, if not impossible,
to detect. As with other types of editing
the clue lies in any variations of recorded
level, noise or tones, at the editing point.
Furthermore, it is wise to make a careful
inspection of both sides of the tape at any
point where editing is suspected, as well
as observing the recorded tracks with atape
viewer or carbonyl iron suspension. Fig. 3
shows the result of the inspection of a tape
which was involved in criminal proceedings.
It was found that the location of this
editing mark with respect to the defectsin
the recording bore a precise relationship
to the spacing between the heads of the
recorder which was known to have been
used.

Other forms of deception that may be
used are the removal of parts of arecord-
ing by erasure, simply switching the
recorder on and off, and, finally, the loss
of complete reels of recorded tape, which,
while it is not exactly in the province of
engineering, provides a very effective form
of editing.

Overall it is necessary to treat each
particular recording on its own merits, and
to devise checking methods that are appro-
priate to each case. However, while care-
fully made copies of an original tape may
be used for limited investigation, it is vital
to check every parameter on the alleged
original recording because any copying
process must essentially produce some
degradation of the recorded “quality™.

Generally one’s own ears provide the
most powerful tool for investigating

recordings, and any points that sound
wrong or in any way suspicious should
then be subjected to detailed analysis by
other means. Even then there may be
endless argument about the interpretation
of results, the classic case being the
apparently truncated word which sounds
wrong. This can be the subject of every
form of analysis including oscillograms
and spectrograms (voice prints), the sole
effect of which is to produce a heated debate
between speech experts, who will fail to
agree whether or not the decay rate of the
waveform is natural but agree that identical
results could be produced by a 45° splice
in the tape.

Should tape be used in evidence?

It is my opinion that magnetic recordings
should never be considered as being
reliable evidence, because I am convinced
that it is not very difficult to produce
edited recordings that will pass the most
stringent tests without edits being located.
This opinion is supported by all the
engineers with whom I have worked in this
field, and is further supported by the only
experimental trials that have to my
knowledge been undertaken in this field.

In the light of this knowledge I hope that
those countries that have so far not arrived
at the stage of accepting magnetic record-
ings as evidence in courts of. law will take
the precaution of rejecting magnetic
recordings as a reliable form of evidence.

Unfortunately, many countries have
accepted magnetic recordings as evidence
in courts, with the result that police forces
and other official bodies are tempted to
make use of magnetic recordings for
obtaining evidence and for recording
interviews with suspects. Where such use
of tape cannot be avoided it is important
that recordings should be made under
controlled conditions, and in particular that
every effort should be made to make the
investigation into the authenticity of such
recordings a straightforward operation.

The methods outlined above are by no
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means a complete summary of the tech-
niques that I have found to be useful, but do
present the major methods that should be
considered for use on any recording.
Individual recordings which have been
made on various types of recorder will
dictate the use of other methods, with the
result that it is essential to treat each tape
on its own merits.

Finally, I emphasize that no claim is
made that edited tapes can be detected.
Some can, but I and my colleagues are
firmly of the opinion that it is currently
impossible to detect some edits.

This article is a version shortened by the author of a
paper he presented to the Audio Engineering Society
convention in Copenhagen, March 1974. It is printed
here by kind permission of the J.4.E.S. in which
the full paper will be found, vol. 22, no. 4, May 1974.
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Order a subscription by sending £13-50
for a series of ten sets to:

Circards

LP.C. Electrical-Electronic Press Ltd
General Sales Dept

Room 11

Dorset House

Stamford Street

London SE1 9LU

Specify which set your order should start
with if not the current one. One set costs
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Cheques should be made payable to
I.P.C. Business Press Ltd.

Topics covered in Circards are
1 active filters
2 switching circuits (comparators &
Schmitts)
3 waveform generators
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5 audio circuits (equalizers, tone
control, filters)
6 constant-current circuits
7 power amplifiers (classes A, B,C,D)
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Future issues will cover current differenc-
ing amplifiers, v-to-f converters, mono-
stable circuits, digital code converters,
multipliers and dividers, d.c. amplifiers,
a.m. detectors, transistor arrays, and a.f.
oscillators. The Circard concept was
outlined in the October 1972 issue, pages
469/70.
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Research
Notes

Magnetism and the weather

The Appleton Laboratory (once the Radio
Research Station) at Slough has found a
correlation between temperature and rain-
fall and the sunspot cycle. This has set
research workers looking into historical
records of things which are affected by
the weather, such as crop yields. From
these it emerges that there is, in addition
to the familiar 11-year cycle, a longer
cycle of 180 years. .

This is just one of many pieces of
evidence that the weather, in both the long
and the short term, is influenced by mag-
netic storms and local changes in the
earth’s field.

Geological records also suggest that
on the many past occasions when there
has been a complete reversal of the earth’s
magnetic polarity there have simultaneously
been great changes in flora and fauna.
Could this be because unusual solar
activity produced unusual climates?

Photoelectric leaf sensor

Crops such as lettuce, sugar-beet, turnips
and cabbages are farmed by sowing an
excess of seeds close together in rows and
thinning-out after germination. Thinning-
out by hand is a tedious job, so various
mechanical thinning-out techniques have
been developed. The simplest of these just
chops out unwanted plants at regular
intervals, without regard to how many
plants are actually left, but the more
sophisticated detect the presence of plants
and adjust the thinning-out procedure
accordingly, to achieve optimum spacing
of the crop.

Plant sensing has been attempted, for
example, by means of mechanical sensors,
by using a probe to detect plants by
measuring their electrical resistance, and
by a light-ray and photo detector which
senses the presence of a plant when the
light is interrupted. These sensing tech-
niques work well under ideal conditions
but are affected by rain, mud and dust,
stones, or uneven soil surface. A more
reliable way of detecting plants has been
developed by the National Institute for
Agricultural Engineering. It depends on
the fact that green leaves strongly reflect
infra-red light at a wavelength of longer
than 700 nanometres, whereas soil does

not. By comparing the reflectance of the
ground at infra-red with the reflectance
of visible light it is possible to sense the
presence of small seedlings accurately.

The sensing arrangements consist of a
tungsten-halogen lamp, lens system,
ground-scanning arrangement with oscil-
lating mirrors, filters for separating the
visible and infra-red, light detectors,
amplifiers, and a “sunlight compensatory
amplifier” which corrects for ambient light.
The light detectors in the NIAE proto-
type equipment are Plessey OPT1A inte-
grating light detectors which include a
photodiode, an m.o.s. transistor, and an
amplifier. The photodiode is given a
“charge” of reverse bias: light makes
the diode conduct and reduce the bias.

With this apparatus it is possible to scan
a row of seedlings at three mph, detecting
cabbage, lettuce and sugar beet at the
cotyledon stage (leaf area 200sq mm or
over) with 99% accuracy.

Better cryogenic power
cables

Some proposals for low-loss underground
power cables involve the use of super-
conductive elements and liquid-helium
cooling. It may not be necessary to go to
such extremities. Work at Heriot-Watt
University at Edinburgh has shown that
liquid-nitrogen cooling to about —180°C
improves the qualities of ordinary paper
insulation so much that the cost of a cable
could be significantly reduced. A design
study for a cable 58cm in diameter overall,
including thermal insulation and sheathing,
suggests that a pair of cables could carry
5000 MW at 500kV d.c. The trench
needed to lay the cable would be only
1.5 metres wide and deep.

Sky-waveradartotrack
hurricanes?

Over-the-horizon radar, using frequencies
in the h.f. band which are reflected by the
ionosphere, is used both for military pur-
poses and for ionospheric research. As
far as ionospheric research is concerned,
only a modest aerial is required, since the
object is merely to see whether signals
come back on a particular frequency and
so assess the state of the ionosphere as a
reflector. For military purposes—keeping
an eye on activity thousands of kilometres
away—sharp directivity is required and at
wavelengths of, say, 10 metres this calls
for a huge array of aerials. Such an array
may be too expensive for civil purposes.

In recent years Prof. E. D. R. Shearman
of Birmingham University has been ex-
perimenting to adapt the radio astronomy
technique of aperture synthesis to sky-
wave radar. (This depends on the fact
that if the source or target persists for a
long time the same directivity as a huge
aerial array can be obtained by combining
measurements taken with a fixed and a
moving aerial, the moving aerial being
shifted to a number of different positions
and measurements made at each.)
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Promising results have now been ob-
tained. The aerials used were three-
element Yagis, the frequency was 32MHz
and the maximum separation was 300
metres—the length of a section of disused
British Rail track at R.R.E., Defford. A
complete set of measurements took about
4 minutes and the beamwidth after
synthesis was some 2 degrees. The re-
ceiver used was a twin-channel Wadley
loop superhet.

With such a modest set-up it should be
possible to detect large waves at sea.
Doppler shifts in the returned echoes give
some indication of the speed and direction
of the waves and hence allow deductions
to be made about the wind. A sky-wave
radar station of this type, placed in a
hurricane-prone area such as the coast of
Bangladesh, might give early warning of
an impending disaster. It is true, of course,
that weather satellites report cloud systems
associated with hurricanes, but sky-wave
radaris more precise and cheaper.

Electron guns for

rainmaking?

“Cloud seeding” makes rain by dropping
particles of silver iodine or solid carbon
monoxide into clouds from aircraft.
Enough experience has been accumulated
to prove that it can be made to work. But
it is expensive. Dr F. Winterburg of the
Desert Research Institute, Nevada, pro-
poses using electrons fired into the clouds
instead. The obvious problem is the very
limited range of even a high-voltage
electron beam in air. Dr Winterburg
thinks this can be overcome by firing a
rapid succession of high-energy electron
pulses along the same path, so that the
heating and thinning of the air by ex-
pansion would enable successive pulses to
penetrate further.

Laser gas-leak detectors

Leaks of natural gas from buried pipe-
lines can be detected by means of a
helium-neon laser. An instrument for this
purpose, made by International Research
and Development, was demonstrated re-
cently at the Electro-Optics Exhibition at
Brighton. Detection depends on the fact
that methane is strongly absorbent of light
at the 3.39pm laser wavelength. Concentra-
tionsto 10 p.p.m. aredetected.

Videophone aids disgruntled

consumers

Rediffusion has been demonstrating how
a videophone can be used in local govern-
ment. The new Tyne-Wear authority used
one to connect itself to housewives who
wanted to complain about goods pur-
chased which were unsatisfactory in some
way. The video link carries four displays
—the two speakers, the goods, and a
spare, and the idea is to enable the local
government official to combine efficiency
with an effective human contact.




io.eﬂers fo
the Editor

Engineers and technicians

Ref. your editorial in the April issue and in
particular your remarks concerning the
UKAPE fight against employers who
classify engineers with the mass of
technicians and other manual workers. I
also refer to your statement that three
years’ training to B.Sc. standard makes
one undisputedly superior!

Might I, a humble technician, being
typical of the main subscribers to W.W.,
offer the following observations.

Marconi was just one of many unquali-
fied people who fought against jeering
professionals to lay the foundation of our
trade. Most of today’s innovations are the
result of years of experience, not a B.Sc.
The HNC/C&G students also seem to be
wasting time in five years’ or more study
when a superior B.Sc. is obtained in three!
Closing the door of CEI a few years back
does not make us overnight morons.

Finally, why not browse through W.W.
situations vacant and see how many com-
panies ask for HNC/C&G; also how
many class them as engineers and pay
accordingly!

Alan Perry,
Hillingdon,
Middlesex.

Horn loudspeaker design

I read with great interest Mr Dinsdale’s
first article ‘on horn loudspeakers in the
March issue and much appreciated the
historical survey given by the author. The
later part of the article dealing with horn
theory was, however, slightly confusing,
not only the obvious lack of correspondence
between Fig. 2 and the text accompanying
it but more so the statements made under
“Loading the rear of the loudspeaker
motor”. It is hard to believe that the
difference in loads presented to the
diaphragm between positive and negative
excursions should be of major importance.
The air load on a diaphragm is the pressure
difference across it and, assuming
sinusoidal or near sinusoidal pressure
variations on both sides, the net difference
is the same irrespective of direction of
movement, only a change of sign taking
place. The pressure on either side of the
diaphragm may have any instantaneous
value as long as the variations are
periodic.

The effect of loading the rear of the
loudspeaker with a closed chamber is best
seen from the expression for the mechanical
impedance at the throat:

Zyr= Ryr +ja)'CMT
The reactance should clearly be termed a
negative compliance; thus the positive com-
pliance presented by the diaphragm sus-
pension in parallel with the compliance of
the closed chamber can be made to cancel
the throat reactance at all frequencies above
the cut-off frequency, not only at cut-off.
From a loading point of view a closed
chamber is superior to a mid-range horn.
A compound horn design must rely on the
stiffness of the diaphragm suspension to
load it at low frequencies.

Tore Hevreng,

Lidingo,

Sweden.

The author replies:

I am sorry that my article has confused
Mr Hevreng. Fig. 2 was intended to
illustrate the non-linearity of the adiabatic
p-v relationship for air, as I tried to explain
in the accompanying text. It is clear from
Fig. 2 that the change in volume resulting
from a compressive stress is less than that
resulting from an equal expansive stress,
and this does indeed give rise to serious
distortion at the throat of a horn, where
pressures can be very high.

For example, Fig. 9 (in part 2 of the
article, May issue) indicates that when
operated. at a level of 1 watt/sq.cm at the
throat, a horn will give distortion levels
of nearly 2% at the cut-off frequency, and
20% at ten times this frequency, due to the
non-linear p-v relationship. At lower power
levels of course the distortion becomes
insignificant.

I am grateful to Mr Hevreng and a
number of readers for pointing out an
oversight on my part, that the reactance
of the closed compression chamber used
by some designers to load the rear of the
loudspeaker is capacitive while the
reactive component of the throat imped-
ance is inductive. The compliances of the
diaphragm suspension and the closed
chamber can, of course, be arranged to
cancel the throat reactance at all
frequencies above cut-off, but examination
of Fig. 1 shows that for the exponential
and hyperbolic horns this reactance
becomes significant only at frequencies
near to cut-off.

Finally, the loudspeaker should never
be allowed to rely merely on the stiffness
of the diaphragm suspension to load it at
low frequencies; as I indicate in part 2 of
the article the signal bandwidth should be
limited electrically (preferably by active
filters at low level, rather than by passive
crossover networks between power ampli-
fier and loudspeakers), so that the horn is
not driven at frequencies below cut-off. If
this is done, it is my experience that horns
in which the unloaded side of the diaphragm
is allowed to radiate give a better per-
formance than those with a compression
chamber.

J. Dinsdale.
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Colour separation overlay

I was most interested to see Gwilym
Dann’s article on colour separation over-
lay in the April issue. Mr Dann rightly
points out the two major technical imper-
fections: the problems of rimming and
tearing. However he offers little to solve
these difficulties and perpetuates an “old
wives’ tale” which needs to be consigned
to oblivion.

Rimming (the halo caused by scattered
light from the backing) can only be re-
moved by spatial separation of the
backing and subject, but its effects can
often be mitigated by using yellow as a
key signal. Mr Dann’s dismissal of yellow
hardly stands up to argument. Flesh tones
have minimal chroma content and even
the most golden of blond hair produces a
surprisingly small (negative) B—Y output
(easily checked on a vectorscope). More-
over if a B—Y signal has been derived as a
key signal, yellow, the complement of
blue, must inevitably be available.
Indeed on most colour separation overlay
units the datum line can be wound from
peak positive B—Y to peak negative B—Y,
thus giving blue or yellow keying.

The use of a yellow backing of course
gives rise to precisely the same rimming
effect but the halo is now a yellow one and
not blue—this is frequently far more
acceptable. Yellow also has the advantage
that filters for projected light backings
have a very high transmission factor.
Projected blue backings demand very high
lamp intensities because of the dense
filters needed.

Thus the rather old-fashioned argu-
ments against yellow keying really have no
foundation and indeed present practice is
to use yellow or blue, depending on pre-
vailing circumstances. .

The other problem of “tearing” (a
“sparkle” effect produced by the switch
jittering on noise if the key transitions are
not clearly defined) could perhaps be
helped by electronic means. If each
transition of the keying signal about a
datum level is used to trigger a retrigger-
able monostable of perhaps 250-300ns
period and the “delayed” edge of the out-
put pulse is used to toggle the overlay
switch, much of the very high frequency
jittering could be removed at the expense
of a harder margin and a keying outline
shift (that can be removed by retiming
sources). An alternative (or addition) may
be to add some hysteresis to the switch.
To my knowledge neither technique has
beén investigated.

Yet another approach may be to scrap
the idea of linear signals in the keying
chain and to provide a variable gamma
amplifier that would stretch certain parts
of key signal preferentially, increasing its
slope at the datum level.

Chris Woolf,
North Ferriby,
Yorks.

Editor’s note: In Mr Dann’s article the diagrams
above captions Fig. 1 and Fig. 6 were accidentally
transposed. Apologies for this error.

The author replies:
I do not, as Mr Woolf suggests, dismiss the
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use of yellow as a backing for he is un-
doubtedly right in his reference to the
advantages of this colour where the
backing is produced by projected light. I
think, however, that he has been fortunate
with his blondes.

I do not believe that better performance
of colour separation overlay depends on
improvements in the electronics but rather
from improved techniques in the way in
whichit is deployed as a process.

Mr Woolf says I dream of a wide future
but I am sure he will agree that it is a
splendid way to dream. )

Gwilym Dann.

Electrostatic forces on

pickups

I would like to communicate to those of
your readers interested in high-fidelity disc
reproduction a slightly alarming observa-
tion I have made in this field.

I recently installed some high-quality
disc reproduction equipment in my home
(Linn Sondek deck, SME arm, Shure V15
type III cartridge). The deck, like most
others on the market, is available with a
plinth and hinged plastic dust cover. This
dust cover, as with any plastic article, is
liable to, become electrostatically charged.
If the equipment is used with the dust
cover closed the arm will become charged
by electrostatic induction, hence there
will be a force attracting the arm towards
the cover. The fact that the arm is metal-
lic and earthed will clearly improve the
charging rather than hinder it. Since the
area of the arm on the stylus side of
the pivot is greater than on the counter-
balance side there will be a net upward
force exerted on the stylus end of the arm.
Clearly this force will upset the delicate
balancing which provides the tracking
force necessary for correct operation of
the cartridge.

I tested these ideas by placing the arm
in a playing position (stylus protector in
place), closing the dust cover and then
stroking it with my hand. The arm pivoted
upwards abruptly, hit the cover and
rebounded back on to the turntable; the
stylus protector proved to be a wise pre-
caution. Although I do not make a prac-
tice of stroking the dust cover whilst I play
records it is clear that there will always
be some residual charge on the cover,
especially in the dry atmosphere of the
modern centrally heated house.

Further tests were carried out using the
Shure test record TTR 110 to determine
whether playing with the dust cover
closed had any adverse effect on the
tracking. Such an effect was indeed
observed.

I do not know whether or not this effect
is well known amongst the hi-fi cognos-
centi, but it certainly is not well docu-
mented. The obvious solution of playing
records with the dust cover raised has
many obvious disadvantages. Forexample,
when using very low tracking forces made
possible by modern equipment, a strong
draught is enough to cause the pickup
arm to skate across a record; a more
amusing and rather more expensive

example of the dangers of raising the dust
cover was furnished by a friend of mine:
whilst he was playing a badly warped
record his cat became convinced that such
rapid bobbing up and down as that exhibi-
ted by the pickup arm could only be made
by something edible. The cat pounced,
with disastrous results.

In a more serious vein it would be in-
teresting to hear of any solutions that
other readers may think of to this problem.
M. P. Hide,

Godalming,
Surrey.

Electronic piano design

May I suggest an improvement to G.
Cowie’s electronic piano (March—May
issues)? My experience of his RC relaxa-
tion oscillators has been that they are
potentially extremely stable, but suffer
from variations in contact resistance of the
pre-set.

AN
Ra04

+5V

1 iy Ra02
.’_C201 5
R203
R201

The problem can be minimized by a
simple rearrangement of components as
shown in the diagram. Any change in con-
tact resistance is to be compared with
the input resistance of the 741, not R .
Since the input resistance of a 741 is
typically IMQ an increase in stability
greater than an order of magnitude can
be expected.

The formula for frequency of oscilla-
tion should be

7 Rit R, d not as published
= an u o
4CR.R, p

M. Walne,

Brighouse,

Yorks.

Plug-in p.c. boards

I must register my wholehearted agree-
ment with R. N. Goodman (Letters,
April issue) concerning the reliability of
edge connectors. I have myself had much
trouble with integral “plated” connectors,
and I am by no means alone at [.S.V.R. in
this respect. We also have found that
boards fitted with male connectors offer
much greater reliability, especially in
circuit development work, where they can
withstand repeated connection and dis-
connection without deterioration.

The type of connectors used are made
by Varelco and distributed by Vero
Electronics, and these cost an insignificant
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amount compared to the cost of the board
contents. More widespread use of male
board connectors is to be encouraged.

J. R. Watkinson,

Institute of Sound and Vibration Research,
Southampton,

Doppler in loudspeakers

James Moir is to be congratulated on his
article on Doppler distortion (April issue)
which clarified the somewhat muddled
picture left by the “Doppler” versus “no
Doppler” debate hitherto. There are, how-
ever, a few practical points missed by the
author that might help readers wanting to
measure this much debated distortion.

I feel T ought to point out that the
formula for the Doppler frequency shift,
as stated by Mr Moir, applies only to the
case when the observer is in motion, the
Doppler shift being the result of the
number of cycles received per second
altering. The correct formulafor the Doppler
frequency shift applicable to loudspeakers,
where the alteration of wavelength is the
cause of the frequency shift, is

1
1+ Vcosa)
c

It is customary when measuring loud-
speaker parameters to place the micro-
phone at a distance of one metre, on the
tweeter axis, since both-microphones and
loudspeakers tend to get directional at high
frequencies. The special nature of Doppler
distortion, however, necessitates a change in
procedure. As can be seen from the
formula, the frequency shift is dependent
on the angle the measuring microphone
makes with the axis of the loudspeaker
(see diagram).

!

The effect of off-axis placement is to
reduce the deviation of the h.f. carrier, and,
as Mr Moir points out, this has no effect
on the frequencies of the sidebands,
although it reduces their apparent level.
This indicates that the microphone should
be placed on the axis of the loudspeaker
unit radiating the modulating (1.f.) signal,
if an unambiguous reading is to be obtained.

Finally, on the subject of musical test
signals, it would be interesting to know
whether a particular composer affects the
distortion readings! One might find the
end of the third movement of Widor’s 9th
symphony for organ throwing a few
speakers off their balance!

Paal Rasmussen,
London, S.W.7.

The author replies:

I would thank Mr Rasmussen for his
remarks about Doppler distortion and
suggest that he and any others interested
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might like to look at a previous contribution
of mine' in which I dealt with the effect of
off-axis measurement on the extent of Dop-
pler distortion.

In the plane of the diaphragm. Doppler
distortion should vanish and in the open
air conditions under which we measure the
performance of loudspeakers we found
it to be at least 20 dB lower than on-axis.
Indeed. in the early stages of the investi-
gation, I used this effect as one of the checks
that we were measuring the components
due to Doppler and not those due to
amplitude dependent distortions that appear
as sidebands at the same frequencies as the
Doppler components.

It is worth noting that the on-axis
focusing that occurs with the Doppler com-
ponents is due to an entirely different
mechanism to that causing focusing of the
primary speaker output signal. The Doppler
components fall to zero in the plane of the
cone because in this plane there is no
variation in the distance between the micro-
phone and loudspeaker diaphragm during
a cycle of the lower frequency. Focusing of
the primary signal output occurs due to
the phase cancellation that arises from the
use of a radiator that is several wave-
lengths in diameter at the frequency of
measurement.

With speaker enclosures of normal
dimensions the effect of measuring on the
axis of the low frequency unit or on the axis
of the tweeter is not very significant because
the angular difference is small when the
measuring microphone is at 1 metre from
the face of the enclosure. When the low
frequency and high frequency units are
widely spaced it could be significant.

The frequency spectrum of the music
being produced has a very significant
effect on the extent of the Doppler distortion
that is introduced by a wide range loud-
speaker. Harwood of the BBC Research
Department published some data on this
in a paper in the Journal of the Audio
Engineering Society for November 1972,
a reference that I regret that I omitted from
the contribution to Wireless World. There
is further data on the same subject in a
paper of mine “The Measurement of
Loudspeaker Efficiency™ available as an
Audio Engineering Society Reprint A1.
James Moir.

1. Doppler Distortion in Loudspeakers by J.
Moir. Hi-Fi News, Jan. 1967.

Neutron radiography

I read with considerable interest your
“Research Notes” article in the April
issue. As you only mentioned the West
German usage of the process it may be
that you are not aware that here at
Harwell we are very much engaged in the
practical applications of neutron radio-
graphy.

The Harwell Neutron Radiography
Service has been in existence for a number
of years and is available on a “com-
mercial” basis to industry. Most of our
work at present is in the examination of
radioactive assemblies by the “indirect”
process you describe but we radiograph

a large variety of non-active objects, to
take advantage of the contrast differences
or special properties of neutron radio-
graphy.

You make the point about hydrogen
atoms interacting with neutrons and this
opens up many possibilities of imaging
hydrocarbons within dense or metal
objects. The classic *‘gimmick™ example
of this is a piece of string radiographed
inside a lead block, but non-destructive
tests of explosive devices, the position of
0" rings in an assembly, or the gas
bubbles in a carbon-fibre epoxy-resin
mixture within a metal case are all
practical examples of the same property.
Other materials which show up clearly on
a neutron radiograph are cadmium, boron
and lithium.

I think, however, that I would like to
correct an impression which may be left
by the final paragraph of your notes.
Exposure times are indeed quite short—
but only if reactor sources are used for the
generation of the neutron beam. At
Harwell a two-minute exposure is quite
typical. but for non-reactor neutron radio-
graphs the exposure times tend to be very
extended.

T. J. M. Robertson,

Atomic Energy Research Establishment,
Harwell.

Berks.

Sound radio compression

Although neither erudite nor technical, I
find myself in complete agreement with
your correspondent on the subject of com-
pression on m.f. broadcasting (Letters,
April).

Several years ago I wrote to the BBC
on this subject and received a reply which,
as far as I remember, gave congestion on
the m.f. band as the reason. suggesting
that I went over to v.h.f. reception, which,
of course, was the answer.

Like Mr Higham, I find this form of
distortion particularly offensive and dis-
tressing and would sooner put up with
some interference than be obliged to per-
manently endure listening to a signal
which has been deliberately tampered with
in this grotesque manner.

In my opinion the transmission
quality from the Brookmans Park station
was better on the day it opened than it is
now.

D. W. Hammond,
Woodford Green,
Essex.

Referring to Mr Higham’s letter in the
April issue, I have found when visiting
broadcast studios that compressors there
are usually adjusted to operate slightly all
the time. This is so that the operators “can
see the meter kicking”. Thus even the v.h.f.
service suffers a little, quite apart from the
compression introduced ‘in any recording
process.

I would be pleased to hear from any of
your readers who have made a satisfactory
expander to counteract this compression,
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perhaps similar to that in Wireless World
of December 1968 (p. 472). I hesitate to .
construct that model now as with i.cs and
l.e.ds there must be an easier way.

M. D. Bass,

South Croydon,

Surrey.

Soldering-iron leakage

Mr Sproxton’s letter in your March issue
prompts me to recall my own experience
when, for the first time, I entered upon the
field of calculator construction and assem-
bled an Advance calculator. as described
in Wireless World.

Heeding the dire warning in the instruc-
tions against using any but the more effec-
tively earthed soldering iron, I thought to
check mine. I found, to my horror. that a
simple ohmmeter test between the bit and
the earth pin on the mains connector
showed a wholly unacceptable value. I
forget what it was (all this was over a year
ago), but for the purpose of this letter, I
have again measured it and find that it is
between 3 and 10 ohms. The reason. as I
discovered when I made the first measure-
ment, is that the earth wire is connected
to the pin on the linkage mechanism
operated by the thermostat. Thus it is a
sliding or rolling contact, and it is not
surprising, therefore, that it is of a high
resistance and variable. Pretty well any
value between the limits noted may be
obtained by bodily flexing the iron.

I returned the iron to the manufacturers,
thinking I was doing them a favour by
pointing out that the iron seemed wholly
unsuitable for applications where the
slightest leakage could do harm and asking
for the iron to be effectively earthed. Far
from expressing any appreciation of my
action, or even regret at having produced
what I consider to be a defective iron (let
alone putting it right), they sought to
justify themselves by quoting approval by
(inter alia) many Government depart-
ments. They did, however, say that later
models had been modified—little consola-
tion to possessors of their earlier versions.
I bought another iron (an Antex Model
C), which showed a resistance of 0.14
ohms between the earth pin and the heated
rod on which the bit slips. With this I have
successfully constructed three calculators
and I now use the Antex for all transistor
work, reserving the more powerful, but
rather suspect, earlier one for kettles and
other less sensitive apparatus.

I hope this information will help Mr
Sproxton in his correspondence with
manufacturers of soldering irons and trust
that he has better luck than I have had. I
am sorry I am unable to answer the ques-
tion he asks, but I suspect the complete
answer is not quite as simple as a mere
figure for d.c. resistance between the bit
and the earth pin.

"C. E. H. Benson,

Weston-under-Redcastle,
Shrewsbury.
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Laser wirephoto system

A report on the design and development of a wirephoto transceiver to
be used by Associated Press news agency
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As part of the trend towards more efficient usage of telephone links, telephone companies
are encouraging a changeover from high quality analogue lines to digital links. Professor W.
Schreiber of Massachusetts Institute of Technology has developed a wirephoto transmitter-

receiver and digital picture processor which meets this requirement.

A method of transmitting colour pictures
over telephone lines has been recently
described in Wireless World.' However,
although the processing of colour pictures
was novel, the basic mechanism of the
transmitter,; receiver and the continuing use
of analogue signals over the telephone
link were fairly conventional. The limita-
tions of such techniques are becoming
more obvious with time since the necessary
high quality audio links (800Hz to 18kHz
for the colour transmitter) are expensive
to establish and maintain.

It would seem that the new digital links
" being offered by telephone companies are
a solution to some of these problems,
since no special alignment is necessary to
accommodate extreme bandwidth, making
it possible to provide temporary service
over the ordinary local telephone distri-
bution network, quickly and at low cost.
With the increasing availability of digital
wired links, the digital encoding of picture
information makes economir: sense. Quite
recently the American news agency
Associated Press commissioned a develop-
ment project for a new telephoto trans-
mitter/receiver and digital picture processor
which would meet the needsof the future.
This project was assigned to the Electronics
Research Laboratory of the Massachusetts
Institute of Technology and was directed
by Professor William F. Schreiber. The
results of his work was the laser scanning,
dry silver facsimile system and a separate
digital picture processor described below
and in two papers published by MIT. %3

Selection of scanning/writing system

In developing a new facsimile machine
advantage could be taken of the opportun-
ity to seek ways of improving the picture
quality over existing systems. Since the
transmitter more often than not scans a
continuous tone photograph, there is a
natural tendency to choose a photo-
sensitive writing process. An additional
advantage of such a choice is that the
scanning and writing systems may be made
to perform the dual function.

Of the types of photosensitive papers
available, dry silver paper seemed to be
most suited since it was capable of pro-
ducing pictures of the desired quality and
uses a very simple heat treatment for
picture development. The scanner/writer
selected was a low-power helium-neon
laser, for the basic reason that it was
reliable, cheap and, since it could be
directly modulated, eliminated the need
for a separate modulator. Feedback control
of the laser brightness also achieves acon-
sistent control of the paper exposure. From
this starting point, several subsequent
development decisions are possible con-
cerning the method of scanning. Those
selected were a flat-bed scanner offering a
simple, low-cost paper drive, a galvano-
meter-driven mirror for horizontal scan-
ning, continuous paper motion for vertical
scanning and oven processing of the
paper.

The final system designed for use by
newspaper agencies handles both the in-
put photographs and output paper as a
continuous web, 11in wide and of any
“length. The scanning density is 100lines per
inch, per minute and to meet existing
telephoto transmission standards thetrans-
mission signalis double-sideband amplitude

beam
expansion
lens

horizontal
deflection
mirror

focusing
lens

M4

Fig. 1. Mechanical layout of the optical scanner.

modulation. Processing to a digital form is
accomplished by a separate analogue-to-
digital converter contained within a signal
processing computer to be described later.
Better resolution and higher scanning
speeds are possible where other appli-
cations are considered.

Since the tone scale of the output pic-
ture was considered to be the most impor-
tant single aspect of picture quality, control
of the tone scale was provided by ensuring
stable processing of the exposed paper. In
addition a locally generated step wedge
is printed at the beginning of every picture
and a non-linear amplifier operates on the
receiver input signal to produce the
required photo transfer characteristic.

The optical system

The opticdl system is based on a ImW
modulatable He-Ne laser. The power out-
put is more than adequate to expose the
3M type 7771 dry silver paper, the only
disadvantage being that the spectrum of
light is such that a panchromatic paper is
required, resulting in the need to expose
and process in darkness. Colour picture
transmission would require an alternative
light source. The laser selected is cheap
and already in commercial production. A

scanned
— line
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Fig. 2. Block diagram of the wirephoto receiver.

useful feature of the final design takes into
account potentially unstable lasers. Thus
the modulation characteristic need have
neither a linear nor a stable modulation
characteristic since the optical feedback
system adequately accommodates such
problems. The minimum modulation ratio
of 30:1, more preferably 100:1, is met by’
the device selected since current in the
plasma can be reduced to a point where the
laser action ceases, but the plasma is still
stable. This helps to ensure that low light
levels do not result in the feedback loop
turning the system off accidentally. Fig.1
shows the disposition of the laser and the
other elements of the optical system. A
heavy, stable platform carries the laser on
top, and along one edge is the vertical
paper drive. The light beam produced by
the laser is deflected by two fixed mirrors
to a beam expansion lens. From here the
beam is reflected via a periscope below the
platform and into a focusing lens. Behind
the lens is a movable mirror attached to
the armature of a galvanometer. This
mirror re-directs the beam back through
the focusing lens onto a long. dia-
gonally disposed folding mirror, which
reflects the beam onto the paper surface.
Rotation of the galvanometer mirror pro-
duces horizontal scanning of the light
beam. The lower periscope mirror is set
to one side of the focusing lens, allowing
the full useful angular coverage of the lens
to be used and permitting a short optical
path length. By design of the lens to pro-
duce a flat field at infinity focus, the beam
is automatically brought to focus along a
straight line, one focal length distant from
the lens. Tangent correction is built into
the galvanometer such that it moves the
focused spot at a constant velocity when
driven by a linear ramp.

The dry silver paper selected has several
advantages, the first of which is the simple
development process. This consists of the
application of heat for a specified period of

time and at a specified temperature. Such
a process eliminates the replenishment of
developers and cleaning operations. The
paper is sufficiently sensitive to be
adequately exposed by a low power laser.
Finally, using such a system, the galvano-
meter mirror and paper feed are the only
moving parts, thus significantly contribut-
ing to the mechanical reliability.

The successful development of the
paper is dependent upon the relationship
between the temperature applied and the
length of time of processing. A trade-off,
one against the other, can be effected with-
out a distortion of the density-log-exposure
(D log E) curve. Several methods of
heating were tried including hot air, hot
liquid, hydrocarbons and heated rollers.
The most satisfactory appears to be a hot
air oven with a heated section one inch
long. The paper is made to traverse the
oven at one inch per minute, matching
the paper drive speed of the receiver.

Prototype receiver circuitry

Signals from line, conforming to normal
standards, enter the analogue processor
(Fig.2). This is very similar in design to a
conventional receiver and serves the
purpose of demodulating the incoming
signal and feeding the baseband video to a
filter and a synchronizing pulse to the
receiver clock. This pulse appears at the
beginning of the first line of each image.
Following the filter, the signal is routed
into a non-linear amplifier and equalizer,
the purpose of which is to compensate for
the paper transfer characteristic. The
synchronizing pulse starts the clock, which
then provides timing signals for the sweep
generator and the step wedge generator.
The switch S operates to connect the wedge
generator first to the modulator and then
to the equalizer output for the incoming
signal. The comparator amplifier which
drives the modulator forms part of a feed-
back loop which includes the optical

system. A photodetector diode receives a
small fraction of the light from the scan-
ning beam, via a beam splitting mirror.
The signal thus produced is compared with
the incoming signal and the amplifier
produces an output corresponding to the
input video minus the feedback signal.
The sweep generator which produces the
deflection drives a power amplifier, which
in turn supplies the galvanometer.

Digital picture processing

As the system stands, it merely represents
a direct replacement for conventional wire-
photo transceivers utilizing d.s.b. modu-
lation. Since one of the main objects is to
eliminate the use of high grade analogue
telephone circuits, an investigation is being
undertaken at MIT to provide analogue-
to-digital conversion, additional processing
of the picture prior to transmission and.on
reception, d-to-a conversion. The objective
the designers are working towards is a
system whereby, after digitizing, the
picture is stored in a computer memory
for subsequent display on a television
screen. An editor can select and then edit
by cropping. enlargement or reduction,
vary the contrast, combine pictures and
add or superimpose captions. The stored
result can then be transmitted without
additional photographic work being
undertaken.

A laboratory model of this system has
been developed using a PDP-9 computer
which will accept pictures from the
Associated Press network, or a local
analogue transmitter, a 12,000 picture
element/second c.r.t. scanner, magnetic
tape or Dectape, and store the result on
disc. Pictures stored on the disc can be
re-transmitted or displayed on a tele-
vision screen using a full frame semi-
conductor store. Editing facilities have
been developed and the addition of
captions realized by storing them as
ASCII (American Standard Code for
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Information  Interchange) characters,
processing them to video at the time of
transmission.

These operations are controlled by a
supervisory programme providing an
interactive display. Commands are dis-
played as video information prior to being
initiated, giving unskilled operators the
opportunity to check.

The second stage of development uses
a PDP-11 computer with input and out-
put facilities for US or European signal
standards. In addition, digital signals up
to 56kB/s can be accepted and produced.
A second installation will be provided at
the New York AP offices and test trans-

over the Bell
system between

missions  undertaken
System digital data
Boston and New York.
The television display full-frame semi-
conductor memory supports the picture on
a 256 X 256 matrix, assigning four bits
to each picture element. Picture en-
hancement can be achieved by three types
of real-time processing. The first is the
addition of pseudo-random noise, the
second, linear interpolation to a 512 X
512 matrix and the third a non-linear
transformation of the signal antilog
combined with a correction for the
brightness characteristic of the TV tube.
Cropping is achieved by the superim-
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position of a rectangle of arbitrary size
and shape on the display. When selection
of the picture area is complete the com-
puter can be commanded to scale the
picture to appropriate dimensions for
transmission.
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Digital television

recording

Engineers at the BBC Research Depart-
ment have built an experimental machine
for recording colour television signals in
digital form. It uses a standard instrumen-
tation tape transport and the information
describing the 8-bit digital signal is
divided amongst 42 parallel tracks along
the 1-inch tape.

Most of the signal processing is carried
out on 42 identical printed circuit boards.
The machine may be locked to an external
clock, timing and skew correction being
carried out automatically. A system which
detects and conceals most of the disturb-
ances resulting from tape dropouts has

been designed with the particular charac-
teristics of digital magnetic recording in
view.

The recorder is intended for use as a
research tool in the development of
improved methods of error detection and
correction, and to ascertain whether a
number of possible techniques for reduc-
ing television bit rate may be safely applied
several times in succession during the his-
tory of a signal. Earlier work by the BBC
team in this field included a digital stereo
sound recorder (see Wireless World,
September 1972, pp 432-435).

High
Fidelity
Designs

Qne of the most popular subjects
with both professional engineers
and amateur electronics enthusiasts
is the high-quality reproduction of
sound. One of the ways in which we
are constantly made aware of this is
in a stream of requests for photo-
copies of articles which have
become standards in the field.
Issues of the journal become
unobtainable within weeks and,
while photo-copies are useful, they -
are not very presentable, particularly
in the way photographic illustrations
are reproduced.

In an effort to ensure that these

articles are available more easily,
we have collected a number of
them together in a new book,
entitled High Fidelity Designs. The
designs we have reprinted cover the
whole range of equipment needed
for a comprehensive system,
including tape, disc-playing
equipment, radio, amplifiers,
speakers and headphones. The
articles treat both the design of the
units and practical aspects of
construction and form, in effect, a
course on the design of high-
fidelity systems.

The book will be available early
in July at a cost of £1 from book-
sellers.

p A
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~ 1 4 & ¢ RESEARCH DEPARTMENT

Experimental BBC digital television
recorder showing the display of a test
card.

- -




186

—— ——— - —

Wireless World, June 1974

Horn loudspeaker design—3

Conclusion of design theories with the details of two horns for

construction

by J.'Dinsdale, M.A., M.Sc. Cranfield Unit for Precision Engineering

The two designs which follow are specific examples derived from the design data and tables
provided in parts one and two of this series. Guidelines for construction are given, although itis
intended that the constructor devise his own variations, using the design data, to suit his particular

requirements.

Much has been written about the best
methods of constructing loudspeaker en-
closures, especially regarding rigidity and
the prevention of resonances and leaks, and
as far as the horn is concerned, these points
are equally important. The horn enclosure
has to stand up to considerable acoustic
stress, and any shortcomings in its manu-
facture are liable to cause more serious
aural distress than would be the case with
some other enclosures.

Ideally, the horn should be castin circular
section, but this form of construction is only
practical with small middle and high fre-
quency horns. The technique best adopted
by the home constructor is to cast in plaster-
of-Paris using a plywood mould and rein-
forcements as necessary. The calculated
profile should be set out using plywood
templates held in place by stringers, which
will be buried within the casting itself as
“reinforcement”. It is also a good plan to
provide a lin panel at the throat end for
mounting the loudspeaker, and a further
panel surrounding the mouth which wil
help in securing the complete horn assembly
and fixing any decorative cloth finish.

Bass horns are almost invariably con-
structed of flat panels cut so asto approxi-
mate to the correct flare profile. Plywood,
chipboard or blockboard are satisfactory,
either 4 or 4in thick. Composite sand-filled
panels consisting of two thin walls of tin
plywood spaced 4 or lin apart and filled
with dry sand provide extremely rigid
resonance-free enclosures. Great care
should be taken to prevent any particles of
sand, sawdust, etc. fromentering the speech-
coil gap of the loudspeaker; a recent demon-
stration mounted by the author at St. Albans
was spoiled by distortion caused by aminute
particle of wood in one of the treble loud-
speakers. Care must also be taken to ensure
that the sand is dry, otherwise the wood
panels will rot. It is advisable to bake the
sand on shallow trays in an oven toensure
that all moisture is removed. After filling, a
few minutes of organ music will help the
sand to settle down ready for “topping-
up”.

The wooden panels should be fixed to-
gether using wood-screws and with a liberal
application of a liquid glue along all mating
faces. This not only adds strength, but also
makes all the joints air-tight. Further
strength should be provided by triangular
corner fillets and ‘“glue-blocks” placed at
intervals along the longer joints. In addi-
tion, smaller reflecting plates should be

placed at the outside of all sharp corners to
“ease” the wavefronts around bends, and
to help preserve the steady exponential in-
crease in horn area, as indicated in Fig. 10.
Manufacturing tolerances should not ex-
ceed +&in at the throat but errors of tin
at the mouth of the bass horn are unlikely
to have any noticeable effect on the per-
formance. It is worth bearing in mind that
the velocity of sound, on which all design
calculations are ultimately based, itself
varies by as much as 5% at climatic
extremes.

A vital detail is to ensure that the loud-
speakers can be fitted and removed easily,
maintaining an overall air-tight construc-
tion by means of thin rubber gaskets if
necessary. It should of course be remem-
bered that the highest pressures occur at the
throat, and the greatest effort to ensure
rigidity and absence of leaks should be made
in this area. As the cross-sectional area of
the horn increases, it is a good plan to fit
longitudinal stiffening panels, made of tin
plywood, across the centre of the horn,
thereby converting the horn into two sym-
metrical adjacent ducts. This reduces air
turbulence effects at bends and makes the
bends themselves less critical in addition to
providing extra cross-bracing between
panels that might otherwise resonate. It is
worth fitting longitudinal stiffeners for the
final 25% of each bass horn.

- Unlike the majority of loudspeaker en-
closures, there is no need to provide any
sound absorbent material within the en-
closure itself (except within the compression
chamber, if fitted, which may be lined with
acoustic wadding, long-hair wool, etc., to
absorb high frequency sound). The interior
of the horn should have all sharp edges
removed with sandpaper and all internal
corners filled with putty or a similar setting
plastic compound and smoothed down by
means of a finger. This practice, whichisnot
mandatory, also has the effect of sealing
any remaining air leaks. The whole interior
surface should be treated with a thick coat
of gloss paint.

Design of a ‘‘mini-horn”

The intention of the mini-horn is to pro-
vide as many as possible of the benefits
of horn-loading within an enclosure which
is sufficiently small for use in a small living
room, where the overall size is of course
especially important when a quadraphonic
or even a stereophonic installation is under
consideration. The room for which this

particular mini-horn was originally designed
imposed limitations of 20in asthe maximum
intrusion into the room, and an overall
height of 4ft; fortunately, corner position-
ing was acceptable.

It was clear that only one loudspeaker
could be used, and after some thought,
the Eagle FR65 was chosen. This is a co-
axial twin-cone loudspeaker in which the
inner (tweeter) cone is itself shaped as a
small horn. This subsidiary cone will handle
the extreme top of the frequency range and
beam it out axially through the treble horn.
The loudspeaker has a nominal diameter
of 6-5in, a frequency range of 35 to
18,000Hz and power handling capacity
of 10 watts. It is clear that, since top
frequencies will be dealt with by the tweeter
cone, the bass horn need only cover 3
octaves, i.e. from 70Hz to 560Hz, and the
middle-frequency horn can take over at
(say) SO0Hz. This middle-frequency horn
will be most efficient for 4 octaves, i.e.-up to
about 8kHz, at which point the tweeter
cone will already be taking over. The
complete frequency spectrum will therefore
be:

Bass horn 70Hzto 550Hz
Middle horn 500Hz to 8000Hz
Top horn

(tweeter cone) 8kHz upwards

The other design consideration at this
stage is the power handling capacity. A
bass power of 0-3 watts at a distortion level
of up to 1% was decided.

Bass horn
In order to derive the greatest benefit from
corner-positioning, the mouth of the bass
horn should be at floor level and should
stretch horizontally from wall to wall. A
mouth consisting of a quadrant of a circle
of 19in radius was considered, giving a
horizontal arc of 2.48ft. Examination of
Table 3 (Part 2) shows a minimum mouth
area of 2-56 'sq.ft for a horn capable of
reproducing down to 70Hz, and dimen-
sions of 2-48ft X 1.03ft (29-7in X 12-5in)
were therefore chosen for the bass horn.
Table 7 suggests a throat area of 0-048
sq.ft (i.e. 45 sq.cm) and Fig. 9 indicates
that for 1% distortion at 7 times the cut-
off frequency (i.e. 490Hz) the power at the
throat will be 0-007 watts/sq. cm, giving
0-3 watts total, which is the specified value.
Table 9 shows that the bass horn
will have a length of 6-18ft (exponential
contour) or 5-24ft (tractrix contour). It was
decided to adopt the tractrix so as to give
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a shorter overall length, and the complete
contour has been constructed in Fig. 12.

Treble horn

The treble horn will load the front of the
" loudspeaker, commencing at the nominal
diaphragm area of 23 sq.in, which is thus
the throat area for this horn. The lowest
frequency to be handled is 500Hz, and
from Table 4 the mouth areais 130-7 sq. in,
which may conveniently be realized as
10-1in X 12-9in. Table 10 now gives the
horn length as 4-42in.

It is also possible to adopt a circular
format for this horn, in which case the
mouth diameter will be 12-9in or altern-
atively some degree of horizontal
directivity may be introduced by adopting
an aspect ratio of 2-5:1 (larger dimension
horizontal). In this event the mouth dimen-
sions become 18-08in X 7-23in, and the
flare contours should be arranged to give
the appropriate expansion (see Fig. 13).

Integration and complete design
Radiation at the throats of the mid-
frequency and bass horns will be in anti-
phase, since these horns load the front and
back respectively of the single loudspeaker.
Since the mouths of both horns will be in the
same vertical plane, the combined length
should be an odd number of half-wave-
lengths at the crossover frequency to ensure
that radiation from both mouths is in phase
at this frequency. The total length is
5-24ft plus 0-37ft, i.e. 5-61ft. At 500Hz
this length corresponds closely to five half-
wavelengths as shown by Table 11. This
design thus includes a satisfactory combin-
ation of horns.

The cavity which couples the rear of the
loudspeaker diaphragm with the throat
of the bass horn should now be designed
to cut off radiation from the bass horn at
550Hz.

V=cS,/2rnf
where V=cavity volume, S, =throat area,
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Fig. 13. Flare contour for the treble section
of the mini-horn.

JS=cut-off frequency, whence V=
27-23 cu.in. The volume taken up by the
magnet, etc, of the loudspeaker is approxi-
mately 21 cu.in (obtained by direct
measurement) and thus the overall cavity
volume will be some 48 cu.in. The para-
meters of the mini-horn have been
summarized in Table 12.

Finally, the bass horn should be folded
into a suitable shape, and the two horns
integrated together. In view of the limited
space available and the desire for simplicity,
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Table 12
Summary of mini-horn parameters

Bass horn

Frequency range 70Hz to 550Hz
Driver unit Eagle FR65
Position Corner

Mouth area 2.57 sq.ft
Throat area 0-048 sq.ft
Contour Tractrix

Length 5-24ft

48 cu.in {including 21 cu.in
loudspeaker volume)

Cavity volume

Treble horn

Frequency rarnge 500Hz upwards
Driver unit Eagle FR65
Mouth area 130-7 sq.in
Throat area 23 sq.in
Contour Exponential
Length 4.42in

a design with only one major fold may be
adopted, shown in Fig. 14(b) (overpage).
The mouth of the bass horn is at the
bottom of the enclosure between the two
walls, making contact with the floor. The
mouth of the mid-horn is placed imme-
diately above this, in the same plane,
leading back to the loudspeaker itself.
The loudspeaker is mounted on a small
baffle board which supports the middle-
frequency horn at the front and the cavity
coupling to the throat of the bass horn
at the rear. The bass horn bends vertically
upwards almost immediately after the
throat to a point some 4ft high at which it
doubles back on itself down the corner of
the room to form the mouth. The cross
sectional area may conveniently be made
trapezoidal, but the design shown will not
preserve “plane-ness” of wavefronts around
the bends. Fig. 14(b) (overpage) illustrates
the general arrangement only, as readers
may well wish to make modifications for
personal reasons. The material used
should be Zin chipboard, etc, except the
side and front panels of Lin plywood.
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Design of a no-compromise horn
Following the many qualifications already
stated in this article, it must be clear that
“no-compromise” is in itself a misnomer
—horn design consists largely of making
the most effective compromises between
conflicting requirements. However, this
design is aimed at the situation where the
best possible practice can be followed with-
out being unduly hampered by limitations
of either size or position. Nevertheless, it
would be somewhat pointless to design
an enclosure which cannot be built without
professional tools, facilities and materials,
so the design has been conducted with a
large living room (or small hall) in mind,
and directed towards the competent do-
it-yourself enthusiast.

In order to cover a wide frequency range,
a three-horn design has been adopted, using
three separate loudspeaker units.

Bass Horn 40Hz to 440Hz

Mid-frequency Horn 400Hz to 3-8Hz

Treble Horn 3-5Hz to 20Hz
A total acoustic power handling capacity
of 1W at a distortion level up to 2% has
been chosen as being more than adequate
for the situation envisaged. A  wall-
mounting design is adopted, using a tractrix
bass horn, to simplify the eventual position-
ing of the system. (Of course, there is no
reason why a design intended for wall-
mounting should not be placed in a corner
but it is not recommended that corner
designs be placed against a wall.)

The choice of loudspeaker drive units
is not straightforward; there are many com-
mercial units worth using in horns, although
individual designers inevitably have their
own favourites. For this design it was
decided to use:

Horn  Unit Power({W)FrequencyDiaphragm
Range  Area
(Hz) (Nominal
sq.in
Bass  KEFB139 30 20-1k 42
Middle KEFB110 15 30-5k 13
Treble KEFT27 6 3k-30k 1-5
Bass horn

The mouth area for a minimum frequency
of 40Hz is given in Table 2 as 15-73 sq.ft,
realized as 47in by 48in. The diaphragm
area of the B139 loudspeaker is approx-
imately 42 sq.in (the diaphragm is oval
in shape) which corresponds closely with
the 8in speaker of Table 7. This table
gives a recommended throat area for the
bass horn of 0-073 sq.ft (68 sq.cm). The
highest frequency to be handled by this
horn will be 440Hz, i.e. 11 times the cut-
off frequency. Fig. 9 shows that for 2%
distortion at 11 times the cut-off frequency,
the throat will handle 0-01 watts/sq.cm,
which for a mouth area of 68 sq.cm
gives 0-68 watts total power. The length
of the bass horn, from Table 8, is 13-1ft
using the tractrix contour, and this curve
may be constructed to a suitable scale
in the same way as that produced for the
mini-horn. The form of the tractrix should
commence with a throat radius equivalent
to four times the chosen throat area (eight
times in the case of the corner horn) and
terminate at a mouth radius giving a peri-

meter equal to the cut-off wavelength. The
area at a series of points along the horn
(e.g. every 6in) may be obtained by
reading the radius from the graph and
taking one quarter of the corresponding
area.

Middle horn

Attention should now be directed to the
mid-frequency horn. The cut-off frequency
of 400Hz, together with the area of the
chosen loudspeaker (13 sq.in) result in a
mouth area of 203-6 sq.in, a throat area of
13-75 sq.in and a length of 8-78in (exponen-
tial contour). Again the contour should be
constructed to a suitable scale (which may
be 1:1 for the mid-frequency and treble
horns). Since the throat areas of the
middle and treble horns are made equal
to their respective loudspeaker diaphragm
areas, there is no problem regarding air
overload distortion—one could do little
if there were.

Treble horn

In view of the throat area of 1-5 sq.in for
this horn, it is suggested that a mouth area
of (say) 30 sq.in is adopted, giving an
exponential length of 1-1in.

However, at these frequencies it is quite
acceptable to mount the loudspeaker
directly onto a flat baffle board without
any horn.

Integration and complete design

The three loudspeaker drive units should
drive their respective horns in phase.
Initially it will be assumed that, whereas
the middle and treble horns must load the
front of the loudspeakers (to avoid dif-
fraction effects caused by the frame and
magnet assembly at the rear), the bass horn
will in fact load the rear of the loudspeaker.
This implies that the bass loudspeaker must
be connected in anti-phase to the middle
and treble loudspeakers. If examination
of the behaviour of the bass and middle
horns at their mutual crossover point
reveals that the radiation is in anti-phase,

Table 13
Summary of no-compromise horn
parameters

Bass horn

Frequency range 40Hz to 440Hz

Driver unit KEF B139

Position Wall

Mouth area 15-73 sq.ft

Throat area 0-073 sq.ft

Contour Tractrix

Length 13-1ft

Cavity volume 51 cu.in (directly at front of
loudspeaker)

Middle horn

Frequency range 400Hz to 3-8kHz

Driver unit KEF B110

Mouth area 203-6 sq.in

Throat area 13:75 sq.in

Contour Exponential

Length 8-78in

Treble horn
Frequency range 3-5kHz upwards

Driver unit KEF T27
Mouth area 30 sq.in
Throat area 1.5 sq. in
Contour Exponential
Length 1-1in
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the bass horn can be arranged to load the
front of its loudspeaker, which will then
have to be connected in phase with the other
two. In fact the total length of the bass and
middle horns is 13-8ft and Table 11 shows
that this is nearly equivalent to an even
number of half-wavelengths at 400Hz, the
crossover frequency. The bass loudspeaker
may therefore be reversed so that the horn
loads the front of the diaphragm; this will
also make the design of the acoustic cavity
much simpler.

The cavity between the bass loudspeaker
and its horn should be designed to give a
cut-off frequency of 440Hz. Applying the
aforementioned formula gives a volume of
51 cu.in. There is no real need to employ
a similar cavity at the crossover between
the middle and treble horns; the fact that
these horns are not folded, together with
their large throats, reduces distortion at
high frequencies to negligible proportions.

Finally, the three horns must be com-
bined into a composite enclosure. As with
the mini-horn there are many ways of
achieving this, and it would be invidious
to specify a particular design to the exclu-
sion of all others. However, certain basic
rules apply, and the following suggestions
may be of value.

The rectangular mouth of the bass horn
should be placed at floor level, with the
mouths of the middle and treble horns
placed above it, in the same plane. If the
back-to-front depth of the complete struc-
ture is at a premium, the middle and treble
horns may be mounted on top of the com-
plete folded bass horn, giving a very high
cabinet. If, however, height is at a premium,
then the bass horn may be folded behind
the middle and top horns, thus minimizing
the overall height but increasing the width.
This latter approach is shown in Fig. 14(a),
and the complete design of the no-compro-
mise horn is summarized in Table 13.
Material used for construction is lin block-
board, plywood, etc, and all joints should
be screwed and glued to make them air-
tight.

When converting from a basic parameter
design, as described in this section, to
complete working drawings, the temptation
is often to press on rapidly and adopt
certain compromises. Unfortunately, the
final construction is a “once only” event,
and horn structures cannot easily be modi-
fied if major audio deficiencies (e.g. reson-
ances or “holes” in the frequency spectrum)
become apparent during listening tests. It

Table 14~
Cross section details for the mini bass
horn

Sec. Length Area Realized
{in) {sq.in) (in)

A o] 7-0 1

B 10 119 1.7

c 15 165 2.2

D 25 28 4

E 35 49 7

F 40 67

G 45 92 complex

H 50 127 section

J 60 261 26 x 10 high

K 63 370 29.7 x 12.5 high
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Table 15
Cross section details for the no-
compromise bass horn

Sec. Length Area Realized

(in) {sq.in)  (in)
A 0 10-6 1-06
8 15 17.0 1-7
€ 30 27-8 2-78
D 40 38.0 3-8
E 50 54-0 5.4
F 60 75-0 7-5
G 75 122 12-2
H 94 230 23
J 104 316 13:5 x 23 high
K 113 426 13:5 x 31-5 high
L 120 540 17 x 31-5 high
M 125 630 17 x 37 high
N 132 790 21 x 37 high
P 139 1125 28 x 40 high
R 153 2265 47 x 48 high

is therefore strongly recommended that the
final design takes place over an extended
period. with several alternative approaches
being worked on simultaneously until one
of them emerges as the right solution for
the parameters and overall concept in mind.

The three loudspeaker units must be con-
nected via suitable filters so that each
handles frequencies only within its
appropriate pass-band. The simplest way
of achieving this is by means of passive
crossover networks at the output of the
power amplifier. However. this method
reduces the beneficial effects of electro-
magnetic damping of the loudspeaker
movement afforded by the low output
impedance of the amplifier. and a better
method is to use three separate power
amplifiers whose inputs are fed via active
high and low pass filters. as outlined in
Part 2.

It is well-worth experimenting over an
extended listening period until the optimum
bandwidth and sensitivity of each horn has
been realized. paying particular attention
to the crossover points.

Conclusions

This article has taken the form of a critical
review of work which took place largely
between 20 and 50 years ago. The author
of such reviews benefits from hindsight,
but inevitably loses much of the excitement
and impact of the original work. I have
been in contact with many individuals who
were personally involved with the develop-
ment of horns, in both amateur and pro-
fessional capacities; I thank them all for
their advice and comments, and hope that
I have done justice to their suggestions.

In spite of the obvious disadvantages of
large size and high cost, and the difficuities
of realizing an adequate design, the expon-
ential horn loudspeaker still has many
enthusiastic users, the present author
among them. The clear advantages con-
ferred by the horn in terms of presence,
clear bass, low distortion and sheer realism,
combine to make horn enthusiasts redouble
their efforts to design a better horn rather
than to adopt an alternative type of enclosure.

It will be clear to readers of this article
that, with the possible exception of straight
horns of circular section constructed in a
very stiff material, the simple horns de-
scribed here can only approximate to the
ideal performance offered by this genre of

reproducer. Although the pioneer develop-
ment work was conducted between 50 and
70 years ago, engineers are continuously
designing new horns and investigating
different aspects of their performance, often
with the aid of computers to construct a
mathematical model for the analysis of
conditions in a practical horn (38. 39). It
must be emphasized again that first-class
results may be obtained by following the
basic design data and constructional advice
given in this article. Loudspeakers in
general, and horns in particular. are contro-
versial subjects. and I have no doubt that
many will wish to challenge some of the
statements I have made. I hope that this
article, together with any discussion. will
stimulate many audio enthusiasts to design
and make their own horns, and to write
about the results so that all may benefit
from their findings.

Finally. T acknowledge with thanks the
helpful advice given by Mr Gilbert Telfer.
whose experience of the design and manu-
facture of horns has been a constant
encouragement.
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Electronic piano

design

To help potential constructors of the
electronic piano design (March. April and
May issues) gauge its tonal qualities, the
designer. Geoff Cowie, will provide re-
cordings of its sounds on cassette, for £1.
Send remittance c/o the Wireless World
editorial office. .

Alan Douglas, a supplier of keyboards
for the design, tells us he can provide key-
switches that incorporate the necessary
modification described in the April issue.
The gold-clad phosphor-bronze contacts
(not gold-plated as suggested in the
articles) are precisely aligned at the
assembly stage to be normally closed in-
stead of normally open. This unusual
arrangement is to achieve touch-sensitive
key action with the minimum of circuit
complexity. The keyswitches, together with
a robust, lightweight (magnesium alloy)
C-C keyboard, are available for less than
£32, including VAT, from Alan Douglas,
4 Lees Barn Road, Radcliffe-on-Trent,
Notts.

We regret that various errors occurred
in the headphone amplifier circuit board
(Fig. 17). A revised wiring diagram ac-
companies this note.

For the oscillator circuit of Fig. 6, the
modified form of Mr Walne’s (see Letters,
this issue) is recommended. Note that
adequate tuning range may not be obtained
if the pre-set resistor ends are connected
together as suggested in Fig. 14.

input

R

4

o]

=
c

The value of R, (Fig. 3) was omitted
from the parts list—it should be 1kQ.
Optional capacitor C,, added across
R, as shown in Fig. 16, was 0.01pF in
the original design; its inclusion and
value is a matter of personal taste.
Capacitor C,y, (Fig. 7) should be 50uF, as
listed, and not SuF.

An alternative to the OC203 transistor
specified for Tr,y; is 2N3705. Diode type
IN914 or similar can be substituted for
the OA200 diodes.

In the oscillator parts list there should,
of course, be twelve 10- and 15-kQ re-
sistors (and not two) and in the key circuit
list R, was incorrectly given; it should be
1.8kQ.

— B
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Whatever your application, whatever your budget,
there is a technically advanced Hewlett-Packard
instrument to meet your specification.

Hewlett-Packard offers
total capability
e in RF sighal generators

0.01-1300 MHz
: Model 8660B 0.01- 1300 MHz

Model 8640A
450 kHz-550 MHz
(to 1100 MHz)

Model 8640B
450 kHz-550 MHz

] e T RS ! ; (to 1100 MHz)
Model 8654A m—
10-520 MHz

The Hewlett-Packard range of RF Signal Generators provides
you with a state-of-the-art instrument for almost every application
and every budget.

It begins with the compact Model 8634 A, ideal for use in fiéld
service conditions or as an economical insirument in lab and
production applications.

Then comes the high performance Model 8640 in two
versions, the “A” with dial readout and the “B” with 6-digit counter
readout and phase-lock, both suitable for the stringent full-
performance testing of virtually any type of HF, VHF and UHF
receiver.

And finally, the plug-in Model 8660 system, combining the
precision, stability and programmability of a synthesizer with the
modulation and output control features of a signal generator. Also
available in two versions, the “A” for systems applications and the
“B” with its calculator derived keyboard for bench use, the 8660
is ideally suited for testing modern communications systems and
for use in automatic test applications.

Outstanding spectral purity and noise performance are just
two of the features of the Hewlett-Packard family of signal
generators. There is a lot more that would interest you.

You ought to get the details.
Just write to Hewlett-Packard Ltd, 224 Bath Road, Slough,
Berks. SL14DS.

HEWLETT W PACKARD

Sales, service and support in 172 centres in 65 countries.
WW—129 FOR FURTHER DETAILS
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The Sinclair Scientific.
Logs,trig and

arithmetic.

All at the touch of

a button.

Forget four-figure tables.
Forget slide rules. At last there's
a pocket calculator which gives
you log and trig functions
instantly —and carries on to
complete the calculations
which use them — at a price that
makes sense.

Because the new Sinclair
Scientific costs amere £49
(plus VAT)

Here’'s what you can do

With the functions available on the
Scientific keyboard, you can handle
directly

log,,, antilog,,,

sin and arcsin,

cos and arccos,

tan and arctan,

automatic squaring,

automatic doubling,

xY (including square and
otherroots),

plus, of course, addition,
subtraction, multiplication, division,
and any calculations based on them.

In fact, virtuaily all complex
scientific or mathematical
calculations can be

handled with ease.

Here's what you get

A full 12-function machine
The keyboardisas simpte as a
normal arithmetic calculator’s.
("Upper and lower case’ operation
means the basic arithmetic keys
each have two extra functions.)

7-digit scientific notation
Display shows 5-digit mantissa,
2-digit exponent, both signable.

200-decade range
102210 10+9%°

Reverse Polish logic
Post-fixed operators allow chain
calcutations of unlimited length

25-hour battery life

The Scientific gives about 25 hours
continuous use from 4 AAA
manganese alkaline batteries (e.g.
MN2400). Complete independence
from external power.

Genuinely pocketable format
llustration shows calculator life
size (43" x2" x13"). Weight 4 oz.
Attractively styled in grey, blue and
white.

Comprehensive guarantee
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And all foraround £49.- s

Here’'s howto find outmore  Orsimply ask for the literature. The examples. Ask for a copy at your
. . e . Scientific is fully described in a nearest stockist, use the reader reply
;-T(?nsg'ﬂﬁlsgfss(:if(?lgifrl(f:iIrzttsh(latlsalthti(l:?s comprehensive, full-colour service, or clip the coupon below.
y g brochure, with plenty of real-life Reading the brochure is the next

builtinto a unique, single integrated
circuit, which we designed, and P = ! — —-
which is exclusive to us. No other
machine offers it.

You'll find the Scientific at all the I
dealers listed. See it, handle it, skim B.6Ebcd3 -0+ EE
the instructions — find out for
yourself how powerful it is, and how
convenientto use.

best thing to holding a Scientific in
] your hand.

4 Sinclair Radionics Ltd,
London Road, St lves,

Huntingdonshire, PE174HJ.
Reg. no: 699483 England. VAT reg. no: 213 8170 88.

If you've any difficulty, send us a
cheque direct. We'll be

happy to send you a Scientific in
return — calculator, carrying
case, instructions, batteries,
everything. All on a full
10-day money-back
undertaking, of course.

- lrad  57.2958"

 SiNcClair  hoo 2309 - 'I—
ol e 271828 n

= Scientific 312159 EI : EI

F—————————n

To: Sinclair Radionics Ltd, I
London Road, St lves, Hunts.,
PE17 4HJ. I

Please send mefull illustrated details

of the Sinclair Scientific calculator.
¥ antilcg
4 tan

Name

I
]
Address . '
ﬂ ]
I

arcsin i
€0S i X ww/6/74

Please print

Sinclair Scientific available from:

Ryman, Dixons, Underwoods, Henry's

Radio, Lasky's, Wallace Heaton, larger
branches of Boots and Currys; Harrods

and Selfridges ; department stores;

leading office equipment, electrical and
photographic suppliers ; and other good

stores everywhere. Educational distributors:
British Thornton, Philip Harris.

WW-—130 FOR FURTHER DETAILS
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IT PAYS TO KEEP IN TOUCH
WITH BURNDEPT

Whatever kind of communication
you need, Burndept are ideally
suited to supply it-anything
from a complete command and
control system to a single
radio-telephone.

%

1 ¥

Al . In fact your problems are our
||[swr~NoERT business.
|l | L The Burndept Total Communica-

50 years in radio to offer you the
most advanced British equipment,
expert planning help and follow up
service with national UK coverage.

Want to know more?
So get in touch with Burndept now.
Just getyour secretaryto
cut out the Burndept 48
symbol from this 4
Eage, clip it to your

usiness letterhead

and post it to us.

We will get in
touch with you.Fast.

‘i tion Service has been built up over

s BURNDEPT ELECTRONICS (E.R.)LTD

St.Fidelis Road, Erith,Kent DA81AU. Telephone: Erith 39121 Telex: 896299

<) Not the biggest-just the best

WW—083 FOR FURTHER DETAILS




Wireless World., June 1974

Radio interference
—a review

International standardization of measurement and limits: methods
of investigation and suppression

by A. S. Mclachlan, J. H. Ainley and R. J. Harry
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Directorate of Radio Technology, Ministry of Posts and Telecommunications

Dealing with radio interference is, perhaps,
one of the less well-known aspects of radio
engineering and yet it is one of considerable
importance. It has a direct bearing on the
enjoyment by many millions of listeners and
and viewers of sound and television broad-
casting; it is an important factor in the pro-
vision of accurate telegraphic and intelli-
gible telephonic communication; and it can
be a matter of life and death in connection
with the radio aids upon which aircraft and
ships rely for safe navigation.

Interference with a radio signal can be
caused by radio-frequency energy coming
from natural or man-made sources. The
former include thunderstorms, charged pre-
cipitation and other natural phenomena
and there is nothing that can be done to
eliminate these sources of interference.
Their effect can only be ameliorated by
attention to the design of the radio system
concerned, by providing an adequate trans-
mitted signal strength to over-ride reason-
able levels of noise and by carefully design-
ing the receiving system to make the best
use of the available signal.

[t is with man-made interference that this
article is primarily concerned and its sources
can be divided into four classes:

(i) Interference from other radio systems
operating on the same frequency channel;
this can generally only be eliminated or
minimized by careful frequency assignment
planning to provide adequate geographical
separation or time sharing between co-
channel stations. This aspect of interference
is a subject on its own and is not covered by
the present article.

(11) Interference from spurious out-of-
hand radiation produced by radio equip-
ment used for communication purposes.
This type of interference can be caused by
both transmitting and receiving equipment
and can affect other, quite unrelated, radio
systems.

(iii) Interference caused by electric equip-
ment in which radio-frequency energy is
deliberately generated for heating purposes,
e.g. diathermy, plastics welding and cook-
ing equipment.

(iv) Interference caused by electric equip-
ment of many different kinds in which radio-
frequency energy is an unwanted by-product
and plays no part in the proper functioning
of the equipment, e.g. motor car ignition
systems, electric motors and switching
devices.

The abatement of radio interference is
partly a social, partly an economic and
partly an engineering problem. In a society
in which economic considerations were
secondary to social conscience, equipment
and appliances could be designed from the
outset so that however they were used they
would not cause radio interference. In a
practical society, however, a policy such as
this would impose unacceptable restrictions
on the design of equipment, leading, in
many cases, to costs which would be pro-
hibitive. Compromise is thus necessary and
equipment is generally suppressed to a
degree which, in “normal” use, will not
cause “harmful” interference to receivers of
“reasonable” quality in ‘“‘good” working
conditions with suitable aerial systems in
areas of “‘adequate” field strength. To de-
fine these various terms objectively and
precisely is difficult and it has been the con-
cern of various national and international
bodies over the years to arrive at fair and
economic solutions, so that the burden of
responsibility is shared equitably by the
equipment manufacturers and the pro-
viders of radio systems. In all of these con-
siderations it is of paramount importance
to ensure that suppression measures applied
in no way render any item of equipment less
safe or less able to perform the function for
which it is intended.

Regulatory powers

In the United Kingdom, until the passing of
the Wireless Telegraphy Act 1949,' the
abatement of interference was on an entirely
voluntary basis. The Post Office, as the
licensing authority at that time, had set up
and operated a country-wide radio inter-
ference service with specialised headquarters
and laboratory facilities in London. The
object of this service was to deal with specific
cases of interference to sound and, later,
television broadcasting reception and to
give advice and guidance on technical prob-
lems as they arose. Broadcasting organiza-
tions and various branches of the electrical
and radio industry co-operated in the study
of radio interference problems and the over-
all effort was co-ordinated primarily in
appropriate committees set up by the Insti-
tution of Electrical Engineers and the
British Standards Institution.

Under the 1949 Act the Postmaster
General was empowered, after due consul-
tation with an advisory committee set up

-

for this purpose, to make regulations con-
cerning the manufacture and/or use of
specific items of electric equipment which
might cause undue radio interference.

Up to the present time a number of regu-
lations? have been made covering electric
appliances the use of which has been shown
by experience to give rise to the most fre-
quent complaints of interference. They lay
down limits to be met when the level of
interference is measured in a stated manner
using measuring equipment of specified
essential characteristics. The introduction
of regulations in the U.K., by encouraging
manufacturers to suppress equipment and
appliances at the time of manufacture, has
been a contributory cause of the fall in com-
plaints of interference from a peak of
170,000 in 1955 to around 57,0C0 per annum
at the present time.

When, in 1969, the office of the Post-
master General was abolished and the Post
Office became a Public Corporation, re-
sponsibility for spectrum management in
the United Kingdom, including the control
of radio interference, became the responsi-
bility of the newly-created Minister of Posts
and Telecommunications. The headquarters
organization and the development labora-
tory from the Post Office were incorporated
into the establishment of the new Ministry.
However, it was not considered practicable
for the Ministry to take over the field organi-
zation dealing with the interference com-
plaints from the general public. Clearly the
Post Office, with its extensive country-wide
engineering organization, was in a better
position to carry on with this work. Conse-
quently field engineers of the Post Office
continue to undertake the investigation of
day-to-day complaints, acting now as agents
of the Minister. The Ministry, for its part,
takes an active role in the work of national
and international committees dealing with
interference problems and, on the basis that
prevention is better than cure, assists manu-
facturers of a wide range of apparatus to
meet the requirements of regulations and
standards by giving advice on suppression
techniques.

International aspects

There is another and perhaps less obvious
aspect of radio interference suppression.
This is its effect on trade between countries.
Different requirements in legislation on
radio interference suppression in different
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countries, while allowing electric goods to
flow in one direction, may make it difficult
for them to move in another direction. This
constitutes a technical barrier to trade and
it is one of the objects of the major trading
countries of the world to eliminate such
barriers. International standardization of
the methods of measurement and limits for
radio interference is the means of achieving
this aim. The need for such standardization
has long been recognized, and since the mid-
1930s the U.K. has participated in the work
of the International Special Committee on
Radio Interference (C.1.S.P.R.) which oper-
ates under the aegis of the International
Electrotechnical Commission (I.E.C.). The
aims of the C.I.S.P.R. are the establishment
of internationally agreed methods of meas-
urement and limits of radio interference. To
a large extent these aims have been achieved
with the realization of agreed specifications
for interference measuring receivers for the
frequency range from 10kHz to 1000MHz?
and recommendations for methods of
measurement and limits for a wide range of

NATIONAL

Advisory Committee

reports and recommendations

appliances and equipment. A specification
for a measuring receiver and recommenda-
tions for a method of measurement and
limits for the frequency range 1 to 18GHz
have now been agreed in the C.I.S.P.R. but
these have not yet been published. Limits of
interference and methods of measurement
laid down in UK. Regulations and British
Standards* are in most cases in close agree-
ment with C.1.S.P.R. Recommendations.
Within the Common Market the need for
harmonization of interference legislation is
recognized and directives setting limits on
the interference generated by a wide range
of electric equipment are likely to be intro-
duced in the near future’ as part of the
E.E.C’s programme designed to eliminate
technical barriers to trade. They relate to
equipment such as domestic appliances,
radio and television receivers, semicon-
ductor control devices and fluorescent light
fittings. Goods manufactured in one mem-
ber state and certified as conforming to the
technical provisions of the relevant directive
will be acceptable for marketing in all other

U.K
Wireless Telegraphy
Acts 1949 and 1967

industry {>
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member states. The technical provisions
will be based on C.I.S.P.R. recommenda-
tions.

In June 1972, before the U.K. became a
member of E.E.C., the Community adopted
a directive relating to the suppression of
radio interference from ignition systems on
certain petrol-engined vehicles. Under this
directive new vehicles which conform to its ¢
technical provisions will have a certificate
to that effect. These technical provisions in-
clude the limits of interference contained in
C.I.S.P.R. Recommendation 18/2 which
were also adopted by the Economic Com-
mission for Europe (E.C.E.) of the United
Nations in its Regulation 10 (Uniform pro-
visions concerning the approval of vehicles
with regard to radio interference suppres-
sion). The U.K. accepted E.C.E. Regulation
No. 10in 1969, and is making its observance
by vehicle manufacturers mandatory on and
after 1 April 1974. Vehicles which conform
to it will bear an approval mark. At a later
date when type approval to the E.E.C.
standard® (which is similar for all practical

INTERNATIONAL

United Nations
Economic Commlssion
for Europe
ECE

e av =

Regulation 10 - motor vehicle ignition

European
community law

EEC

European harmonised
standards

European Committee for
Electrotechnical
Standardisation

CENELEC

limlts and methods
of measurement

International Electrotechnical
Committees (IEC/TC)
International Special Committee
on Radio Interference (CISPR)

international standardisation

Post Office radio
Interference service
(Agents of MP.T.)

ignition
apparatus

statutory instruments

electric medicai
motors apparatus

Fig. 1. National and international organization for the control and abatement of radio interference.

heating apparatus

radio frequéncy refrigerators
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purposes) becoines mandatory, the E.E.C.
approval mark will be replaced by the
certificate. In order to obtain the appro-
priate E.E.C. or E.C.E. approval for a
specific type of vehicle the manufacturer
must submit a sample vehicle for test. In the
U.K. the M.P.T. has set up a testing station
and acts as the test authority on behalf of
the Department of the Environment which
is responsible for the issue of approvals.
When obtained, this approval enables the
manufacturer to export his vehicles to other
countries in Europe which have accepted
the scheme, without separate, national,
approval being required. The provisions of
C.I.S.P.R. Recommendation 18/2 men-
tioned above are now embodied in a U.K.
Statutory Instrument’ made under the
Wireless Telegraphy Act 1949.

The present national and international
arrangements which have evolved asregards
control and abatement of radio interference
are shown in Fig. 1.

Investigating interference complaints

The large majority of complaints dealt with
by the radio interference service investi-
gators in the field are complaints from
members of the public of interference with
reception of sound or television broadcast-
ing. However, with the rapid growth of
mobile radio services in recent years, a
small but significant number now arise
within this service. The rise and fall of
interference complaints is shown in Fig. 2.

In the earliest days of broadcasting, inter-
ference to sound radio reception resulted
mainly from oscillation in other receivers,
and the work of investigation officers con-
sisted mostly of persuading listeners to re-
frain from advancing the reaction control
too far. This problem disappeared as super-
heterodyne receivers came into general use,
but the rapid growth in popularity both of
sound broadcasting and the use of elec-
tricity in homes and factories resulted in
increased interference caused by electric
appliances. The Radio Interference Service
expanded to meet these problems and by
1939 ghe field staff totalled some 250 men
who in that year investigated about 48,000
complaints of interference to sound radio
and 100 to television. During the 193945
war broadcasting services were drastically
reduced and only a skeleton interference
staff was maintained, but from 1947, when
television broadcasting was resumed, the
pre-war trends continued and the number
of complaints of interference increased
more rapidly than before. A peak was
reached in 1955 when about 500 men were
involved and a total of almost 170,000 com-
plaints were investigated, about two-thirds
of which related to television. Since that
time, despite the continuing growth of
broadcasting services and the increasing
numbers of radio and television receivers
and electric appliances in use, the number
of interference complaints has progres-
sively fallen. Although the complexity of
some interference problems has increased,
it has nevertheless been possible to reduce
the staff required and, to deal with approxi-
mately 69,270 complaints in 1972, of which
86.3% related to television, about 330 in-
- vestigation officers were employed.
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Fig. 2. The rise and fall of interference
complaints.

There have been three main reasons for
this reduction in the number of complaints.
The first is that the coverage given by tele-
vision broadcasting stations has been im-
proved to provide adequate field strength
in many areas where formerly low field
strength was a prime factor in interference
complaints. Secondly, there is a comtinuing
change-over from v.h.f. to u.h.f. television
reception, which is less subject to inter-
ference from the more common sources and
in general requires the use of more efficient
antenna systems which help to give better
protection from interference. Thirdly, sub-
stantial improvements have resulted from
the introduction of the statutory regulations
relating to interference from certain classes
of electric apparatus, and from the volun-
tary compliance by manufacturers of ap-
paratus with British Standards containing
radio interference limits. One example is
that the majority of manufacturers of appli-
ances such as food mixers, hair dryers, and
portable tools have voluntarily fitted sup-
pressors to their products.

One of the functions of the M.P.T. head-
quarters unit is the collection and dissemi-
nation of information. Statistics derived
from reports by Post Office field staff are
analysed to measure the effectiveness of
regulations and to identify new sources of
interference as they make their effect felt.
Periodically, bulletins are prepared for issue
to the field staff giving useful information
on new forms of interference or new
methods of suppression or other informa-
tion which will assist the investigation
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officers in their daily work. Often the ex-
perience of one officer, reported ina bulletin,
will be of practical value to others.

The first step in investigating a complaint
from a listener or viewer is to examine the
receiving installation to verify that the
signal field strength available is adequate,
that an antenna suiting the situation is pro-
vided, and that the receiver is in good work-
ing order and properly adjusted. It may be
noted in Table 1, which shows in condensed
form the 1972 statistics of interference com-
plaints, that in about one-third of the com-
plaints investigated these conditions were
not met.

The interference officer has at his disposal
equipment to demonstrate to the owner of
an unsatisfactory installation the effect of
putting his house in order, at least in those
situations where the signal is adequate. This
includes a telescopic mast and antenna, to
demonstrate the effect of an efficient an-
tenna, and a small portable television
receiver for use if the complainant’s receiver
is suspected of being faulty.

When the receiver is found to be in good
order the investigator will proceed to ob-
serve the effect of the interference. This may
be more easily said than done, for inter-
ferenceis often of an intermittent nature and
it may be some time before it makes its pres-
ence apparent. There are no set rules of pro-
cedure from now on; a brief observation of
the interference may be sufficient to indicate,
to the investigator with a wealth of experi-
ence, the probable cause of the trouble, and
perhaps even to locate the source without
the use of other special equipment. For in-
stance, short bursts of interference to both
sound and vision on a television receiver
might be characteristic of a sewing machine
in use nearby and a few enquiries at neigh-
bouring houses may quickly identify the
source.

However, if the simple approach does not
produce the desired result it is necessary to
resort to more scientific means, and a num-
ber of special interference tracing receivers
are available to the investigating officer.
Separate models are available for the
1.f./m.f., the v.h.f. and the u.h.f. bands re-

TABLE 1
SIMPLIFIED 1972 STATISTICS OF INTERFERENCE COMPLAINTS
No. of complaints per service
Approximate
Sources Sound Television Private % of all
mobile complaints
ILf./m.f. | v.h.f. | v.h.f. | u.h.f. radio

Inadequate signal 57 36 874 | 1001 6 3.00
Inadequate antenna 637 436 5867 | 2735 43 14.00
Receiver faults or maladjust-

ments 611 594 6499 | 3945 208 17.00
Contact devices 1170 250 7528 791 16 14.00
Radio transmitters in U.K. 220 256 2053 979 435 6.00
Broadcast receiver radiation 323 14 1485 | 1472 23 5.00
Electric motors 275 83 2585 178 15 4.00
Overhead powerlines 86 14 2324 65 15 4.00
Discharge lamps and signs 301 25 1001 63 3 2.00
Industrial and medical r.f.

heating equipment 18 10 728 74 22 1.00
Identified sources other than i

those above 582 154 3294 857 103 7.00
Unidentified 1561 357 9527 | 2043 324 20.00
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spectively, together with a light-weight
readily portable combined v.h.f./u.h.f.
model for general use. All the receivers have
directional antennae so that they may be
used to take rough bearings on interference
sources, together with facilities for measur-
ing field strength. These two facilities, in the
capable hands of an experienced officer, will
usually lead to identification of the source
of the interference, provided of course that
the interference remains on for a long
enough period.

Where it is immediately practicable the

investigating officer will demonstrate how

the interference can be cleared by means of
suppressors or filters, and may supply and
fit these components provided that the com-
plainant or the owner of the offending
apparatus agrees to bear the cost. In some
cases, however, the co-operation of a manu-
facturer may have to be sought, for instance
in providing additional screening in an
appliance to reduce radiation.

Suppression of interference

Basically, radio frequency interference can
be generated in two ways: by switching an
electric current on or off, or by means of an
oscillator. The transient change of current
when a switch is operated contains com-
ponents the magnitudes of which depend
upon many factors such as current switched,
the instant of switching in relation to the
alternating current cycle (if the supply is
a.c.), the capacitance of the wiring across
the switch contacts, and dirtiness or bounce
in the switch contacts (either of which may
cause a single operation of the switch to
give rise to multiple interruptions of the
current). Resonances in the circuits con-
nected to the switch may cause some fre-
quencies to predominate in the interference
produced.

If the switch is a simple on-off device each
operation will generate interference in the
form of a *‘click” and this may not be very
serious; however, continuous switching
operations occur in, for example, commu-
tator motors, motor car ignition systems,
dimmer or speed control devices and gas
discharge lamps. Such devices will generate
continuous broadband interference which
is characterized by the presence of high am-
plitude, short risetime pulses having a repe-
tition rate which is dependent on the
switching rate. There are also many multiple
switching devices in use nowadays, such as
lift controls and automatic washing machine
programmers which generate a succession
of broadband disturbances in more or less
rapid succession. This is generally referred
to as discontinuous interference.

The second type of interference generator
isthe device in which radio frequency energy
is deliberately generated by means of an
oscillator. Examples are industrial, scien-
tific, medical, or cooking equipment and
radio receivers of the superheterodyne type.
The r.f. energy produced ranges from many
kilowatts in some industrial r.f. heaters to a
few milliwatts in a small radio receiver, but
both can be serious sources of interference.

There are four basic ways of combating
interference:

(1) in oscillating devices, by arranging
that the frequency of the oscillation is one

which does not interfere with radio services
in the vicinity;

(i1} by enclosing the offending device in a
screened enclosure which does not allow
the r.f. energy to escape;

(iii) in switching devices, by introducing,
capacitive, inductive or resistive com-
ponents to reduce the r.f. content of the
current transients;

(iv) in some cases by modifying the receiv-
ing equipment.

Examples of each of these methods will be
discussed.

Industrial, scientific, medical and cook-
ing equipment is required to operate at a
wide variety of frequencies to suit various
applications, and a number of small fre-
quency bands have been set aside, by inter-
national agreement, for this purpose. These
are known as ‘“‘free radiation” bands and
there is no restriction on the radiation per-
mitted in these bands. Other services must
keep clear or put up with interference. How-
ever, in some cases the internationally
agreed bands may not fit in with national
frequency planning. For example, the i.s.m.
(industrial, scientific, medical) frequency
40.68MHz is rather close to the frequency
of 41.5MHz used for the sound carrier
associated with the lowest v.h.f. television
channel of the 405-line system used in this
country, and is a potential source of inter-
ference to channel 1 viewers. To avoid this
particular form of interference 40.68MHz
is not used as a free radiation frequency in
this country. Instead a system of zoning is
used in which the i.s.m. equipment is
assigned a working frequency in a television
channel which is not in use in the area in
which the equipment is installed. Thus, for
areas where channel | is not used the i.s.m.
equipment is allocated 42+0.08MHz;
where channel 1 is used the operating fre-
quency is 49+0.98 or 56+0.112MHz. In
both cases the radiation is limited to 1V/m
at 30m from the boundary of the premises
in which the equipment is installed. At fre-
quencies other than the operating frequency
the radiation is limited to a much lower
level, 304V/m at 30m from the boundary of
the premises being a typical level in the
v.h.f. bands.

Another type of interference which was
at one time prevalent in the Peterborough
area (and came to be known as the ‘‘Peter-
borough effect””) occurred when 1.T.A.
transmissions commenced from Mendle-
sham on channel 11. Peterborough is at
extreme range from Mendlesham and the
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signals were rather weak. At the same time,
receivers in the Peterborough area tuned to
the local B.B.C. station on channel 5 pro-
duced interference at the second harmonic
of the local oscillator frequency of 101.40 +
0.3MHz right in the middle of the Mendle-
sham signal and many hundreds of cases of
interference occurred. The solution in these
cases was to re-tune the intermediate fre-
quency amplifiers in the receivers to a
slightly different frequency so that the beat-
ing oscillator frequency no longer interfered
with the I.T.A. signal. This operation was
an extensive one carried out with the co-
operation of receiver manufacturers and a
number of teams of investigation officers
drafted temporarily into the area from other
parts of the country. The problem ceased to
exist later when a closer [.T.A. transmitter
came into operation. In planning the u.h.f.
television service care was taken to avoid as
far as possible using at the same station
pairs of channels which would give rise to
this type of interference.

To keep interference to a minimum in the
small number of locations where the har-
monics of oscillators of v.h.f. receivers are
near the frequency of the vision carrier of a
u.h.f. channel, limits of oscillator radiation
and immunity are prescribed for television
receivers.*

Enclosing the source within an earthed
screen to prevent the radiation of inter-
ference is a measure that can sometimes be
applied. For example, some industrial and
medical equipments can be treated in this
way. In the case of microwave ovens, these
have to be fully screened to avoid danger to
the operator, and linked switches must be
provided to cut off the r.f. energy when the
door is opened. Careful screening can also
be applied in radio receivers to prevent
direct radiation of the beating oscillator
frequency. However, in this case it may still
be possible for some energy to escape via
the antenna. Generally speaking, screening
is an expensive method of avoiding inter-
ference and is only used where there are
compelling reasons for it.

The suppression of switching devices,®
whether of the single-operation type or
repetitive, is essentially the introduction of
components which will slow down the
transient current changes to limit the power
generated at radio frequencies and filtering
elements to attenuate r.f. energy trans-
mitted along, and to damp down any reson-
ances in, the associated wiring.

At radio frequencies capacitors behave
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Fig. 3. Typical circuit for suppression of a sewing machine.
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electrically as series tuned circuits, the in-
ductance being that of the foil windings, or
plates, and connecting leads. Capacitors
must therefore be chosen to have a low im-
pedance throughout the frequency range to
be suppressed. Inductors behave electrically
as parallel tuned circuits, the capacitance
being that of the inductor windings. In-
ductors must therefore be chosen to have a
high impedance throughout the frequency
range to be suppressed. To meet these re-
quirements it is generally necessary to have
one set of suppression components for the
I.f. and m:f. sound broadcast bands and
another set for the v.h.f. sound broadcast
and television bands.

Experience will usually suggest the best
form of suppression for a particular equip-
ment but some trial and error must be used
to find the optimum values for the com-
ponents. In many devices the housing of the
necessary components in a confined space
presents a difficult design problem, and
great care must be taken in the choice of
components. In particular, some of the
capacitors used must be capable of with-
standing the continuous application of
mains voltage and associated large voltage
spikes.

An example of the suppression applied to
a sewing machine is shown in Fig. 3. C,, C,
and L,, L, suppress the clicks from the foot
operated speed control. C;, C, and Cj sup-
press the 1.f. and m.f. interference from the
motor and the small S5uH chokes L, L, are
fitted close to the brushes to suppress v.h.f.
interference.

A measure which may be effective in cases
where suppression at the source presents
difficulties is the introduction of filtering in
the aerial lead of the affected receiving
equipment. For example, when receiving a
wanted signal of normal strength, a very
strong signal on some other frequency
applied to the input terminals of a receiver
may cause blocking or cross modulation or
some other non-linear effect which will
interfere with reception of the wanted
signal. A suitable filter will often solve this
problem. (To be concluded.)
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HF predictions
for June
lonospheric Index 1F2

1972 1973 1974
January 58 41 7
February 78 46 12
March 100 41 27
April 90 13 19
May 90 43 10
June 82 37 8
July 94 32 7
August 96 25 6
September 83 40 5
October 80 26 4
November 56 8 3
December 49 4 2

April 1974 onwards are forecast values. Data
supplied by Science Research Council,
Appleton Laboratory, Slough.
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Circuit

Simple code-operated switch

or combination lock

The circuit is of a five-number combina-
tion lock costing under £1.50 and using
five integrated circuits.

Six set/reset bistable circuits are formed
by cross-coupling two two-input NAND
gates. A 0-V input is needed to change
the state of these. Five are used for the
combination and the sixth prevents circuit
operation by a number in incorrect
sequence. (Simplified NAND symbols.)

The states of the bistable outputs after
switch-on are indicated by H (high) and
L (low) and this is the ‘“reset” state. Each
bistable circuit must be changed to the
“set” state, in turn, from left to right by
the combination, as selected by a 12-way
rotary switch and the number entered by
a push-button.

If any bistable circuit, except B1, is set
while the preceding one is still reset, one of
the 7401 open collector NAND gates goes
low due to both of its inputs being high
and this sets B6, which holds the other
five in the reset state until the circuit is
switched off.

When BS is set, the then low output
is inverted and switches on T7r, which

Timebase circuit

Advantages of this simple timebase circuit
include fast flyback time due to the neg-
ative resistance operation of the transistors
in the breakdown region, option of slower
sweep rates by increasing C; at will, and
pin-point stability adjustment found only
in costly ’scopes. Old oscilloscopes which
have only a synchronized free-running
timebase can be easily modified using this
cheap circuit.

The right part of the circuit consists
of the timing capacitor and rate charging
resistor and when the breakdown voltage
of the reverse-biased BC107B (about 9 to
11 volts) is reached, the capacitor is
quickly discharged. When the voltagefalls
by about two volts, the transistor assumes

100n
600V

from Y-amp.
anode or
ext. trigger
input

BC109B

100n
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its high resistance state and the capacitor
charges up again, sothat in this free-running
mode, a two-volt saw-tooth wave is avail-
able, the frequency being controlled by the
rate control. When the 1kQ stability con-
trol is moved downwards, the circuit gives
no output and it can then be triggered by
synchronizing or trigger pulses obtained
from the left part of the circuit. In the
figure, the Y output is used via a level con-
trol to generate pulses using a similarly
reverse-biased BC109B and the 22Q resis-
tor. These pulses can triggerthe breakdown
of the BC107B into conduction and initiate
the sawtooth.

K. Padmanabhan,

Madras.
—15v
STAB.
1k
RATE
10k 2k2
2k2 ov
Y
BC107B
-9V

disc.

oV

operates the reed relay. The other output
of B5 cannot be used to operate Tr, directly
because then a 0-V input on 5 alone would
operate the relay.

At switch-on B1 to B6 are reset by C,,
which then charges via R, in 100ms and
the circuit is ready for operation. Resistor
R ;discharges C, after switch-off.

IC5 740

For use in a car an extra ““hold-on” con-
tact across Tr, emitter-collector is advis-
able to prevent faulty operation from
electrical noise.

S.Lamb,

Banbury,

Oxon.
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Negative resistor

The following circuit possesses the advan-
tage over other negative resistance devices
that it is suitable for both a.c. and d.c. appli-
cations, and thus more nearly approximates
to the “missing” fourth impedance in
phasor diagrams. As such, educationists
and others may find it useful.

The op-amp is used in the non-inverting
configuration where the voltage gain is
A=1+(R /R).

The voltage (relative to OV) presented to
the non-inverting input is — /R, where /is
the current flowing through the device from
A to B and therefore the output voltage
(relative to OV) is —IRy[14+(R:/R)I.
Consequently the voltage between terminals
AandBis

—IRyR,

A

V= —IRN(I+%) +IR, =

A

Simple S-meter

It was found necessary to repair a home-
buiit, valved, communications receiver,
which had suffered transport damage to
the S-meter. The original circuit used a
‘ImA f.s.d. meter, connected in a bridge
circuit, involving the screen currents of
the i.f. valves. This simplified circuit,draws
a very small current from the a.g.c. rail
in the receiver to drive an emitter follower,

ov

+
100 =
12v

6-3V
heater _'<_

rail 4N2089 R4
82k

which supplies current to an S or tuning
meter. The negative voltage required to
power the emitter follower is obtained very
simply by half-wave rectification of the
6:3V heater rail in the receiver. The
circuit fits easily on a small piece of
circuit board, which itself can be supported
by the terminal posts on the back of the
meter.

Resistor R, should be chosen so that
with the transistor saturated the current
in the meter gives f.s.d. Resistor R, should
be chosen to give about 0-95 of f.s.d. in the
meter on a very strong local signal. The
circuit used a 100pA f.s.d. meter, but
with changes to R, and R,. it could prob-
ably use a 1,A f.s.d. meter. As the trans-
istor is practically in a base-open-circuit
condition, a transistor with sufficient
V cro max Tating should be chosen.

M. J. Shoobridge,
Alicante, Spain.

Therefore the impedance Z between A and
Bis
_Van _ —RyR;
Z= 7 =R,

It must be noted that the amplifier earth
floats with respect to both output terminals.
Consequently a floating power supply is
required and this must, of course, be sym-
metrical with respect to OV. For use as a
d.c. negative resistor the offset voltage of
the amplifier must be cancelled by adjusting
the 100-kQ potentiometer. In practice the
negative resistor is limited by the op-amp in
terms of maximum output voltage and
current and operating frequency, although
the circuit shown is a good low-frequency
approximation. The value of the negative
resistor may be varied by adjusting R,, or
R./R, orboth.

The circuit has been used successfully to
cause LC circuits to oscillate at sub-audio
frequencies using large, low-efficiency in-
ductors and capacitors of the order of 0.1
to 1uF by cancelling out the inductor series
resistance (middle circuit), and also as atwo
terminal amplifier (bottom circuit). Being
a d.c. negative resistor it also works in the
more obvious demonstration of putting it in
series with a larger positive resistor R ,and
finding the resistance as measured with an
ohmmeter to be the difference R, +(—R).
No doubt teachers and lecturers will find
many other applications. There is no reason
why complex impedances should not be
substituted for Ry, giving possibilities of
negative capacitance and inductance.

David A. B. Miller,
Perth.
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Simple digital to analogue

converter

Transistors 7r, to Tr, are either saturated
or cut off by the outputs of the 7490 b.c.d.
counter. By simply adding portions of the
emitter voltages in the ratios 1:2:4:8 for
the DCBA outputs the analogue output
can be obtained. Summing is performed
by the 741 op-amp.

A converter with a 1 in 100 output defi-
nition may be made by using a second

similar circuit with its clock input con-
nected to the D output of the first circuit.
The new summing resistors which are also
connected to the inverting input of the
741 are then 10k, 20k, 40k and 80kQ for
the D’,C’, B’ and A’ outputs.

Such a circuit has been used for a simple
two-digit d.v.m. with the transistors suit-
ably matched for ¥ ¢£.,, and using 1% sum-
ming resistors.

D. James,
Worthing, Sussex.
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World of
Amateur
Radio

Band scan

Not all amateurs anticipate that we may
soon be reaching the end of sunspot cycle
No. 20. T. J. Cohen, W4UMF and Paul
Lintz suggest in CQ that the present cycle
may not end until after 1975 and possibly
as late as mid-1977. They also believe,
as the result of a detailed analysis of past
cycles, that there may be relatively low
solar activity for at least 40 years, with
smoothed sunspot numbers reaching only
about 50 in Cycle 21 and not going above
100 until about 2015AD. But past
experience suggests that long-term sun-
spot prediction is highly speculative.

Certainly an unpredicted burst of solar
activity in early May resulted in a sudden
and quite dramatic increase in m.u.f. with
21MHz open for trans-Atlantic contacts
late in the evening, and the band sounding
like the long period of high solar activity
in 1972. This coincided with the appear-
ance of a remarkable variety of special
prefixes in connection with the ITU Tele-
communications Day events.

Moonbounce contacts between Peter
Blair., G3LTF near Chelmsford and
VK2AMW near Sydney on 432MHz
would appear to establish a new e-m-e
(earth-moon-earth) mode amateur record.
The Chelmsford station has 750 watts and
a 15-ft dish while VK2AMW uses 500
watts and a 30-ft dish. MT4578 transistors
were used in the first stages of both the
receivers.

French amateurs are no longer able to
use 1215—-1220MHz and 1260-1300MHz
—this unfortunately includes the 1296 to
1298MHz portion favoured for inter-
national working. They have also suffered
restrictions on other u.h.f. bands including
the withdrawal of 433 to 434.5MHz.

‘Repeater pros and cons

The debate about f.m. and f.m. repeaters
continues to attract lively interest,
although it is now virtually certain that
several more 144MHz f.m. repeaters will
soon be in operation in the UK. Apart
from those already reported as in the plan-
ning stage, the UK FM Group (Northern)
is hoping to establish a repeater near Barn-
sley and the Central Scotland Group has
plans for a linear repeater. The RSGB is
trying to encourage groups to consider

establishing repeaters for 70cm and 23cm
rather than 144MHz. The Home Office
(formerly MPT) is believed to be con-
cerned at the use of repeaters by fixed
rather than mobile stations.

Operation of the GB3PI repeater has
underlined the problems of the “phantom
bleeper” who “accesses” the repeater with
the correct tone blip and then immediately
closes down; another problem is that of
the long contact through the repeater by
stations that could communicate directly
—an indication of how a repeater channel
tends to concentrate operation to a limited
number of frequencies.

From South Africa comes the similar
complaint that some f.m. transceivers are
equipped only for the ‘“national calling
frequency” of 145.5MHz with the result
that this has become a “national talking
frequency”.

But the most bitter comments on the
widespread adoption of simple f.m. gear
in conjunction with repeaters are those of
Bob Cooper, W5KHT who claims that
144MHz operators in the United States
have virtually abandoned interest in long-
distance “tropo” contacts in favour of
local f.m. operation: “The spirit of v.h.f./
uw.h.f. exploration may be dying—if it is
the tombstone should have a 19-inch whip
antenna prominently affixed to the top”.

He suggests that although there may al-

ways be a handful of dedicated enthusiasts
who will pursue meteors, moonbounce
and long-haul tropo working it needs more
than a handful to take full advantage of a
good tropo opening: “We have become
too channelised with two-metre f.m. trans-
ceivers on the local repeater channel and
then complain the band is never open any-
more.” he suggests.

Amateur television topics

In World of Amateur Radio in April 1972
a report was made of a new look being
given to mechanical systems of television
by Chris Long in Australia. One outcome
of this report of 48-line television on
1.8MHz was that a number of enthusiasts
in the UK began to share his interest in
reviving low-definition TV. Mr D. B. Pitt
(1 Burnwood Drive, Wollaton, Notting-
ham NG8 2DJ) had already been experi-
menting with 30-line mechanical TV but
as a result of correspondence with Chris
Long it was soon decided to try and stan-
dardise work on 32 lines and multiples
of this figure—and Chris Long has since
experimented on 32, 64, 128, 256, 512 and
even 1028 lines (although presumably
not using mechanical systems only). His
efforts have included outside-broadcasts
using home-made portable equipment.

In the latest issue of CQ-TV D. B. Pitt
reports that there are now about 30
people in the UK experimenting with low-
definition TV and that encouragement
has come from Mr H. J. Barton-Chapple.
But he considers that the standard of
results achieved here remains low in com-
parison with that of tapes produced in
Australia. He is seeking more support
from technically expert enthusiasts to help
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raise the standard, although he emphasises
that one of the attractions of low-definition
TV is that participation is possible at a
simple technical level and at low cost.

Slow-scan TV continues to attract in-
creasing interest in the UK and this may
be accelerated by the recent decision of the
Home Office to permit ssTV trarns-
missions on the 3.5MHz band and by the
recent successes in exchanging ssTV pic-
tures with Continental amateurs on
144MHz.

The 1974 Convention of the British
Amateur Television Club is to be held
outside London, at the Benn Memorial
Hall at Rugby on Saturday, September
28. The venue is just off the M1 Motorway
and near the Rugby Midland main line
railway station.

La poste clandestine

An obituary of Robert Perton, F31Q, in
Radio-REF reveals that this French
amateur, licensed in 1937, after the col-
lapse of France in 1940, returned from
military service and set about constructing
a clandestine radio transmitter which was
used for communication with Britain for
more than a year. In order to disrupt the
monitoring services it is claimed that F31Q
also constructed an interference generator
which he installed a few yards from the
local d/f service and which was brought
into operation at the times the trans-
mitter was on the air. It is also suggested
that when members of the monitoring
service brought equipment to him for re-
pair he made this work last for 35 days.

The death has also occurred of Norman
Turner, G4NT, managing director of
Ernest Turner Electrical Instruments Ltd
of High Wycombe and president of the
Chiltern Amateur Radio Club. An early
enthusiast for amateur mobile operation,
he also had a regular schedule lasting over
a number of years with an amateur in
Barbados.

In brief

Another North-west Amateur Radio Con-
vention is to be held as a two-day event at
Lancaster University from September 14
to 15....XV5AA to XV5AC in Vietnam
are now being permitted to communicate
with other amateurs. . . . The American
Electronic Industries Association has pub-
lished a set of standards for the commer-
cial manufacture of amateur radio aerials.
. . . The FCC has raised the basic fee for
American amateur licences from $9 to
$10. . . . Canada has registered a strong
objection to the. FCC proposals to put
Citizen’s Band operation into 224 to
225MHz. . . . ARRL has opposed the
FCC suggestion of a new Emergency
Medical Paging service between 449.8 to
450MHz and suggests instead 445.8 to
456MHz. . . . FCC are proposing a com-
mon emergency frequency for Alaska
of 4383.8kHz to allow amateur stations
to intercommunicate with other services.

PAT HAWKER, G3VA
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Clutter-free radar for cars

Conclusion: frequency measurement and application

by J. Shefer, R. J. Kiensch, G. Kaplan and H. C. Johnson

RCA Laboratories, New Jersey

As described in last month’s section on
quantization there have been two different
approaches to frequency measurement
designed and tested for the automotive
radar. One uses the rate of zero crossings
counting technique and the other uses the
average period measurement technique.
Both techniques will be described although
most of the experimental effort has been
concentrated on the conventional counting
technique.

Video circuits and signal processing
Following  pre-amplification and the
10kHz band pass filter is a high-level
amplifier/clipper which clips signals about
2 or 3dB above the background level. The
conventional counter consists of a one-
shot circuit that is triggered by the clipped
input signal. The duration of the one-shot
“on™ time is as long as possible, consistent
with the maximum input signal frequency of
200kHz. Making the “on™ time as long as
possible gives the most noise immunity
possible since this particular one-shot can-
not be retriggered during its “on™ time. If
the output of the one-shot is integrated then
a voltage proportional to its range is
obtained. Likewise, if the one-shot is made
to drive a meter movement, the deflection
will be proportional to range. Such a meter
has been connected and calibrated to read
100 metres at full scale.

In a collision avoidance system more
than just the range to the car in front is
needed. Some velocity data must be used in
conjunction with the range so that a
decision can be made to slow down or
continue. Velocity data is obtained froma
Doppler speed sensor. By integrating the
output pulse train of the Doppler unit a
voltage proportional to velocity s
developed, which is displayed on a second
meter, calibrated in miles-per-hour with a
full scale of 100m.p.h. Combining the two
signals (range and velocity) in a variable
threshold device, it is possible to sound an
alarm whenever the vehicle gets too close
to the car in front for the speed being
maintained. One car length for each
10m.p.h. of velocity is an example for a
typical alarm setting, which may be set to
any desired value.

There exists one other useful bit of
information in determining the presence of
a hazard. It is the closing velocity between

.the two vehicles in question. Knowing the

closing velocity as well as the range between
vehicles and one’s own velocity, it is possible
to further optimize the condition for giving
the danger signal. In the experimental
radar, the alarm is sounded and the brakes
are applied when

R < (ky + kdR/dD.. .. .. (4)
where R is the distance between vehicles,
v is the velocity of the following vehicle,
dR/dt is the closing velocity between the
two vehicles, k, is the factor mentioned
earlier, such as one car length per 10m.p.h.
or 0-5 metres/m.p.h. and k, is a factor.
determined by trial and error to be in the
region between 1 and 3 metres/m.p.h.

If the closing velocity, dR/dt were not
available, eq. (4) would reduce to R < &V
for the alarm to be given. The constant A,
would have to be made large enough to
allow a safe stop for the situation of a car
closing on a parked car. However, for the
condition of the two moving vehicles (one
following the other) the system would then
appear to be overconservative. By adding
the dR/d: factor, the system recognizes
closing velocity and thereby allow k,
to be made smaller, the assumption being
that the car in front cannot come to a
sudden stop but must decelerate. This
deceleration would appear as an increase
in closing velocity which would cause the
following car to also decelerate so both
cars would then stop safely.

It should be noted that provisions can
easily be made for the driver to reset, by the
“flick of a switch”, constants 4, and k,in
accordance with prevailing weather and
road conditions.

The closing rate, dR/dt, can be derived
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either by differentiating the range voltage.
R, or by obtaining the Doppler shift
directly from the video signal. As seen from
Fig. 9. if a switched up-down counter is
used. synchronous ‘Ywith the triangular
modulation, /,. a count proportional to the
Doppler shift can be obtained.

The first of these methods was used in the
experimental model. using a capacitor-
driven operational amplifier with resistive
negative feedback. A third meter, calibrated
in m.p.h., displays the negative (receding) or
positive (approaching) closing rates. and the
alarm circuit utilizes dR/dr according to
eq.(4).

The processing system which eliminates
the quantization effects is outlined in
Fig. 13. There are several main blocks
shown in this figure. The first block selects
a suitable portion of the difference
frequency waveform to use for the measure-
ment. It is important that the phase
reversal portions (shown in Fig. 8) not be
included within the measurement because
of the quantization effects that are caused
by the phase reversals occurring near the
peaks and valleys of the triangular modula-
tion waveform. A suitable portion of the
difference frequency waveform must always
fall between these peaks and valleys. It is
also desirable to utilize a large fraction of
the difference frequency waveform so that
the measurement will be reliable and the
effects of noise are averaged. Therefore,
we want to use a sampling of the waveform
that consists of at least a minimum duration
interval for reliable processing and noise
immunity but is not too large so that the
phase reversal portions of the waveform
are not excluded.

fm
.
modulation o
frequency Y \
select period
fR suttable measurement convert convert
= portion of £ of seiected £ period to £ frequency
difference waveform for portion of frequency to range
frequency measurement wavetform
waveform
adaptive
selection of
system
parameters

Fig. 13. Outline of non-quantized measurement system.




The difference frequency is not con-
strained to stay within a narrow range but
will vary (perhaps over a 20: 1 ratio or
more). Therefore, to best accommodate
the wide dynamic range of difference
frequencies, the measurement system is an
adaptive one. That is, the system’s para-
meters are allowed to change as the dif-
ference frequency changes in a way which
achieves the “goal” of selecting a suitable
portion of the waveform for processing.
A decision to change the measurement
parameters is made by monitoring the
period measurement and taking appropriate
action to adjust the measurement para-
meters. This will be more fully described
below. As shown in Fig. 13, the next steps
are to convert the period measurement to
a frequency and then to a range. A more
detailed system diagram is shown in Fig. 14.

Inputs to the processor are the difference
frequency waveform and the triangular
modulation waveform of frequency f,.
From the triangular modulation wave-
form, a pulse train, of frequency 2f,, and
called the blanking signal, is generated with
a pulse occurring at the peaks and valleys
of the modulation waveform.

The period measurement begins by
detecting the first zero crossing of the
difference  frequency waveform that
occurs after the end of a blanking signal
pulse. This insures that the phase reversal
of the difference frequency waveform is
completed before the measurement begins.
At the time of this zero crossing, a high-
frequency pulse train of frequency fpulses
per second is gated into a counter called the
period counter. After N additional zero
crossings (half cycles) of the difference

frequency waveform have occurred, the
gate is closed and the counter stops
incrementing. The process is repeated after
the next blanking signal occurs and con-
tinues for a total of 2 blanking pulses. At
this time the count (p) in the period
counter is given by (5)
WN,
L2
Jr
For reliable measurements, N must be
chosen correctly. If N is too large, the
sampling interval can extend beyond the
next blanking signal into the phase reversal
region, while if N is too small, the measure-
ment will not be accurate because useful
information is discarded. By monitoring
the period counter outputs, we can deter-
mine the average sampling time. If the
sampling time is too small, then the proces-
sor increases N for the next measurement,
if the sampling time is too long, then N will
be decreased for the next measurement.
Basically we monitor the period counter,
compare its contents with two limits, p,,
and p.,, and have the processor always
adjusting N to maintain the period counter
output between these limits.

The time of the first zero crossing of the
difference frequency may vary by up to one
half cycle of the difference frequency.
Therefore, in choosing p,,,, a safety margin
must be allowed for, with the safety margin
being larger for the low frequencies.
Because the difference frequency varies
(in frequency) over a wide range, a safety
margin that is adequate for the lower
frequencies is excessive for the higher
frequencies. To make better use of the
difference frequency waveform, the limits

. (3
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in a storage register. The value of N that
was used for the measurement is also
stored. If a change to a new value for N
is made, the counters are reset and a new
period measurement is started.

The processor now begins to convert
the period measurement to a frequency.
As shown in Fig. 14, the first step in this
conversion is to strobe the scaled (p/W)
count into a pre-setable centre operating in
the down count mode. The clock input to
the counter is the same high-frequency
sampling pulse train used to measure the
period. The output from this period con-
version counter is a pulse train of frequency

Jfowhere

P

T plw N
The output frequency (fy) is then fed into a
circuit which generates N output pulses for
each input pulse. The new output frequency
(Nfyis then equal to f3.

By using the same pulse train (f) to
generate counts in the period counter and
then to convert the measured period to a
frequency, we have made the frequency
stability of the sampling pulse train
relatively unimportant.

So far we have measured the period
of the difference frequency waveform
excluding the phase reversal portions and
have converted this period measurement
into a pulse train of the same frequency as
the input frequency. However, by excluding
the phase reversal region from the measure-
ments, we insure that the output frequency
is not subject to the coarse quantization
effect that arises with conventional pro-
cessing. A conversion of frequency to range
is made by first generating a time gate of
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duration K/2f,, and then gating the output
frequency Nf, into the range conversion
counter. The range conversion counter has
a count of (4AFK/c)R accumulated and by
setting 4A4FK/c equal to a convenient
number such as 10, each count equals 0-1
metres. A display is easily driven if the
range conversion counter is arranged as a
cascade of decode counters. Note that by
generating a range conversion gate fromyf,,
any variation or drift in f,, is automatically
compensated for in the range measurement.

The processor just described does not
require any accurate clocks within the
processing system. Frequency variations
in the high-frequency sampling pulse train
are compensated for by using the same pulse
train for period measurements and period-
to-frequency conversion. Also variations in
/[ are compensated for by using f, to
generate the range conversion counter time
gate.

Automatic collision avoidance braking

The automatic braking system in the
experimental radar is fairly rudimentary at
the moment in that once the alarm is given,
the brake pedal is automatically depressed
by a force that increases linearly with time
to maximum pressure, until the alarm is
removed. The force is then removed linearly
with time. Developing the force necessary
to apply the brakes was accomplished by
using a vacuum-operated piston. The piston
pulls the pedal via a spring in series with a
flexible cable that goes through the bulk-
head and connects to the brake pedal. This
allows the driver to override or augment
the braking if necessary. The valve that
allows the engine’s vacuum system to
evacuate the chamber of the piston is driven
by electrical signals derived from the
signal processor when an alarm is given.

A proportional braking system is
currently under consideration where the
brakes will be applied according to the
severity of the danger situation; the pedal
force P will then be

P=k,|Ky+ ky{(dR/dt) — R
where k, is a constant, adjusted to the car’s
braking and accelerating dynamics, and has
the dimensions of force/metre.

Experimental tests

The experimental system uses an RCA
transferred electron oscillator power
source. Antennas are modified and scaled
versions of the RCA hand-held radar. An
efficient doubler circuit in microstrip was
developed at RCA Laboratories, as well
as the various video circuits for amplifi-
cation, filtering and processing. Other r.f.
components were purchased as standard
catalogue items.

The components of the experimental
system include the Doppler speed sensor
and the active radar power supply which
operates from the 12-volt car battery. The
maximum power drain is 20W. The reflector
is completely passive and therefore needs
no power.

The experimental set-up on the test
vehicle is shown in Photos 3 and 4.
Although the active radar and passive
reflector are slightly larger than an Ameri-
can licence plate, scaling to higher frequen-
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Fig. 15. Accuracy of distance measure-
ments.

cies would decrease the size to that of a
licence plate. The registration numbers can
then be imprinted on the protective antenna
covers, (glassfibre) and the units can be
mounted in the space reserved for licence
plates. Alternatively, the active radar can
be mounted behind a plastic grille.

The experimental collision avoidance
radar has been extensively tested on RCA
Laboratories’ grounds and adjoining
highways.  Although not specifically
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“ruggedized” for highway use, the system
has not failed from vibrations or adverse
climatic conditions. It was not affected by
rain appreciably, nor was the performance
noticeably degraded by applying a layer of
mud and road dirt to the antenna covers.

The distance measurements were quite
repeatable and of adequate accuracy. Fig.
15 shows measurements of distance read-
ings on the display meter versus actual
distances (using the zero crossings counting
technique). Errors can be reduced further
by using a more linear meter movement
although the quantization limitation is still
present.

Experimental tests were concerned with
determining whether the new processor
would not be subject to the coarse quanti-
zation effects that previously occurred. The
radar and processor were mounted on a
car which was situated 40 metres from the
harmonic reflector. Then the car was
slowly moved in O-1-metre increments a
total of 1-5 metres. At each point a reading
on a digital display was noted (the display
itself had a quantization of 0-1 metres). The
experimental parameters of the system were
Ju = 2:2kHz and 4F = 22MHz. For these
parameters, the quantization error with the
zero crossing processing previously used
was about 1-7 metres. Results of the
experiment using the new processing

‘\Photo 4. Process-ing and display unit inside vehicle. J
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Fig. 16. Experimental results with non-quantized processing.

technique are shown in Fig. 16. Note that
the quantization has been reduced to 0-1
metres (basically the display limitation).
Therefore, the new technique does eliminate
the coarse quantization effect.

Modes of operation

Several different modes of utilizing the
collision avoidance radar can be discerned.
In a semi-automatic mode, the radar will
sound and flash an alarm whenever
warranted; taking action will be left to the
driver, who may choose to slow down,
change lanes, or ignore the warning for any
reason.

In another mode of operation, the brakes
can be applied automatically, either
immediately the alarm is sounded, or with
delayed action, giving the driver a chance
to act first. If the driver fails to act, the
system will provide a last-minute “panic”
stop that will at least moderate the collision
impact.

In yet another mode, the collision avoid-
ance radar can be integrated with a cruise
control system, providing completely
“foot off” operation.

It is also possible to “tag” specifically
identified collision hazards located on or
off the highway, such as bridge abutments,
construction barriers or trees. A reflector
mounted on such an obstacle will stop a car
approaching it within a predetermined
angle, but will not influence a car travelling
in a safelane.

Reflectors can also be placed at wrong-
way entrances to one-way streets or high-
way exit ramps to prevent inadvertent entry.

Cost and cost effectiveness

The system lends itself very well to inte-
gration using printed-circuit techniques
throughout. The passive reflector, which in
general use will have to be mounted by law
on the back of every vehicle (similar to
requirements of red tail-lights), can be pro-
duced inexpensively on one printed-circuit
board. The active radar is more complex,
but not more than a.m./f.m. radios currently
used in cars.

To make the radar “cost effective”, its
cost must be less than the damage involved
in the rear-end collisions which have been
prevented through its use, on the average.
We have mentioned an estimate of $10
billion in “societal cost” per year due to
rear-end collisons. This comes to $100
per car per year, which amounts to a sub-
stantial sum over a vehicle’s lifetime. A
radar with a capability of preventing or
moderating even a fraction of the rear-end
collision damage might become quite an
attractive proposition.
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Japanese Radio, Record and Tape Player
Schematic/Servicing Manual by Homer
Davidson has information on most of the
Japanese equipment available today. Full cir-
cuit diagrams along with photographs of the
various pieces of equipment are given. This is
supplemented with a systematic guide to the
servicing including general “symptom and
cause” charts. Part lists with part numbers are
given and replacement details where applicable.
The book ends with a list of major importers
with addresses. Price £1.90. Pp. 228.
Foulsham-Tab Ltd, Yeovil Road, Slough,
Bucks.

Robotics by John F. Young will be useful to
people concerned with or just interested in
robots. After a general chapter on robots
describing different types and their uses the
book deals with specific aspects of robotics in
detail. Robot senses, simulating human senses
as well as those for detecting radio or ultra-
sonic waves are discussed. Muscles of the
robot, robot stability, mobility and limbs,
robot vision, hearing and speech are all dealt
with in detail. The final chapter is devoted to
the future of robots pointing out the economic
and social consequences. Price £6. Pp. 303.
Butterworth Group, 88 Kingsway, London
WC2B 6AB.
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Component Performance and Systems Appli-
cations of Surface Acoustic Wave Devices
I.E.E. Conference Publication 109. This book
is a result of a specialist seminar organized by
the LEE. in association with two working
groups of the LE.E.E., which was held from
the 25th to 28th September, 1973. Two major
interconnected themes are covered (a) com-
ponent performance of existing surface acoustic
wave devices. and (b) present and future
systems applications of s.a.w. devices. The
book covers eight sessions each having a dif-
ferent chairman. Materials and fabrication.
acoustic subsystems, programmable devices,
filters, radar application of s.a.w.. digital signal
processing, communication systems and air
traffic control applications are all dealt with.
The book concludes with a summary of chair-
man’s remarks and a final discussion. Price £11
(special price to 1.E.E. members on application
to publisher with membership number). Pp.
372. Publication Sales Department, Institution
of Electrical Engineers, Station House, 70
Nightingale Road, Hitchin, Herts SG5 IRJ.

ITV Guide to Independent Television 1974
contains detailed information on more than 200
existing or proposed IBA transmitting stations.
It describes the work of the authority and the
associated programme companies. One section
covers technical operations with details on
recent developments in television as well as the
planning and .building of a transmitter. There
is also a chapter on factors affecting reception
and how it may be improved, together with
maps for each main u.h.f. transmitter. In
addition to technical information the book has
separate chapters on each category of pro-
gramme. These include planning, audience
research and advertising control. Price 90p.
Pp. 240. Independent Television Publications
Ltd, 247 Tottenham Court Road, London
WIPOAU.

101 TV Troubles by Art Margolis. The book is
divided into 15 chapters, each of them being
concerned with one type of symptom. All the
relevant circuitry is described and then causes
for the fault in question are suggested along
with the possible remedies. As well as basic
television faults all the main colour faults are
analysed together with circuit diagrams and
theory. Price £1-40. Pp. 218. Foulsham-Tab
Ltd, Yeovil Road, Slough, Bucks.

How to listen to the world—9th edition,
produced in association with the BBC. The
purpose of this book is to enable the reader to
obtain the best results from his radio or
television receiver. Several chapters deal with
problems encountered by an international
broadcasting station and other articles are
devoted to topics of general interest, including
“QOperating a DX station” and “Listening to
Music”. A new section in the book is an
International Buyer’s Guide giving information
on numerous items of audio and com-
munications equipment. Price £1-90. Pp. 168.
Fountain Press Model & Allied Publications
Ltd, Book Division, Station Road, King’s
Langley, Herts.

Problems in Electronics, by J. Auvray and M.
Fourrier, provides a large number of exercises
and calculations involving passive and active
components covering frequencies from Lf. to
w.h.f. There are also chapters on logic circuits,
filters and circuit synthesis. All problems are
accompanied with detailed solutions and are
based on real circuits. Price £6. Pp. 430.
Pergamon Press Ltd, Headington Hill Hall,
Oxford OX3 0BW.
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Telephone: Maidstone (0622) 59881 Y |

WW—084 FOR FURTHER DETAILS
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The Sinclair Cambridge...

no other calculator s so powerful
and so compact.

Complete kit-£24-95!

(PLUS VAT)

Features of the Sinclair Cambridge
sk Uniquely handy package.
417 x 2” x 1%, weight 31 oz.

¥ Standard keyboard. All you need
for complex calculations.

The Cambridge — new from
Sinclair

The Cambridge is a new electronic
calculator from Sinclair, Europe’s
largest calculator manufacturer. It
offers the power to handle complex
calculations, in a compact,

reliable package. No other calculator | >k Fully-floating decimal point.
can approach the specification below sk Algebraic logic.

at anything like the price —and by
building it yourself you can save a
further £5-50!

Truly pocket-sized

With all its calculating capability, the
Cambridge still measures just

4%’ x 2" x 1% ". That means you can carry
the Cambridge wherever you go
without inconvenience — it fits in your
pocket with barely a bulge. It runs on
U16- type batteries which gives weeks
of life before replacement.

Easy to assemble

All parts are supplied — all you need ,
provide is a soldering iron and a pair of r

cutters. Complete step-by-step
instructions are provided, and our service - )
department will back you throughout if r r
you've any queries or problems.

Total cost? Just £27-45! R e e
The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32-95 — so you're saving
£5-50 1 Of course we'll be happy to supply you
with one ready-assembled if you prefer —it's
still far and away the best calculator value

on the market.

sk Clear-last-entry feature.

sk Four operators (+, —, x, =),
with constant on all four.

sk Constant acts as last entry
in a calculation.

sk Constant and algebraic logic
combine to act as a limited
memory, allowing complex
calculations on a calculator
costing less than £30.

sk Calculates to 8 significant digits,
with exponent range from
102° to 10™.

sk Clear, bright 8-digit display.
sk Operates for weeks on four
U16-type batteries.

(MN 2400
recommended.)

s

-
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Assembly time is about 3 hours.

Contents:

Coil.

. Large-scale integrated circuit.
. Interface chip.

. Thick-film resistor pack.

position.
. Printed circuit board.
. Keyboard panel.

OND AWM=

transistor).
9. Battery clips and on/off switch.
10. Soft wallet.

%

This valuable book — free!

If you just use your Sinclair Cambridge for
routine arithmetic — for shopping,
conversions, percentages, accounting,
tallying, and so on — then you'll get more than
your money'’s worth.

Butif you want to get even more out of it,
you can go one step further and learn how to
unlock the full potential of this piece of
electronic technology.

3
12345678

o TECHAOU
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s

x
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The Sevciex Cambrage
o Cac ks

Imtrustiond for use

e S

; ;———-———- g
How ? It’s all explained in this unique
booklet, written by a leading calculator
design consultant. In its fact-packed 32
pages it explains, step by step, how you can
use the Sinclair Cambridge to carry out
complex calculations

| — g | — ||

Sinclair Radionics Ltd, London Road, St lves, Hunts
Reg.no 699483 England VAT Reg.no 2138170 88

A complete kit!

The kit comes to you packaged in a heavy-duty polystyrene container.
It contains all you need to assemble your Sinclair Cambridge.

Case mouldings, with buttons, window and light-up display in

. Electronic components pack (diodes, resistors, capacitors,

as3

ual size!

42in long x 2in wide x Visin deep

R

Why only Sinclair can make you this offer

The reason’s simple : only Sinclair — Europe’s largest electronic calculator
manufacturer — have the necessary combination of skills and scale.

Sinclair Radionics are the makers of the Executive — the smallest electronic
calculator in the world. In spite of being one of the more expensive of the small
calculators, it was a runaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
Butthatinitself wouldn't be enough. Sinclair also have a very long experience of
producing and marketing electronic kits. You may have used one, and you've almost
certainly heard of them — the Sinclair Project 60 stereo modules.

it seemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge of smali calculator technology.

And you benefit !

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

The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and
we'll refund your money without question. All parts are tested and checked before
despatch — and we guarantee a correctly-assembled calculator for one year.

Simply fill in the preferential order form below and slip it in the post today.
Pricein kit form:£24-95 + £2-50 VAT. (Total: £27-45)
Price fully built: £29-95 + £3-00 VAT. (Total: £32-95)

r- L L ) ) ) ¢ ¢ 1§ F ] § ]

To: Sinclair Radionics Ltd, London Road, WW/6/74
St lves, Huntingdonshire, PE17 4HJ

Name
Address

Please send me

|l a Sinctair Cambridge calculator kit at
£24-95 - £2-50 VAT (Total : £27-45)

ﬁ a Sinclair Cambridge calcutator ready buift
at £29-95 - £3-00 VAT (Total : £32-95)

*l enclose cheque for £ made

outto Sinclair Radionics Ltd, and crossed.

*Please debit my *Barclaycard/Access

account. Account number

*Delete as requ red PLEAS

-——-—-m—mmmm--“--lnmmm—
WW-—085 FOR FURTHER DETAILS
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| Colorline CableTV

has even longerreach

EMI Colorline is now
available with two new
comﬁetitively-priced long-
reach trunk amplifiers for
systems with trunk routes
up to 35.5 km. The RE984
Amplifier (40-270MHz) is
designed for systems
requiring a large number of
units in cascade. The RE993
Long-reach Low Frequency
Amplifier (30-120 MHz) is
for Supertrunk lines, and
operates on a limited band-

width to achieve even longer ' §
reach. Automatic gain (ALSC)

versions of both amplifiers
are also available. Another
new device is the EMI outlet
plate (complying with the
recommendations of

IEC 169-2) for Colorline or
other cable television
systems.

Colorline is a multi-
channel push-pull system
with high channel capacity,
low distortion and high
cascadeability, and is
supported by unrivalled
experience of European
cable TV requirements.

110 EMI Sound & Vision

Telecommunications Division, EMI Sound & Vision Equipment Limited.
252, Blyth Road Hayes, Middlesex.

Telephone: 01-573 3888 Telex: 25145

A member of the EMI Group of Companies.

International leaders in music, electronics and leisure

WW—086 FOR FURTHER DETAILS
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Programming the ‘‘Scientific’’

A four-function calculator chip re-programmed

by Nigel H. Searle, Ph.D.

Sinclair Radionics Ltd

When considering new products, a cal-
culator manufacturer is constantly faced
with the problem of whether to buy a
standard chip from a semiconductor
house, or to design a new chip. In the
former case. he will be faced with the
prospect of competing head-on with other
manufacturers using the same chip. whose
calculators will therefore have the same
functional characteristics as his own. In
the latter case. he will have a unique pro-
duct, but there are risks involved. Until
recently, a custom calculator chip design
has meant a substantial investment of
both cash and man-power in a product
which takes almost 12 months to come to
a rapidly changing market; and it has
been a step into unknown areas of new
semiconductor process rules, production
yields, and so on. Custom designs will
continue, though, as long as the tech-
nology is developing at its present pace.
However, there is now an alternative,
which involves re-programming a standard
chip to radically alter the capabilities of
the end product—the calculator. The re-
sultant chip will be as easy to produce as
the standard device from which it has been
developed so there are no unknown
quantities with respect to the validity of
the overall design or production yields.
Furthermore, the design effort and cost are
considerably less; so also is the total
development time, allowing the calculator
manufacturer the luxury of having only
to meet the market’s requirements 6
months ahead instead of 12.

A brief description of the structure of
a calculator chip will help in the under-
standing of what is involved in re-
programming it. For this purpose, it is
necessary to consider only the three main
parts of that structure—the random access
memory (RAM), the processor or arith-
metic unit, and the read-only memory
(ROM).

The RAM is the dynamic data storage
mediunr.  Typically it is organised into
4-bit groups, each capable of storing a
binary-coded decimal (BCD) digit. The
4-bit groups may themselves be organised
into registers each of perhaps 12 or 16
digits. A 12-digit register would be suit-
able for an 8-digit calculator, and a 16-
digit register for a 12-digit machine, the
extra digits in each case being used to

store information about the position of the
decimal point, the sign of the number in
the register, and so on.

The processor is capable of operating
upon the data in the RAM and altering it.
For example, it may take two digits from
the RAM, add them. and store the result
in the RAM location from which one of
the two digits came. Often the processor
will also set a bit of RAM, which could be
one of several bits separate from the
main register-structured RAM, to state
*1" or state “0” depending upon whether
the addition of two digits caused a carry
or not. i.e. whether they totalled more or
less than ten. The processor is controlled
by instructions from the ROM which is
split into words each of a fixed length,
typically from 7 to 15 bits, and each
containing a member of the instruction set.

In addition to instructions which tell the
processor to operate on data in the RAM,
there will also be instructions which con-
trol the sequence in which instructions from
the ROM are executed. For example, an
instruction may cause the processor to
transfer control not to the next instruction
in the ROM (which is always the default
option) but to an entirely different
location. if the carry bit is set. In con-
sidering the suitability of a particular
calculator chip for re-programming, the
following factors are amongst those which
must be taken into account:

RAM size

Is the amount of RAM sufficient for the
application? If, for example, a calculator
is to have two memory registers and is to
be capable of handling 8 digit numbers
than at least 32 digits (128 bits) are re-
quired in the RAM, since in addition to
the memory requirements there is also the
register containing the number being dis-
played and the register which contains the
previous result while a new number is
being entered. Most calculator chips for
simple four-function calculators have a
RAM organised into three registers, and
four registers if the chip is aimed at the
four-function-with-memory market.

RAM organisation

Any register structure which is imposed
by the instruction set on the RAM will
inevitably prove to be a restriction in

certain situations. A RAM of 64 digits
which can effectively only be used as four
16-digit registers is potentially less useful
than one which can also be used as eight
8-digit registers. Also. unless there are
separate registers which are broken down
into single bits rather than 4-bit groups.
then it is important that the bits within the
4-bit digit groups of the main RAM can be
directly addressed.

ROM size

Of course. it is important that the overall
ROM size should be sufficient to contain
the instruction sequences necessary to
carry out all the keyboard functions of the
calculator. A short ROM word length
implies a restricted instruction set, which
may be limiting, whereas a long ROM
word is associated with a wide range of
instructions, any one of which causes a
fairly complex operation to be performed
by the processor (for example, the ad-
dition of two registers rather than just
two digits). A long ROM word may have
been appropriate for the original calculator
application but could well be inefficient
for a different machine because the full
power of the long instructions would not
be utilised.

Subroutines

If the basic instructions of the instruction
set operate only on digits from the RAM
then it is important that at least one level
of subroutine is available so that sets of
instructions can be written to operate on
whole registers and be called by the
various algorithms for the keyboard
functions. If the calculator is to have
scientific functions, such as logarithms and
trigonometric functions, available from the
keyboard, then another level of subroutine
is needed—this time a higher level—so
that the sequence of instructions to per-
form a multiplication, for example, can be
used by the more complex scientific
functions.

Sinclair Scientific

The Sinclair Scientific is a 12-function
calculator (+, —, X, =, log, antilog,
sin, cos, tan, arcsin, arccos, arctan), with
a 5-digit mantissa and 2-digit exponent.
It was developed by re-programming a
chip which was originally designed with

Cont. on page 206
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Pulse modulators

by J. Carruthers, J. H. Evans, J. Kinsler and P. Williams Paisley College of Technology
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An introduction to direct and coded modulation systems for
pulse trains. Circuits of pulse amplitude, code, duration and
position modulators are covered in Circards 15.

Systems using amplitude modulation,
frequency modulation and phase modula-
tion use a sinusoidal carrier which has one
of its characteristics—amplitude, frequency
or phase—varied under the control of an
analogue signal of message x(f). In pulse
modulation systems the carrier may be
considered to be a periodic, rectangular
pulse train c(f) as shown in Fig. 1. The
pulse train has an amplitude A, a pulse
width 7, and a fundamental frequency
fo= l/T

Amplitude, width or position (in time)
of the carrier pulses may be varied as a
function of the lower-frequency analogue
signal waveform to produce pulse modula-
tion, p.a.m., pulse width (duration)
modulation, p.d.m., or pulse position
modulation, p.p.m. For all practical
applications of pulse modulation, the
analogue modulating signal should be
band-limited with a suitable filter so that
it contains a reasonably well-defined upper
frequency component f,, which is the
highest significant frequency in the
modulating waveform.

Each pulse in a modulated carrier
pulse train y(f) contains one sample of
information regarding the “instantaneous”
value of the modulating signal x(z). The
sampling theorem states that all the
information in x(f) will be preserved if
the samples are evenly spaced and
occur at a rate that is not less than 2f,.
In practice the sampling rate normally
exceeds this minimum value by a factor of
at least about 1.2.

Pulse amplitude modulation may be
considered to be the process of changing
the amplitude of a periodic rectangular
carrier pulse train in synchronism with,
and in proportion to, the instantaneous
variations of the modulating analogue
signal. Using a sinewave as an example of
the modulating signal the p.a.m. wave-
form shown in Fig. 2 is obtained. The
basic form of a pulse amplitude modulator
is shown in Fig. 3.

The unmodulated carrier pulse train
shown in Fig. 1 has a Fourier series
representation

NI TR

wherew, = 2,/r.and, = 1,2,3 ...

With a sinusoidal modulating signal of
A sin wt, the amplitude of the pulses
become A.(1 + m,.sin wr) where m, is
the modulation index A/4, which must be
< 1 to avoid overmodulation of the pulse
train.

The p.a.m. wave shown in Fig. 2 may
be considered either as a sinewave ampli-
tude modulating the pulse train, or as the
unmodulated carrier sampling the ampli-
tude function 4.(1 + m, sin ) over an
interval of 7, at a rate equal to the p.r.f. of
the pulse train, f,. The frequency spec-
trum of the p.a.m. signal may be seen
conceptually by consndermg initially that
of the unmodulated carrier which will
contain a d.c. component and a theoreti-
cally infinite series of sinusoids at f,
2f., 3f., etc, which have diminishing
amplitude with increasing frequency.
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Fig. 1. Carrier pulse nomen-
clature.

Fig. 2. A p.a.m. waveform—a
modulated pulse or a sampled
input signal.

Fig. 3. The basic pulse-
amplitude modulator.
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Fig. 4 (top). In this example of p.d.m.,
both edges are shifted, modulating the
pulse symmetrically.

Fig. 5. The input signal x(t) varies the
threshold of a triangular pulse from the
integrator to produce p.d.m.

The amplitude modulation will produce
a lower sideband and an upper sideband
to each of the carrier components f,, 2/,
etc and a component at the original
modulating frequency or band of fre-
quencies. This latter component will
have an amplitude of A.m, /T, and may
be recovered by passing the p.a.m. wave
through a low-pass filter, which also
passes the d.c. component. P.am.
signals are required to preserve the
shape of the modulated pulses and there-
fore suffer from the same signal-to-noise
ratio restrictions as a.m. but with a trans-
mission bandwidth requirement of approxi-
mately 3/r,Hz. Consequently p.am. is
more commonly used as a part of the
signal processing in other systems than as
a system in its own right.

Pulse duration modulation may be con-
sidered as the process of changing the
width of the pulses in a periodic, rec-
tangular carrier pulse train in synchromsm
with, and in proportion to, the instan-
taneous variations of the modulating
analogue signal. In p.d.m., either the
leading edges or the trailing edges or both
edges of the carrier pulse train may be
shifted in time due to the modulation.
Fig. 4 shows an example of a p.d.m. wave
where both edges have been shifted and
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the time interval between the centres of
successive pulses remains fixed at 7,.
With a sinusoidal modulating signal the
unmodulated puise width 7, becomes
(1 + m,sinwf) where m, is the modula-
tion index 7,,/7, which must be <1 as the
pulses cannot have a negative width, 7,
being the maximum deviation of the
pulse width from its unmodulated value
7.

The p.d.m. wave contains a d.c. com-
ponent, the original modulating frequen-
cies and the harmonic series of carrier
frequencies each of which has an in-
finite number of sideband pairs associated
with it. In practice, not more than about
three of these sideband pairs has signifi-
cant amplitude so the original analogue
signal may be recovered by passing the
p.d.m. wave through a low-pass filter
provided the carrier pulse train has a
sufficiently high p.r.f. compared with f;,.
The signal-to-noise ratio obtainable with
p.d.m. is greater than that obtainable with
p.am. due to the use of a wider trans-
mission  bandwidth, the improvement
being similar to that of phase modulation
compared with amplitude modulation.
One form of pulse duration modulator is
shown in Fig. 5.

Pulse position modulation may be con-
sidered to be the process of varying the
position in time of the pulses in a periodic,
rectangular, carrier pulse train in synchro-
nism with, and in proportion to, the
instantaneous variations of the modulating
analogue signal. These modulated pulses
cannot be advanced in time so that they
may be considered as being displaced con-
tinuously in time with respect to the
positions in time where the unmodulated

y(t)
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Fig. 6. Pulse-position modulation.

pulses would have occurred as indicated
in Fig. 6. Pulse position modulation can be
produced by generating a p.d.m. signal
and feeding it into a monostable multi-
vibrator. Figs 7 & 8 show two methods of
generating a p.p.m. signal by using a
pulse train p(f) having a normal leading or
trailing edge with a negative-or-positive
slope ramp. The method of Fig. 8 avoids
the need to generate a p.a.m. signal as part
of the process.

With a sinusoidal modulating signal
the “instantaneous” position of the
pulses in time may be represented by
z(t) = f.t + m,sinwt where m, is the
modulation index T7,/T., T, being the
peak deviation of pulses from their un-
modulated position. The p.p.m. signal
may be converted back to p.d.m. or p.a.m.
to recover the modulating signal by means
of a low-pass filter. Because noise has
less effect on the position of pulses com-
pared with its effect on the amplitude or
‘edges of pulses, p.p.m. can provide a better
signal-to-noise ratio than either p.a.m. or
p.d.m.
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Fig. 7 (top). A pulse-position modulator.

Fig. 8. The p.a.m. is dispensed with in this system.
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Fig. 9. Combined amplitude and width
modulation for two information channels.
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Fig. 10. Three-channel operation.
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Fig. 11. A pulse-code modulator.

Sometimes it is useful to convey two
modulating signals on the same pulse
train without resorting to more complex
time-division multiplexing techniques. For
example, it is possible to first pulse-width
modulate a pulse train with one signal and
then pulse-amplitude modulate the p.d.m.
wave with a second signal, the resulting
p.d.m.-p.a.m. wave appearing like that
shown in Fig. 9. Three signals may be
made to modulate the same pulse train
by using one source to vary the slope of
the leading edge, one source to modulate
the slope of the trailing edge and a third
source to modulate the amplitude of the
resulting pulses, as indicated in Fig. 10.

In pulse code modulation the analogue
signal to be encoded is band-limited and
passed to a sampling gate to produce
p.am. The p.a.m. signal can have any
instantaneous value within its allowed
dynamic range and these variations are
converted to a finite number of allowed

levels by a quantizer. This process intro-
duces an error into the signal, producing
quantization noise which places a funda-
mental limit on the achievable signal-to-
noise ratio. Each quantized p.a.m. sample
is then encoded into a group of binary
pulses to produce the p.c.m. signal. The
number of pulses in each code group is
determined by the number of allowed
levels in the quantization scheme. For
example, speech that has been band-
limited to 0.2 to 3.4kHz and sampled at a
rate of 8kHz is commonly represented by
a 128-level quantization scheme so that
a 7-bit code group is required since
128 = 27,

To avoid transmission of the d.c. com-
ponent in the binary coded pulses the
p.c.m. signal is often converted to a
bipolar form. Because only the presence
or absence of a pulse, rather than its
shape, needs to be determined at the de-
coder a transmission bandwidth of only
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about 1/7. is sufficient, where 7. is the
width of a pulse within a code group. The
binary signals can be identically regenera-
ted during transmission, so the overall
signal-to-noise  ratio  obtainable with
p.c.m. is much greater than that with the
modulation methods already discussed.

With speech signals a further improve-
ment is obtained by compressing its
dynamic range at the encoder and expand-
ing it at the decoder, a process known as
companding. The basic processing in a
p.c.m. transmitter is shown in Fig. 11
and that for a time-division multiplexed
p.c.m. transmitter in Fig. 12.

Delta modulation (Am), or differential
p.c.m., does not transmit pulses related to
the instantaneous value of the modulating
signal at a sampling instant, but uses a
one-bit code to convey information about
the rate of change of the modulating signal
between successive samples. The greater
the rate of change of the analogue
modulating signal the greater is the repeti-
tion rate of the output pulses.

The basic form of a delta modulator is
shown in Fig. 13, where the pulse
modulator transmits pulses from the pulse
source to the integrator with one polarity
if the comparator output is negative and
with opposite polarity if the comparator
output is positive. Thus the output from
the integrator is a stepped waveform that
“oscillates” about the continuous input
signal waveform x(f), and always attempts
to keep this difference at a small value.

As a delta modulator transmits informa-
tion about the rate of change of the

analogue signal, an overload condition
can be reached if the analogue signal
changes too rapidly for the successive
pulses, of fixed amplitude, to follow the
change. The modulating signal can be
recovered by feeding the delta modulated
signal into an integrator followed by a low-
pass filter. Although only a 1-bit code is
used in delta modulation, the sampling or
pulse rate has a minimum value that is
higher than that required by the sampling
theorem for p.c.m. For similar perform-
ance delta modulation generally needs a
wider bandwidth than p.c.m. and the
signal-to-noise ratio decreases with in-
creasing frequency. However, the circuitry
required in the encoder and the decoder is
much simpler than for p.c.m.

Titles of cards in Series 15 are

Pulse amplitude modulator with precision
limiter

IC pulse duration modulator

Pulse amplitude modulator with shunt
gate

Pulse duration and position modulation
using 555

Variable slope modulator

Pulse modulation using 555 timer

Pulse amplitude and duration modulator
in ¢.m.o.s.

DC motor control using p.d.m.

Delta modulators

DC amplifier for p.d.m.

Pulse position modulator

Pulse code modulator
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Fig. 12. Multi-channel operation in p.c.m. using time-division multiplex.
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Fig. 13. The basic delta modulator.
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Programming the
‘’Scientific’’ (cont.)
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The Sinclair Scientific calculator. The
Sfour function keys each fulfil a dual
function, selected by the keys at top left
and bottom left.

the simple 4-function calculator market in
mind. It was important that, although the
RAM structure was essentially a 3-
register structure, it could be subdivided
into more than three registers for some of
the scientific functions.

The scientific functions needed only
two levels of subroutine, since the basic
instructions in the instruction set were
capable of operating on entire registers.
The chip had no subroutine structure at all
in fact, but it did have available a number
of single RAM bits which could be used to
identify return addresses in place of the
programme counter stack normally associ-
ated with a subroutine facility.

The use of scientific notation and of
Polish logic, which is the only consistent
method of problem entry for a scientific
calculator, had the side benefit of making
more ROM space available for arithmetic
algorithms.

Even so, the ROM space remaining for
the scientific functions was extremely
limited. This problem was overcome by
some radically different and very compact
algorithms for the logarithmic and tri-
gonometric functions. Again, the in-
struction set had to be appropriate to the
particular algorithms used.

Readers of Wireless World can obtain
the Scientific calculator at a special
discount price. See page a2 1 for details
of the offer.
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N_ew
Products

Pan pot

A pan pot manufactured by Allen and
Heath Ltd incorporates four potentio-
meters mounted at 90° on a steel chassis.
The potentiometers have a linear 10kQ
carbon track with silvered contacts rotating
through 85°. The joystick, which also
moves through 85°, is mechanically con-
nected to the potentiometers by two
sliding hoops bisecting each other. The
joystick bush in the centre of the chassis
requires a hole Hin in diameter for
mounting and the top of the chassis has
two recessed holes for mounting in an
instrument. Each unit is supplied with an
application sheet detailing circuitry for use
in various control circuits. Allen and
Heath Ltd, Pembroke House, Camps-
bourne Road, Hornsey, London N.8.

WW 302 for further details

Polyester film capacitors

General Instrument has announced a new
series of polyester film capacitors,
registered under the trade-mark Crystal-
Cap. The capacitors, which are designed
for by-pass and coupling applications,

WWw302

combine small size with reliability. The
Crystal-Cap construction uses a self-
sealing dielectric film material to form
its own case which provides the smali
size. Terminal wires are inserted under
heat and pressure at each sealed end to
contact the active foils. The operating
temperature of the capacitors is — 50 to
+85°C at the full rated working voltage.
The capacitance range is 0.001 to 1pF
with surge voltage ratings from 50 to 600V
d.c.w. General Instrument Europe S.p.A.,
20149 Milano, Plaza Amendola 9, Italy.
WW 301 for further details

Pulse generator

The 502 pulse generator features a fre-
quency range of 1Hz to 10MHz with
continuous adjustment in seven switched
ranges, a variable pulse width in seven
switched ranges from 50ns to Is and an
impedance switch for selecting either a
high impedance output, giving 3V into
1kQ for use with t.tl. systems or a low
impedance output, giving 5V at 50Q for
use with other logic systems. A function
switch selects square waves or pulses,
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single shot/burst, or external trigger. An
external trigger polarity switch selects
either the positive or negative edge of the
input waveform to trigger the generator.
The 502 has a battery or mains option,
with a le.d. indicator which goes off
when the battery voltage drops below 7V
or acts as an on-off indicator in the mains
version. Price £58 + Vat (£8 extra for
the mains option). Child Instruments Ltd,
la Duke Street, Manchester Square,
London WIM 6HQ.

WW 303 for further details

Powerful power-pack

Farnell have announced a power supply
designated the H30/100. The d.c. stabilized
supply, which is suitable for application
such as driving magnetic coils, has 0 to 30V
and O to 100A available, with automatic
changeover modes of constant voltage or
constant current. The unit employs pre-
regulation techniques to minimize power
dissipation in the series regulator, and
provides load and line regulation figures
of 0.01% with ripple being less than
ImV rms. The dimensions are 104in
high by 1%in wide by 21in deep. The unit
is designed for rack mounting and weighs
190lbs. Farced air cooling is employed
and a thermal overload trip is incor-
porated. Other facilities provided are
remote sensing, remote programming and
the ability 1o operate in a series or parallel
mode. Farnell Instruments Ltd, Sandbeck
Way, Wetherby LS22 4DH.

WW 304 for further details

Temperature indicators

Self-adhesive Hermet temperature indi-
cators combine an accuracy of + 1% with
a cost as low as 3.7p per unit. The range
includes 41 separate temperature ratings
from 40°C to 260°C and labels are
available in a multiple-increment pack,

PuSE GENLRETOR 502

wiLmg 15w =




208

five increments to one label, or in single-
increment tabs. When subjected to their
rated temperature the indicators turn
from silver to black, the chemical change
being viewed through a plastic window.
The self-adhesive indicators can be fixed
on to most clean, dry surfaces after which
they can be submerged in many water or
oil-based liquids without impairing their
accuracy. A. Levermore & Co Ltd, 40—
44 The Broadway, London SW19 1SQ.
WW 305 for further details

Non-linear filter

The voltage controlled low pass non-linear
filter, model 1PVC-1 (patent pending) is a
general-purpose device providing attenua-
tion above the corner frequency. The cir-
cuit can filter without introducing phase
shift either inside or outside the pass
band and exhibits improved attenuation of
noise spikes. The corner frequency is
set, by an external control voltage and/or
capacitance change, from d.c. to 20kHz.
The device, which is input and output
short-circuit proof, requires a supply
voltage of +15V +0.5V. The electrical
characteristics at an ambient temperature
of 25°C are: an input to output offset
voltage of 200mV typical, an input bias
current of 2nA maximum, an input re-
sistance from d.c. to 100kHz of 3.3kQ
typical, with a voltage gain of unity and an
output voltage swing into a load » 15kQ
of +13V typical. Non-Linear Filters, P.O.
Box 338, Trumbull, Ct 06611, U.S.A.
WW 306 for further details

Electrolytic capacitors

Indel 70 is a range of electrolytic capa-
citors designed for industrial applications.
The electrolyte is inert and semi-dry,

which, combined with the anode purity of
99.99%, gives a low leakage current and
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a shelf life of at least three years. The
leakage current is 0.006 CV + 4uA at
20°C within 5 minutes where C is in yF
and V is in volts. The capacitors are non-
inductively wound and incorporate screw
terminals embedded in a glass-filled nylon
deck which minimizes equivalent series
resistance. The range is available from
68uF to 250,000uF with tolerances of
—10% and +50% at a temperature of
20°C +5°C and at 50 or 60Hz. The
voltage range is 6.3 to 500V d.c. and the
operating temperature range is —40 to
+70°C. Advance Filmcap Ltd, Rhosy-
medre, Wrexham, Denbighshire.

WW 307 for further details

Display tube for calculators

The latest addition to the Mullard range
of Pandicon numerical indicators, type
YM1500/12, is designed for use in desk
calculators or similar applications where
space is limited. The display can present
twelve orange-red numerals, 7.6mm high,
with decimal points and commas. The
characters are the seven segment type
with a decade pitch of 6.35mm. An anode
to cathode voltage of 160V is necessary
for ignition with a peak anode current of
14mA. Mullard Ltd, Mullard House,
Torrington Place, London WCI1E THE.
WW 309 for further details

Digital capacitance meter

The model 275 capacitance meter pro-
vides automatic capacitance and dissipa-
tion measurements with an accuracy of
0.1% plus one digit. This is displayed on a
readout of 31 digits with a decimal point.
The instrument’s electronics are solid
state, mounted on a single p.c. board. A
companion comparator for rapid hi-in-lo
sorting and provisions for an external
d.c. bias supply are both available. The
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model 275 uses a test frequency of 1kHz
but a frequency of 100Hz is available in a
mode] 278. Other options include a test
voltage of 1V r.m.s. instead of 0.5V peak,
and an added lower capacitance range of
19.99 picofarads. Tranchant Electronics
(UK) Ltd, Tranchant House, 100a High
Street, Hampton, Middlesex.

WW 308 for further details

Circular connector

A low cost miniature connector has been
developed by Viking Industries Ltd. To
eliminate the use of multi-component parts,
the insulator, coupling ring and connector
housing are moulded as a single unit from
a polycarbonate material. The plug is
locked into the socket by locking tabs;
squeezing the finger grips on the coupling
ring deflects the locking tabs and releases
the plug. The connectors are rated at
SA with a dielectric withstanding voltage
of 1500V r.m.s. maximum at sea level.
In an operating temperature range of —55
to +125°C the insulation resistance is
5 x 10° MQ minimum. Viking Industries
(UK) Ltd, Barton Industrial Estate, Faldo
Road, Barton-le-Clay, Bedfordshire.

WW 311 for further details

Rotary reed switch

A range of lightweight rotary reed
switches suitable for use in hazardous
atmospheres is now available in the UK.
The ten-position switch will mount on
p.c. boards but can be factory/field modi-
fied to suit customer specifications. The
reed is operated by a permanent magnet,
two magnets being used to provide a two-
pole switch. A minimum electrical life of
5 x 10° cycles at 7W maximum d.c. re-
sistive load is specified for each switch.
Maximum switching current is 0.25A
and a typical breakdown voltage is 250

WW309
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volts r.m.s. Maximum contact resistance
is 200 milli-ohms and minimum insulation
resistance is 1 X 10° ohms. B & R Relays
Ltd, Temple Fields, Harlow, Essex CM20
2BG.

WW 310 for further details

Autoranging d.m.m.

A specification guarantee for one year is
given with the model 168 multimeter from
Keithley Instruments Ltd. The autoranging
meter measures a.c./d.c. voltage from
0.lmV per digit to 1000V (500 a.c.),
a.c/d.c. current from 0.1 to 1A and
resistance from 0.1 ohm per digit to
20MQ. The display is a 3% digit lLe.d. type
which gives details of range, polarity,
value and function. A field-installable
battery pack (model 1688) can provide
six hours of continuous operation before
recharging which takes nine hours. Keithley
Instruments Ltd, 1 Boulton Road, Reading
RG2 ONL.

WW 312 for further details

Zero pressure connector

A new Amphenol 224 series of p.c.b.
connectors features a patented system
of cantilevered beam contacts that require
zero insertion force. The two rows of con-
tacts are opened and closed by a quarter-
turn of an activating rod so boards can
be inserted or removed with zero force.
The connectors have 38 contact positions
with solderless wrap terminations. Polariz-
ing keys fit into unused contact positions
and are used for top insertion applications.
The contacts are gold-plated and have
current and voltage ratings of 3.0A and
600V a.c. rm.s. respectively, with an
insulation resistance of 5000MQ minimum.

WW310
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Amphenol Ltd, Thanet Way, Whitstable,
Kent CTS5 3JF.
WW 315 for further details

Low-profile socket

A low-profile socket with a “kink” on the
contact tails retains the socket in a Lin
board prior to soldering. The socket,
which snaps into position, is available with
either 14 or 16 contacts. There is a 0.2in
standoff between the insulator and the
p.c. board for circuit clearance and flux
cleaning. The recommended mounting
holes are 0.035in +0.002in diameter to
ensure the snap-in and retention features.
The socket utilizes a glass-filled thermo-
plastic and the contacts are beryllium
copper with either gold or tin plating.
Rastra Electronics Ltd, 275 King Street,
Hammersmith, London W6.

WW 313 for further details

Conductive paint

This is a paint which becomes electrically
conductive when dry and which can be
brushed, rolled or sprayed. It finds appli-
cation in screening and heating, possessing
a resistance of 1.5, 20 or 100 ohms per
square when applied to a thickness of
60g/sq.m. Adwel Industries Ltd. Power
Road, Chiswick, London W4 5PZ.
WW323 for further details

Power supply

The latest addition to the Zirkon range of
p.c.b. mounting power supplies is the type
PZA3-05-60. This unit requires 240V
a.c. +10% —23%, 48 to 450Hz, and will
deliver 30W at 5V. The output current is
6A at 5V derated to 5A at 6V. Output
ripple is 5mV rm.s., 20mV p.p. The

WWwW312
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overall efficiency is 70% and the transient
response time is less than 100ps. The
supply has an adjustable constant-current
overload limiter, auto thermal derating
and t.tl compatible shut down. Any
number of units may be used in current
sharing parallel operation. Zirkon Elec-
tronics Ltd, Baystrait House, Biggleswade,
Bedfordshire.

WW 314 for further details

Digital phase meter

The digital and analogue indication of
phase angle between signals in the range
2Hz to 200kHz is the function of Type
2971 Digital Phasemeter. Analogue pre-
sentation of phase angle in radians is pro-
vided by a meter, the digital display giving
the result in either radians or degrees,
together with an indication of lead or lag.
The signals may be in the range 10mV to
15V and need not be of the same ampli-
tude. Positive or negative triggering can be
selected. No tuning is necessary. B & K
Laboratories Ltd, Cross Lances Road,
Hounslow, Middlesex.

WW316 for further details

Low-cost oscilloscope

The recently-noted trend towards sensibly-
specified and priced instruments is con-
tinued in the Advance OS140 and 0S240
oscilloscopes. The two are single (OS140)
and dual trace 40cm tube versions to the
same specification, which is basically for
a 10MHz, 5mV/div instrument. The time-
base covers speeds between 200ns/div to
Is/div or more, and free-runs in the
absence of trigger. Comprehensive trigger
control is provided and, in the case of
the OS240, a true x-y facility is obtained
by the use of one of the vertical deflection
amplifiers as a horizontal amplifier.
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Chopped or alternate beam-switching
modes are selected by the sweep-speed
switch. The instruments are designed to
occupy the minimum of bench space,
being 132 X 270 X 31mm in size and
around 5kg in weight. Advance Electronics
Ltd, Instrument Division, Roebuck Road,
Hainault, Essex.

WW324 for further details

Printed-board connector

An addition to the range of Ernie con-
nectors is the 160-way two-part unit,
intended for the inter-connection of
printed-circuit boards. Made in glass-filled
polycarbonate, the connector is 9in long,
the triple-spring contacts being staggered.
The socket contacts are in tinned bronze,
plated with rolled-on gold, and the plugs
are electro-plated in gold, current rating
being 7A at a contact resistance of 12mQ.
Insertion and withdrawal forces are 18kp
and 10kp respectively. Radiatron Compo-
nents Ltd, 76 Crown Road, Twickenham,
Middlesex.

WW325 for further details

Trimmer potentiometers

The RVRI10 cermet trimmer is 10mm in
diameter and is rated at 0.5W at 40°C.
The cermet track affords infinite resolution
and a temperature coefficient of +250
p.p.m./°C throughout the range of 100
ohms to 1 megohm. Pin spacing is on a
0.lin grid and there is an integral dust
cover. These units are made by Hakuto
and distributed by Guest Distribution,
Redlands, Coulsdon, Surrey at 16p in
quantities of 500.

WW317 for further details

R.f. connector

Intended for applications in which the
cable outer must be insulated from chassis
earth, the Amphenol 31-010 BNC con-
nector possesses a moulded plastic body
and is provided with an extra pin for
connexion to the r.f. earth. It is inter-
changeable dimensionally  with ~ the
standard UG-1094/U connector and will
fit a similar mounting hole. Amphenol
Ltd, Thanet Way, Whitstable, Kent.
WW2318 for further details

Digital voltmeter

A direct-voltage only instrument, the
1045 digital voltmeter from Datron is
claimed to exhibit errors of 0.01% of
reading +0.005% of full-scale *ulV,
holding this performance for six months
at room temperatures without re-
calibration. After this period, the instru-
ment is stable to within 0.01% of reading
per year. The 1045 is a 45-digit unit with a
most sensitive range of 0—10mV, an in-
put impedance of 10,000MQ and a
specially-developed integrated circuit input
stage providing current and voltage drifts
of 2pA/°C and 0.3uV/°C. Common-mode

.

rejection ratio is 140dB. Datron Elec-
tronics Ltd, Meteor Close, Norwich Air-
port Industrial Estate, Norwich, Norfolk.
WW319for furtherdetails

DIY pulse delays

A 75Q pulse delay unit, UN068, has been
produced by Matthey principally with the
TV broadcast engineer in mind.

Consisting of two encapsulated modules
enclosed in a metal box having BNC con-
nectors, the device can be wired to produce
delays from 5ns to 4500ns in steps of Sns
or 100ns. Matthey Printed Products Ltd,
William Clowes Street, Burslem, Stoke-on-
Trent ST6 3AT.

WW320 for further details

Solid State
Devices

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

Opto-coupler
A further addition to the Motorola range
of opto-couplers is the 4N25, a high-
voltage version of the 4N26. Minimum
isolation voltage of the 4N25 is 2500V
with an isolation resistance of 10’/ ohms.
The device, which is in a six-pin dual-in-
line package, features a frequency res-
ponse of 300kHz typical, a d.c. current
transfer ratio of 60% and a 2.8yus typical
switching time. The price, for 100-up
quantities, is 95p each.

WW 350 for further details

Low cost triac

The General Electric triac, type SC136
costs 37p each in 100-up quantities and is
rated at 3A, with 200 or 400V options.
The 400V version will withstand the surge
current from a tungsten lamp load of up
to 720W at mains voltage. The device
will also switch to a conducting state auto-
matically without damage, should the
breakover voltage in either direction be
exceeded. A minimum commutating dv/d¢
of 5V/sec, and a non-repetitive peak
current capability of 30A for one cycle of
the mains supply is offered by the device.

WW351 for further details Jermyn

Dual transistors

A range of dual silicon n-p-n transistors
called the NKT 6000 series offer four
devices in a six-lead TO-5 package. The
four devices have matched gains, matched
base-emitter voltages and have an A ratio
of 0.83 to 1.2. The NKT 6001, 3, 5 and
10 have base-emitter voltages matched to
within 1, 3, 5 and 10 millivolts respectively.
WW 352 for further details = Newmarket
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80A thyristors

The 81RM series from International
Rectifier feature 80A at 100 to 1000V
thyristors which are rated for use up to
10kHz or with 200A/us repetitive di/dz.
The series has a peak surge current
capability of 1640A and a fusing I°¢ of
13,500 A’s. Maximum turn-off time with
reverse voltage is 20ps. The devices are
available with flexible leads or flag con-
nectors to Jedec TO-94 and TO-83
respectively.
WW 353 for further details International
Rectifier

L.e.d. linear indicator

F.R. Electronics have introduced a range
of d.l. packaged linear le.d. arrays
designed to mount end-to-end without loss
of centre-to-centre spacing. Each “cursor”
comprises ten l.e.ds mounted in line on
0.lin. centres under a flat, or lensed,
coloured window. Red, green or yellow
types are available as standard at a price
of £2.10 for one-off.

WW 354 for further details F.R.
Electronics

Pulse transistor

The PH 1175 power pulse transistor will
produce a 175W, lus pulse at 1090MHz
with a 10% duty factor at 8dB of gain and
at V. of 50V. The device, which is con-
structed using the patented Auromet
process developed by Power Hybrids,
features the wide metal fingers (fishbone)
geometry inherent in overlay structures,
and emitter ballasting. The transistor is
internally matched for broadband and
d.m.e./ta.c.an. applications with input
and output impedances of 4 + j 7.5 and
3 — j4 respectively, at 1090MHz.

WW 355 for further details Impectron

Infra-red-sensitive
photo-cell

A new range of high-speed, infra-red-
sensitive photoconductive cells with a peak
spectral response at 700nm have been
introduced by Photain Controls Ltd. There
are five cells in the range with direct
voltage ratings from 150V to 300V, power
dissipation of 50mW-150mW, dark re-
sistance 50Mohms—400Mohms and resis-
tance at 10 lux of 5—-10kohms and 50—
100kohms. All the cells will operate from
—20 to +65°C and have a rise time of
10ms and a decay time of 6ms at 100 lux.

WW357 for further details Photain

Suppliers

F.R. Electronics Ltd, Wimborne, Dorset
BH21 2BJ.

Newmarket Transistors Ltd, Exning Road,
Newmarket, Suffolk.

GDS Sales Ltd, Michaelmas House, Salt
Hill, Bath Road, Slough, Berks.
International Rectifier, Hurst Green, Ox-
ted, Surrey RH8 9BB.

Impectron . Ltd, Impectron House, 23-31
King Street, London W3 9LH.

Jermyn Industries, Vestry Estate, Seven-
oaks, Kent.

Photain Controls Ltd, Randalls Road,
Leatherhead, Surrey.
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Send for leaflet RTS?

Ferrograph Company

Limited Auriema House 442 Bath Road

Cippenham Slough Buckinghamshire SL1 6B8
Telephone: Burnham (062 86)62511 Telex: 847297

FERROGRA PH

A member of the Wilmot Breeden group
WW-—087 FOR FURTHER DETAILS

What would you do
if your tape was
so good
nobodybehevedyou? |

You have to see our sound to believe it

That’s the situation we found ourselves in, with our Ultra Dynamic formu-
lations. Audio demonstrations weren't enough. People refused to believe
their ears. We had to prove how good we are. So, we developed a visual
demonstration of sound that enables people to see the difference between
our UD tape and any other tape they choose. By looking at an oscilloscope
screen, they can compare energy output, range, distortion, signal-to-noise
ratio and presence of dropouts.

Technicalities:

We use a Hewlett Packard dual trace storage oscilloscope and a Hewlett
Packard audio sweep generator, The lower trace on the oscilloscope provides
a view of the output signal of the sweep generator. The upper trace provides a
view of the same signal having been recorded and played back so you can see the
performance characteristics of the tape. In the picture above, Maxell Ultra
Dynamic tape is shown against the sweep generator trace. The flare at the right
indicates extended high frequency response. The uniformity of the trace indicates
an extremely accurate overall response

ULTRA DYNAMIC TYPE

UD 35-7 (7in. reel) 1800ft. £3.60
UD 35-7VP (7in. reel in vinyl
case) 1800f1. £4.75

UD 35-10 (10in. NAB reel)
3600ft.

£8.25
uD 5(}7(107m NAB reel) 2500ft.  £7.25
UD 50-10 (3in. tape in 104 NAB

reel) 2500ft. £9.25 L <a o

UD 50-10 (lin. tape in 10%in. Sl “‘3
NAB reel) 2500f1. £18.35 o ° !

LOW NOISE TYPE a

LNE 35-7 (7in. reel) 1800ft. £3.15

LNE 355 (Tin. ree) 9001 £175

LNE 25-7 (7in. reel) 2400f:. £3.80

LNE 25-5 (Sin. reel) 1200ft, £2.00

Add 10% VAT to all the above prices.

maxeill.

ACOUSTICO
. ENTERPRISES
The answer to all your tape needs LTD

Available from leading Hi-Fi Stores or order direct

Sole UK Distributors

:
|
N
|
|
|
|
|
|

I Post to: Acoustico Enterprises Ltd, Unit 7, Space Waye, North Feltham }
Trading Estate, Feitham, Middlesex, Tel.: D1-751 0141 (4 lines).

WW-—088 FOR FURTHER DETAILS
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The new recorder from

Console, rack-mounted, trolley-mounted or transportable.
Parts needing routine servicing are immediately accessible.
Uses %" tape: standard;long-play, double-play.

Twospeeds: 15/ 7V, or 7%/ 3%in/s.

Servo-controlled run and spooling.

Available as line in/line out,or with full metering/ monitoring.
Models for stereo, twin track, full or half-track mono.
Real-time indicator is direct reading at both speeds.
Auto-stop at counter zero can be set for any point on tape.
Provision for remote controland remote display panel.

Tape motion sensingand TTL/MOS logic gives fastest possible
response to all valid commands.

Electronicinterlocks give total protection against misuse.

Internal speakers, twin 10-wattamplifiers, phone outputs.

Ferrograph Professional Recorder Co. Ltd.
Auriema House, 442 Bath Road,
Cippenham, Slough, Bucks.SL1 6BB, England.
Telephone: Burnham (062 86) 62511. Telex 847297

Ferrograph Protessional

A member of the Wilmot Breeden Group of companies.

WW—089 FOR FURTHER DETAILS
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cAlice s BROADCASTING

Alice AM82/B Self-op
Broadcasting Desk

Designers and manufacturers of broadcasting equipment, systems designers
and installation engineers
ALICE (STANCOIL LTD), ALEXANDRA RD, WINDSOR, ENGLAND. TEL: WINDSOR 51056/7
WWTO‘)O FOR FURTHER DET&ILS

modular studio console supplied to
THE NORWEGIAN OPERA COMPANY
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MIDAS AMPLIFICATION
87 north grove, london, N15 5QS. tel. — 01-800-6341

WW—091 FOR FURTHER DETAILS
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Professional sound recording

A view into the present and future commercial recording industry,
its techniques, equipment, development and capabilities.

by W. E. Anderton

Assistant editor, Wireless World

It’s hard to accept the fact that music and
commercialism go hand in hand, but this
commercialism has led to the vast industry
involved with sound recording. The re-
sources available to development engineers
made possible through the growth of pop
music over the last two decades plus new
demands made on equipment from discern-
ing recording engineers and artists has led
to a snowballing situation of more money,
better performance and more facilities.
The complexities of recording have built up
at such an incredible rate that it has become
necessary to stop and take a look at the
industry as a whole, to ask why or if com-
plexity is necessary and how simplification
is possible. The aim of this feature is, there-
fore, to provide a unified view of the develop-
ing recording industry, to show how
demands from engineers and artists have
led to changing techniques of recording
and to reveal the influence this has had
and will have on equipment performance
and the facilities deemed necessary to
produce a sound recording of the highest
quality.

An idea of the resources necessary to
equip a large sound studio is provided by a
contract recently received by Ruper Neve
and Company to supply six recording con-
soles to the world-wide operations of EML.
The consoles have a total value of over
£250,000.

The main reason for the growth in equip-
ment cost has beenthedevelopment of multi-
track recording from two-track to four to
16 and now 24 tracks with 32 just around
the corner. The pop world has been the
main force behind this, where the final pro-
duct is more dependent on intermediate
electronic processing than the original
sound. So that this processing can be per-
formed with the most flexible control over
the finished product, it is necessary to
separate the information to be recorded as
much as possible. Close miking techniques
can provide a multitrack tape with one in-
strument or sound source per track with
good separation and all easily accessible for
processing.

Commercialism again plays a major part
in this type of facility being commonplace.
If a recording artist appears at a studio and
asks for 24-track facilities—whether they
are in fact necessary or not—and they are
not available, then he will take his money
elsewhere. Fortunately, this demand and
supply situation has not meant that per-

formance of equipment has suffered. Speci-
fications of professional equipment are not
questioned; it’s the use of this equipment
and the reasons for its development which
must be examined.

Future possibilities are staggering. As the
cost of mini digital computers falls to
around one-fifteenth the cost of a compre-
hensive mixing desk alone, there will be
nothing to prevent the use of on-line com-
puters in studios capable of being pro-
grammed o accept input from a control
potentiometer and converting this to any
desired control instruction. Digital equip-
ment will become more and more a part of
the recording process and in fact is already
appearing in the form of automatic mixing
facilities and digital delay lines.

Capabilities offered by many new de-
vices almost point to the redundancy of the
recording artist. One such device manu-
factured by EMS works out the fundamental
frequency of an input signal and converts
this to a related d.c. voltage of the particular
input. Feed this together with another out-
put voltage proportional to the input wave-
form average amplitude into a voltage
controlled synthesizer programmed to pro-
duce the waveform characteristic of any
predetermined instrument and the result is
whatever instrument the producer cares to
record, not what was played originally.
Rather a far-fetched idea but indicative of

Static meter used to check the efficiency
of an ioising device for removing trimmed
waste from vinyl pressings at the Hayes
production plant of EMI records.

the control now offered by instrumentation
over signal processing.

Again, the point is that this type of facility
is well within the capabilities of circuit de-
sign—it’s the use of the final product which
is questionable.

Multichannel recording

The essence of recording 16, 24 or even 32
tracks simultaneously is to treat the record-
ing stage as simply an information gather-
ing process, concentrating purely on
achieving a good signal-to-noise ratio on
each tape track and not considering balance
at all. If 32 microphone signals are to be
condensed to a 16-track tape, some mixing
will be involved but the extent of such mix-
ing will be minimal. Certain economic and
practical advantages then follow. Since
obtaining an effective sound balance may
be time consuming, deferring this process
to separate mix down (final mixing of the
multitrack tape to the stereo or quad
master) sessions is more economical since
the musicians do not have to be paid for
repeated replays. The process of over-
dubbing is now also possible in which some
parts of the music are recorded separately,
musicians being fed with the already re-
corded sound via headphones.

One necessity demanded by this system
of recording is the monitoring of sound
during recording to provide an estimate of
how the final stereo or quadrophonic mix
will sound. An independent mixer must be
provided having as many inputs as there are
tracks and as many outputs as there are
monitoring loudspeakers. During the re-
cording, a trial balance may be achieved on
the monitor and for this reason stepped
level controls are often provided to facilitate
logging. Where the overdub technique is
employed, the input to the monitor mixing
matrix consists partly of pre-recorded signal
and partly of console output.

Since the multitrack -technique pre-
supposes a substantial degree of separation
between musicians, a further essential
provision is the “foldback” mixer or cue
mixer to provide performers with a head-
phone signal enabling them to keep in
time.

The process of mixing the signals from
the master multitrack tape is performed
either with the same console or in busy
studios in a tape mixing room having a
console adapted specifically to this purpose.

The work of building up a good mix is
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lengthy and tedious, being a process of
trial and error dependent to a large extent
on the engineer’s memory and endurance.

For this reason, attempts are being made
to provide the tools for time saving, ease
and greater accuracy of operation. The
automated mix down process is simply one
in which the controls on the console are
linked with voltage controlled devices and
provision is made for the logging of the
settings of these controls in digitally coded
form. The digital code may be recorded on
one of the tracks of the multitrack master
tape, thus ensuring an accurate synchron-
ized store of information relating control
operations to the programme. By re-run-
ning the recording, individual operations
may be modified by means of an updating
facility.

The type of facilities available from a
16 track mixing desk would be as follows:
24 input channels each having line and
microphone inputs with comprehensive
equalization and faders on each channel;
eight output mixing groups (each group
provides a combination of sub-mixes) with
remix facilities plus eight output tie lines for
16-track recording; four limiter/compres-
sors with linking of control lines for stereo
or quadraphonic operation; four equalizer
units terminated on a patch panel; four
reverberation groups (send and return)
with pan pots and group selectors on the
return lines; four foldback or cue groups; a
four-speaker monitor system with 16-track
playback to the monitor matrix; four studio
playback outputs, up to 21 VU meters and
pre-fade listen available on all input chan-
nels (this facility allows the operator to
monitor a particular input or group prior to
feeding it to the main output) plus patching
and talkback facilities with pan potentio-
meters on all input channels and monitor
tracks.

If this list were extended appropriately
to cater for 24-track recording, it’s obvious
that the amount of control required when
all input channels are in use calls for the

New Neve console at the BBC Television Centre, studio 3.

automation facility—not to replace or de-
value the status of the recording engineer
but to provide a useful memory store of all
level settings and their position in time.

Automation

To reiterate, an automatic mixing facility
will encompass the simultaneous recording
on spare tracks of the master tape of digital
control data derived from the analogue
signals being handled by the mixing desk.
On replay, the control data resets the desk
levels to produce the previously achieved
audio mix. The system must be capable of
being easily updated if necessary.

Control of faders can be achieved by one
of two systems' (although it is believed
that a completely different system will
shortly appear in the UK of which no de-
tails are available at present). The first isa
servo controlled conventional fader oper-
ated either manually, or positioned by a
motor powered by a small servo amplifier.
Two inputs to the servo amplifier would
be a control voltage and the other a feed-
back control voltage to stabilize the servo
system. The main advantages of this system
are low noise and obvious operation as the
fader knobs physically move in sympathy
with the data input to the servo amplifier.
Mechanical complexity and the need for a
power amplifier requiring relatively high
current tend to offset the advantages.

A second system uses voltage controlled
amplifiers as the faders themselves.
Frowned upon in the past for their poor
stability and noise performance, v.c.as are
now available with low inherent noise, low
distortion and high gain. An indicating
system must be provided if the v.c.a. is to
be used as a practical fader so that the effec-
tive position of the fader can be easily read
at any time. Light-emitting diodes can be
included to indicate the control voltage and
hence the effective slider position. The
advantages of the v.c.a. are low cost, low
current requirements, a high level of stability
and a low level of complexity.

Wireless World, June 1974

The v.c.a. circuit may not itself be com-
plex, but the control unit must be. The fader
control voltages are multiplexed and con-
verted into a digital signal for recording on
spare tracks. The control unit must then
decode replayed signals, convert them back
to analogue form by sample and hold cir-
cuits and provide adequate timing facilities.
Some form of error correcting code must
also be supplied as sound recorders use tape
of inferior quality compared with computer
tape, in that a higher level of dropout can
usually be tolerated.

It will be some time before automatic
mixing facilities become a common sight in
recording studios. One possible problem
may be the use of different methods for
coding and decoding the control signals on
different desks. This would mean that a
tape recorder using one facility must have
its final mix prepared using the same facility
and cannot be taken to another studio for
the final mix down as sometimes occurs.

Multitrack audio in video recording

Recording a video programme and the
associated audio signal on separate
machines has the advantage that the audio
tape can be handled by sound engineers
using multitrack facilities, until it is ready to
be dubbed back on the edited video tape.
The television industry has been slow to
adopt this technique although the film in-
dustry has used it for a number of years.
Problems in synchronizing separate video
and audio recorders have only recently
been solved by the use of an 80-bit digital
code generated 30 times a second (for a
60Hz field rate) known as the SMPTE
code.? The main concern of the code is to
provide a means of gaining some increase
in quality and flexibility of the audio por-
tion of the programme by standardization
of synchronizing codes and allowing elec-
tronic editing to be applied to the audio tape.

It was necessary to develop the facility
for audio tape recorders to use the codein
a manner similar to that handled on v.t.rs.
The audio machines could then also be
used in conjunction with the automated
editing systems for post production work.
As a result, a synchronizer code reader is
necessary which will compare code signals
on a frame-by-frame basis and then gener-
ate an error signal to the d.c. capstan servo
that is a function of the difference between
any source of master code (v.t.r.) and the
audio tape recorder.

The code reader has two functions,
the first being to demodulate and decode the
slave (audio recorder) serial time code, the
second to display the slave or master codes
for manual parking of the slave and master
machines. The reader’s ability to read code
from 1/5 to 40 times play speed makes it a
useful tool in the “search’” mode. The syn-
chronizer contains the necessary circuitry
for providing a control voltage to the audio
tape recorder capstan servo circuitry.

Noise

The development of multitrack recording
has resulted in the necessity to use a noise
reduction system to code the original re-
corded tracks and decode during the final
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mix down of a master tape. The noise build
up involved in processing a 24-track tape
for stereo is approximately 10dB. The four-
band compressor-expander processor used
by the Dolby A noise reduction system is
now almost a standard compact fitment for
a professional sound recording studio al-
though two American systems, DBX and
Burwen, are now available in this country.
Over 8,000 recording tracks are equipped
with A-type units.

An exciting development in the use of a
noise reduction system for discs is taking
place at the moment. In America, records
have already been produced processed with
the DBX system. The disc processing
system is an extension of that used for pro-
fessional tape noise reduction, involving
broadband compression during recording
and expansion during playback but with the
frequency weighting of the r.m.s. level-
sensing circuit set to cope with disc noise
—including rumble, high level pops and
clicks as well as tape hiss from the master
tapes. Using the DBX,? it is possible
to achieve a dynamic range of around
100dB, about 30dB better than is at present
accepted. Production variations are also
open to record companies using this system:
either getting more music on a record with-
out degrading the normal signal to noise
ratio, or putting a 12in L.p’s worth of record-
ing onto a ten inch disc with no loss in
quality but with a 30% saving in precious
vinyl, or using the system to overcome the
high surface noise inherent in discs pressed
using ‘cheaper and inferior plastic
compounds.

A commercial decoder has been intro-
duced, available in the Statesfor $200, and it
is hoped that a consumer version will soon
be marketed at about $100. The only appar-
ent problem with the system is that pro-
cessed discs are not compatible with repro-
duction when no decoder is available. It is
therefore unlikely that the system will ever
be universally accepted even though the
results seem quite remarkable. The Decca
Recording Company in this country is at
present evaluating the system.

A further development over the last two
years has been the application of the Dolby
noise reduction system to optical sound
tracks. Initial research by Dolby Labora-
tories* showed that much of the poor
quality of the optical sound track could be
due to the way in which it was used, rather
than to any inherent defect in the optical
recording principle itself. An investigation
showed that wide-range, high-fidelity optical
sound-tracks can be made, the sole signifi-
cant problem being the resuitant relatively
high noise level, which increases with the
use of the print.

A’ considerable amount of treble cut is
applied when optical sound-tracks are
played back in the theatre. This high fre-
quency roll-off, set by the American Aca-
demy (of Motion Picture Arts and Sciences)
Standard Electrical Characteristics first
published in 1938, effects an attenuation of
at least 20dB at 9kHz. “Each characteristic
was arrived at by listening to a variety of
studio release product in a number of
theatres. . . .” Films were made to match the
theatres, and the theatres made to match the
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This table compares some of the common characteristics of a total recording system from
microphone to disc. These are only intended to provide the order of magnitude of specifications
of a typical professional system. The parameters shown are not necessarily the most important

for the assessment of an individual piece of equipment.

Condenser Moulti- Channel Noise Multi- Disc cutter
pressure channel control reduction channel and
gradient sound amplifier unit tape associated
microphone mixing recorder amplifiers
console (15 ips)
Frequency  30Hz—16kHz 20Hz—20kHz 15Hz-20kHz 30Hz-20kHz 60Hz-15kHz 40Hz—16kHz
response + 2dB + 1dB + 0.5dB + 1dB + 1dB + 1dB
{record/
replay)
Sensitivity  2mV/dyne/ N g ’ 0dBm Max input Recorded
cm? Adjustable between line in +22dBm level settable
— 80dBm and + 10dBm and out in steps up
to + 8dB
Distortion 0.5% at T.H.D. at mic. input 0.2% from 1% max 0.3% at 1kHz
128dB SPL 20dBm into + 20dBm 40Hz — (NAB) (cutter drive)
600 from and 1kHzis 20kHz at
any output 0.01% + 8dBm
0.075%
Noise 10dB from
reduction 30Hz to
5kHz rising
to 15dB at
15kHz
Noise level  Self-noise —80dBm —125dBm 62dB (s/n) Better than
— 17dB ref. 2 residual equiv. input (NAB) 70d8B (signal
X 10 ~*dyne/tm? output noise  noise to rumble)

films, resulting in the conclusion it is wrong
to accept that the Academy characteristic
was derived to create the best compromise
between noise reduction and high frequency
response.

The practical consequence was found by
Dolby Laboratories to be that “if a theatre
has a flat playback frequency response,
optical sound-tracks recorded and repro-
duced with the Dolby system will exhibit an
improved frequency response, decreased
distortion, and alower noise level. The same
sound track is, however, compatible in a
conventional theatre”. Further investiga-
tions took into account limitations such as
theatre loudspeaker performance and sug-
gested an acoustical response approximately
6 to 8dB down at 8kHz. .

A Dolby noise reduction unit was conse-
quently designed specifically for motion
picture reproduction. Units of this type are
being installed in theatres only after acousti-
cal measurement of each auditorium has
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Comparison of surface noise on

quiet and noisy vinyl pressings (RIAA
playback, “‘A’’ weighted scale,
unmodulated groove).

established the equalization or loudspeaker
modification required to ensure that the fre-
quency response of the entire system, in-
cluding the theatre acoustics, will be as
uniform as possible.

More mobiles

Large mobile recording units with com-
prehensive multitrack facilities and costing
upwards of £60,000 seem to be springing
up left, right and centre. The only major
limitations involved with mobile recording
are the amount of space available for equip-
ment and the acoustics of the unit for moni-
toring purposes. Sound proofing is not
necessarily as great a problem as it may
seem, especially if the internal acoustics
can be made just right. Most units are used
for recording onto a multitrack master but
the final mix is usually done in more spaci-
ous studio surroundings. For £400 a day
(plus tape) it is possible to have the use of a
mobile unit containing 24-track console
and record facilities, microphones, monitor
loudspeakers, noise reduction, echo, limiter/
compressors, equalizers, c.C.t.v., plus engin-
eers, bathroom, toilet and kitchen sink.

If all this seems to be lacking in value, the
main purpose is to supply full muiti-track
capabilities together with attendant equal-
ization and remix facilities. A growing need
which the mobile fulfils is to provide these
sort of facilities in the relaxed atmosphere
of music making in a country house or
even in the open air.

A major constraint on the achievement
of normal control room conditions is the
geometry of the vehicle, whose width con-
striction is at 2.5m. With typical monitoring
loudspeakers, this means an average dist-
ance of 1.8m between speaker cones and an
optimum listening distance to the monitor
engineer of 2.5 to 3m.

Control console design varies little from
current studio practice except in the need to
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conserve space. Auxiliary facilities are
located in vertical panels mounted against
the side of the vehicle to conserve space,
but multi-track recorders are unavoidably
of the standard studio construction and
therefore occupy considerable floor space.
Communication facilities must be more
comprehensive than those provided in the
average studio so some system of closed
circuit cable television should be included.

While mentioning the increasing number
of mobile units in operation, it’s worth
noting another small industry within an in-
dustry which has recently developed as the
result of commercial demand. Commercial
radio advertising known as “spots” has
meant the use of studios specifically making
their bread and butter from producing spot
recordings. To make a compromise between
the type of sound quality normally expected
from a pocket transistor radio and that
obtained with a high quality receiving
system, spots are often recorded with bass
and treble emphasis. The recordings are
monitored by the normal studio monitor
loudspeakers as well as by much smaller
versions  simulating  transistor radio
capabilities.

P.c.m. and quad—the future

Efforts are being made to improve the
performance of recording systems, but the
present performance is so close to the
theoretical limits of the magnetic recording
medium that it has become necessary to
develop a new recording system in order
to break through this theoretical barrier.
The choice is either to employ a recording
medium basically different from the
magnetic system, or to use the conven-
tional medium with some modulation
method not affected by the limitations of
recording analogue audio signals on
magnetic tape. A system adaptable for
sound recording which has attracted great
attention in recent years as an excellent
transmission medium is that of pulse code
modulation.

Digital systems for recording developed
by the BBC and by Nippon Columbiahave
been described in Wireless World™> °. Con-
ventional audio magnetic recorders have a
more than adequate signal to noise ratio
for digital recording but the frequency band
is insufficient and timing jitter is too large.
These problems are overcome if a helical-
scan video tape recorder is used as a wide
frequency-band recorder, and if a synchro-
nization system is used in combination
with a buffer memory to provide high timing
accuracy.

An error correcting system is of vital
importance with a digital recording system.
Dropout from magnetic tapes is usually
caused by dust, or peeling or unevenness of
the magnetic coating. Conventional audio
recorders are not significantly affected by
the dropout phenomenon, but a p.c.m. re-
corder would be seriously affected because
the recording area for each bit of informa-
tion is very small. A very small dropout
causes a code error and the physical result
is a clicking noise sounding like a scratched
record.

One method of error correction and de-

signal input signal output
O O

control
indicating input
system +V

o————0Vc
manual auto control
voltage

Simplified voltage controlled
amplifier fader.

tection involves judging the presence or
absence of the check pulse in each binary
word, another involves watching the level
of the reproduced f.m. signal to detect
whether or not the dropout causes lowering
of level. Although these methods are in-
direct, most errors can be successfully
detected.

Recording by p.c.m. is never accom-
panied by the type of noise related to mag-
netic recording characteristics such as
modulation noise. This is because the p.c.m.
signal is composed of a binary pulse stream
and decoding the signals involves only the
presence or absence of pulses. Most of the
noise in a p.c.m. recorder is “quantization
noise” generated when analogue signals
are converted into digital codes.

A further advantage offered by the p.c.m.
recording process is minimum and constant
phase difference between channels when
multichannel signals are recorded on mag-
netic tape. Wow and flutter can be elimin-
ated through the use of a pulsed-oscillator
synchronous system and a buffer memory
which account for any timing variations
arising in the tape transport.

An almost universal cry of dissent
against the future use of digital equipment
is the fallacious one of high cost. It is well
within the limits of modern technology to
produce a completely digital studio barring
input and output devices (microphones,
preamplifiers and loudspeakers). The tech-
nique of multiplex scanning used to read
information from the large number of chan-
nels often now involved in a recording
session means that the number of control
devices can be reduced with a correspond-
ing reduction in cost. One equalizer unit can
be programmed to cope with all channels no
matter how many they may be. As each
channel is scanned, the equalizers’ charac-
teristics are adjusted according to preset
control, to provide the correct equalization
for that particular channel. This could
equally well apply to limiters, compressors,
reverberation and so on.

To back this claim for cost practicality,
it appears that the BBC will soon be con-
fronted with the question of updating their
sound studio equipment with either stan-
dard analogue systems, analogue systems
with facilities for the use of digital ancillaries
or completely digital equipment. It seems
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likely that the first fully digital sound studio
will be in productive use within the next
Six years.

It was intended at this point to comment
on the trends towards quadraphonic re-
cording but so much could be and has been
said in support or against the various coding
systems and recording techniques, that
nothing more of value can be said at this
point in time. Although all of the larger
commercial recording studies have made
allowance for the addition of quadrophonic
facilities as required, very few have mst de-
mands from customer musicians for these
facilities to be employed. It will, therefore,
be a long time before there are many high
quality quadrophonic recordings for sale.

Deafness

A final observation which was made during
the preparation of this article was the con-
troversy over the sound pressure levels
which are likely to cause damage to hearing.
Monitoring levels in studio control rooms
are often painfully consistently loud when
dealing with pop music. It became clear
that there were two reactions to the situa-
tion, either to overstate the problem or to
dismiss it as being non-existent. Although a
deaf recording engineer has yet to be found
there must be many who do not realize the
gradual effect of continued exposure to
sound at high levels. Even though it may not
be vital for everyone to possess sersitive
hearing extending above 16kHz, it must
surely be an asset to anyone earning his
living by judging and controlling sound
quality. A sensible recommendation made
in a paper compiled by the Association of
Professional Recording Studios is that in
studios where listening levels above 90dB
are to be found, facilities should be made
available to staff members being subjected
to these levels for regular audiometric tests
to be carried out by a qualified audiologist.

References

1. Curtis, M. S., “Designing an automated
mixing console”, Studio Sound, July 1973,
Aug. 1973, p 36, p 24.

2. Nothaft, E. M. and Irby T. W., “Multitrack
audio in video production”, JAES, April 1973,
pp 172-176.

3. Blakely, L., “Using Noise Reduction to
Reduce Disc Surface Noise”, Recording
Engineer/Producer, Dec. 1973, Vcl. 4,
No. 6.

4. Swettenham, R. W., “Vehicles for Multi-
track Sound Recording”. paper presented to
47th AES Convention, Copenhagen 1974.

5. Jones, A. H. and Bellis, F. A., “Digital
Stereo Sound Recorder”, Wireless World,
Sept. 1972, Vol 78, No. 1443, pp 432435,

6. “Sound Recorder uses P.C.M.”, Wireless
World, Nov. 1973, Vol. 79, No. 1457.

7. Sato, N., “A new type of audio magnetic
tape recorder”, JAES, Sept. 1973, Vol. 21,
No. 7, pp 542-547.

8. “It is important that everyone in your studio
should read this”, APRS publication, 1972.



as9

OciN Odd

¥ 10 €06 10 3uoydajal NST OVH Adjqwam
aAIQ HiBG JBYIBBH 243UaD UOISIIAI |eUOHEUIJU| 8)8e]

Jeuonuusouy A s

MW

SS3.ppY
awen

‘Juawdinba yd 48430 pue sauoydotdijy
[BUOISS3J0id 813 MU 3] JO S|iejap
Buiuielu0d andojeled AnoA aw puas ases|d

mld’ S . B

OTIN O¥d

STIVLAA YAHLANT JOd €60— MM

{LVA '19%3) 09 pEF :3014d 1817

JTT-€ YIX +40303UU0H

PapIaIys J0}oNpUOd OM} Sa4jBW g :3|qe)
AEPO/- :AAIsuRg

ZH 000'81-0Z :osuodsay

(Buneoyy) swyo pO9 :ddouepaduw
auoydo.oiy wiy-woog 4019ede) GZIA Odd

{LVA '19%8) 0091 F :90kid 1517

AGPG9- :AlAfISuas

ZH 000'E€1-0G :asuodsay

Swiyo Q9 :@ouepadw)
auoydoJdI10}1oede) Jal|eAeT GIA OXd

LYA [9%2) 00 ZEF :9dl4d 1SN
J11-€ Y¥ - 4012aul0d

2w SUO BA0) WAY] U0 SUDIOM UII( IA;

Pap|aIys J010NPUOI OM] SaJJaW Q :3|ge)
Joyioeden) 1043993 (lusius|3 uljelauan

gp09- : AHAIISudS

ZH 000'£1-0€ :asuodsay

(Buneopy) swyo 0OQ :9ouepaduw)

auoydouoiy 40y10ede) [euoi3oaLig-1un 0ZIN OXd

{LVA 19%3) 00'OEF :9914d IsI]

Q11-€ Y71X :40308UU0]

pap|alus 41039NPLOI OM) $3138W Q :3|qe)

Jopoede)) 194393)3 :Juawid|] Buljelausn

gap0/- :AnRIsuag

ZH 000'L1-0€ :@suodsay

(Buneoyy) swyo 0O :9ouepadw)

auoydolo| J0}ede) [eUOIG- UL OTIN OXd

ey A|uo pawaasy
"Sauoydoiol |y
RUOISS}04d m%mm_ Way} pa||ed aAM
1481 way) 193 0} SAeak Om} Usye) S|
9J0W 3UI0S NOA 0} PaY||e} PUB 4oeq
3Wed am Seus e 1Y am J3A3UYAA
Wwie-wooq e ‘d1)3-313 "8y iLl |BuOIidalp
IUN 9y IW |BUOI}IIP-IUWO U. U|
papasu
S|eu01SSaj04d Jeym IN0QeR §jaSInoA ayl|
S|euoissajoid 0} A|SSB|pua pay|el ap
0} PJOJ4E LUPINGI I
'WBY) Paysnd LUSARL M

e
-

GZIN O¥d




a60 Wireless World, June 1974

A IK @& for INDUSTRY.

CK40

Miniature ultrasonic
transmitter and receiver,
for remote control of
television receivers, etc.

A
Juy
‘:Ellz

LM100 ———
High quality inexpensive
omni-directional micro-

phone available with or

without switch, recommen-

ded for teaching machines,

tape decks and many other

industrial applications;

frequency 50 Hz-15000 Hz.

DSt11

Miniature paging unit

complete with cardioid

microphone and

indicator lamp.

DSt 11/41 with one push
button

DSt 11/43 with three
push buttons.

K154

Dynamic moving coil
headphone/microphone
combination incorporating
noise cancelling micro-
phone for language,
laboratories and
communication systems.

D590

Dynamic cardioid micro-
phone mounted on
flexible shaft for PA
systems, paging systems,
etc.

K108 Dynamic moving coil
microphone/headphone
combination.

Inexpensive ultra light-

weight unit. Adjustable
headband for tanguage
laboratories and educational use.

AKG PRODUCTS ARE EXTENSIVELY USED ON PUBLIC ADDRESS SYSTEMS, EDUCATIONAL
ESTABLISHMENTS AND A VARIETY OF INDUSTRIAL SITUATIONS.

MB\K@ EQUIPMENT LTD
182 CAMPDEN HILL ROAD
LONDON W8 7AS. 01-229-3695.

WW-—09% FOR FURTHER DETAILS
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A IK @ for Sound Recording
and Live Entertainment.

fe?

DI90

The general purpose
directional microphone
for PA, vocalists and

amplified musical Dynamic cardioid studio \K
instru ments. microphone. Separate

low and high frequency

systems.

Ca14

(C 414C comb. with DIN
plug on request.)

FET Studio microphone
with large condenser
capsule. Pattern
selector on microphone
for cardioid, omni-
directional, figure of eight
and hy per-cardioid.
Switchable -10 db
attenuator.

C451EB

Standard version “flat”
pre-amplifier — complete
with CK 1 cardioid
capsule, SA 15 stand
adapter or SA 7 quick
release adapter (only for
U.K.) C452E (C 452C
with DIN-socket on
request): 48 volt pre-
amplifier for phantom
powering from mixing
console.

D90

A keenly priced dynamic
microphone yet offering

a good directional

response for tape recording,
public address and

vocalists.

D202

Dynamic cardioid studio
microphone. Separate
low and high frequ2ncy
systems, closely
calibrated.

AKG DYNAMIC AND CONDENSER MICROPHONES ARE EXTENSIVELY USED IN BRITAIN’S
BROADCAST, TELEVISION AND SOUND RECORDING STUDIOS.

mm EQUIPMENT LTD
182 CAMPDEN HILL ROAD
LONDON W8 7AS. 01-229-3695.

WW-——095 FOR FURTHER DETAILS
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SALICHIX

SOUND SYSTEMS AND ELECTRONICS

Broeadeast
yslcm

Broadcas: audic system design,
manufaci are and installation by
Audix. Standard and custom built
mixing ard continuity consoles,
distribL Zion, monizcring and
signal sw ~ching form pezrt of the
extensiverenge of Audiz 3roadcast
Equipment

A COMPLETE SERVICE e el AL RS, T
FROM AUDIX OF STANSTED Sxzrd Mos. 68 & 69

MANUFACTURERS OF AUDIX LIMITED - STANSTED " ESSEX CM24 8HS
SOUND SYSTEMS AND TELEPHONE: BISHOP'S STORTFORD 813132
ELECTRONICS (4 lines) (STD 0279)

WW—(%6 FOR FURTHER DETAILS
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NEW NELSON-JONES FM TUNER

PUSH-BUTTON VARICAPDIODE TUNING
(6 Position) (WW* JUNE 73)
Exclusive Designer Approved Kits

What are the important features to look for in an FM tuner kit ? Naturally it must have an attractive appearance when buiit. but it must also embody
the latest and best in circuit design such as:—

oem  NHIAN-J0NTS TUNE
L

MOSFET Front end for excellent cross modulation performance and low PHASE LOCKED Stereo decoder with Stereo mute, see below.
noise. R B AR
3 GANG Tuning for high selectivity EED fine tuning indicators.
VARICAP tuning diodes in back to back configuation fo low distortion. PUSH BUTTON tuning (with AFC disable} over the FM band (88-104).
CERAMIC IF filters for defined IF response. |
INTEGRATED circuit IF amplifiers for reliability and excellent limiting/AM IC STABILISED and S/C protected power supply.
rejection. CABINET double veneered against warp.

The Nelson-Jones Tuner has all of these features and many more, and more importantly the design is fully proven not just with a few prototypes but with many thousands
of working tuners spread across the world.

Typ. Specn: 20 dB quieting 0.75uV. Image rejection —70dB.1.F. Rejection —85 dB

Basic tuner module prices start as low as £11.40, with complete kits starting at £24-95
(mono) + PP 50p. and of course all components are available separately.

Ourlow cost alignment service is available to customers without accessto a signal generator.
Please send large SAE for our latest price lists which detail all of the many options and
special low prices for complete kits. All our other products remain available.

PORTUS AND HAYWOOD PHASE LOCKED DECODER (W.W. Sept. *70). Still the lowest
distortion P.L. decoder available. THD typically 0.05% (at Nelson-Jones Tuner Q/P level) !
Supplied complete with Red LED.

Price £6.50 when bought with a complete N-J tuner kit or £7.68 if bought separately
(P.P. 19p.)

PLEASE NOTE. Existing tuners are readily convertible and kits/parts are available for this
purpose.

TEXAN AMPLIFIER. We have designed the tuner case and metalwork to match the
Texan amplifier (see photograph). Complete designer approved Texan kits are available at
£28-50 plus p.p 50p including Teak Sleeve.

No alignment required. Mullard LP1186 front end module used with Ceramic IF and
NEW LOW CUST IC amplifier. Push button tuning (6 position) with Interstation Mute, restricted TYP. SPECIFICATION
range AFC, single LED tuning indicator, phase locked IC decoder, and complete 21V for 30dB S/N
STE R E 0 TU N E R metalwork and veneered cabinet. Complete with IC regulated PSU and full assembly Image rejection 40dB
instructions. (Mechanically identical to N-J Tuner.) IF rejection 65dB

PRICE: Complete Mono kit £22.40 Complete Stereo kit £26.82 p.p. 60p.

THERONDO QUADRAPHONIC
SYSTEM (20 WATTS/CHANNEL)

Complete designer approved kits for this outstanding Quadraphonic Sound System
(‘'P.E." Sep. ‘73, etc.) with the following features :—

Y% SWITCHING FACILITIES AND MODULES FOR SQ, QS AND CD4.
% COMPLETE LOUDSPEAKER ENCLOSURE DESIGN.
Y INDIVIDUAL KITS MAY BE INCORPORATED IN EXISTING EQUIPMENT.
% LOW COST, FULLY ENGINEERED, INTEGRAL DESIGN.
% COMPLETE LOUDSPEAKER SYSTEMS AVAILAELE.
Y% MODULAR BUILT IN-AM/FM RADIO.
Y% KITS AVAILABLE AS PUBLISHED—SEE BELOW.
CBS SQ* MATRIX DECODER Complete Kit £8-:00 Post Free VAT Extra
_ *TM CBS INC. Incl. CBS Licence Fee
PREAMPLIFIER BOARD Complete Kit £3-:00 Post Free VAT Extra
MASTER VOL./TONE/BALANCE BOARD Complete Kit £8-50 Post Free VAT Extra
POWER AMP. BOARD AND HEATSINK Complete Kit £7-50 Post Free VAT Extra
STEREO PAIR per Board
POWER SUPPLY BOARD Complete £5-00 Post Free VAT Extra
MAIN SMOOTHING CAPACITORS (TWO REQD) Per Pair £1-50 Post Free VAT Extra
MAINS TRANSFORMER Complete Kit £6-25 Post Free VAT Extra
CHASSIS—PUNCHED and DRILLED WITH SCREENS Complete Kit £3-25 Post Free VAT Extra
QUAD SELECTOR SWITCH £1-30 Post Free VAT Extra
WOODEN CASE £1:75 Post Free VAT Extra
HARDWARE PACK £2-00 Post Free VAT Extra
CONTROL SECTION FACIA £3-50 Post Free VAT Extra
THE COMPLETE P.E. RONDO SYSTEM IS AVAILABLE AS PUBLISHED. PLEASE PHONE OR WRITE FOR FULL DETAILS
= OPTO-DEVICES
Panel mounting LED's. 7 Seg LED's
RED Usg e (e Al 2'325” R'l”if P1°Tté2 00; 5-24 £1-80
ommon Anode 1- -00; 5- -80.
O e B GREEN 1-9 59p  10-24  49p | 7447 Dec Driver £1-30 (C.A)
guoteivourgiccessNumbe: V.A.T. Please add V.A.T. at 10% to all prices for U.K. orders.

INTEGREX LIMITED, P.0. Box 45, Derhy, DE1 1TW Phone Repton (028389) 3580
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a brilliant new concept in modular hi-fi

Project 80 is going to be the ultimate in modular hi-fi
construction for a very long time to come. It combines the
qualities most demanded of any modern domestic system — good
circuitry, reliability and fine performance — with other features to be
found nowhere else in the world. For example,

compactness — Project 80 control units are 2" deep x 2" high,
and each one is completely self-contained.

Elegance — all of Sinclair’s desigr: leadership has been
concentrated on producing designs of outstanding functional
elegance unsurpassed for styling ard simplicity. Flexibility —

the size and styling of Prcject 80 modulzs makes them

the most versatile units ever. Combire them how you will,

where you will, the Project 80 System

of your choice gives you the best.

=il
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Sinclair Project 80

o W § m

technically
the world's most advanced

Project 80 gives you choice from arange of 9
different modules for combining in a variety of ways
to suit your requirements. The Stereo 80 is a versatile
pre-amp control unit designed to meet all domestic
hi-fi requirements including tape monitoring, high
sensitivity magnetic cartridge input, and of course,
individual slide controls on each channel for precise
output matching. By separating the F.M. tuner and
stereo decoder, useful economies can be effected
where stereo radio reception is not needed. Two
power amplifiers —Z.40 (18 watts RMS continuous
into 4 ohms using 35V) and Z.60 (25 watts RMS
continuous into 8 ohms using bOV) are available
with choice of 3 different power supply units. The
PZ.8 with its virtually indestructible circuitry is
particularly recommended. For the final word in
system building, the Active Filter Unit puts the
finishing touch of quality to what are easily the
world’s most technically advanced hi-fi modules.
Any further units likely to be added to Project 80
range will be compatible with those already available.

Guarantee

If. within 3 months of purchasing any product direct from us. you are dissatisfied with it,
your money will be refunded on production of receipt of payment. Many Sinclair
appointed stockists also offer this guarantee. Should any defect arisein normal use. we
will service it without charge.

=irc—i=ir-

Sinclair Radionics Ltd
London Rd.. St. Ives

Telephone
St. lves (0480) 64646

Huntingdon PE17 4HJ

Stereo 80 Contro! Unit size - 260 x50 x 20mm (103 x 2 x %ins)
Finish — Black with white indicators and transparent shders Inputs — Magnetic
pick-up 3mV RIAA corrected: Ceramic pick-up 350mV Radio 100mV;
Tape 30mV Signal/noise ratio — 60db Frequency range — 20Hz to 15KHz
+1dB; 10Hz to 25KHz + 3dB Power requirements — 20 to 35 volts Outputs —
100mV + AB mon:tonng for tape Controls - Press button tape radio and P.U.

Sliders on each channel for volume bass treble R.R.P.
(add £1-19 V.AT) £11 . 9 5

Project 80 FM Tuner size - 85x50x20mm (3% 2x ins)

Tuning range Dual varicap — 87-5 to 108MHz Detector — |.C. balanced

coincidence One I.C. equal to 26 transistors Distortion — 0-2% at 1KHz for

30% modulation 4 pole ceramic filter in I.F. section Aerial impedance — 75Q

or 240-300 Q Sensitivity — 5 microvolts for 30dB S/N ratio Output — 300mV

for 30% modulation Power requirements ~ 25 to 35 volts £11 9 5
R.R.P. {add £1-19 V.AT)) .

Project 80 Stereo Decoder size - 47x50x 20mm (13x2x
2ins) One 19 transistor I.C. Chanriel separation greater than 30dB Power

requirements — 25V Output 150mV per channel R.R.P.
(add 74p V.AT)) £7 4 5

Active Filter Unit separate centrols on each channel. Size —
108 x50x 20mm (4% x2x 3ins) Voltage gain — minus 0-2dB Frequency
response — 40Hz to 22KHz controls minimum Distortion — at 1KHz — 0-03%
using 30V supply H.F. cut off (scratch) — 22 KHz to §-5KHz, 12dB/oct. slope
L.F. cut off (rumble) — 28dB at 20Hz. 9dB/oct. slope R.R.P.

(add 69p V.AT.) E 6 . 9 5

Z.40 Power Amplifier size - 55x80x 20mm (23 x 3§ x #ins) 9
transistors Input sensitivity — 100mV Output 18 watts RMS continuous into
4Q (35V) Frequency response — 30Hz-100KHz+3dB S/N ratio — 64dB
Distortion — at 10 watts into 8 Q less than 0-1% Power requirements — 12 to

35 volts; bullt-in protection against over'oad R.R.P.
(add 54p V.AT.) E 5 . 40

Z.60 Power Amplifier size - 55x98x 15mm (2§ x 33 x &ins) 12
transistors Input sensitivity — 100-250mV Quitput — 25 watts RMS continuous
into 8 Q (50V). Distortion — typically 0-03% Frequency response — 15Hz to
more than 200KHz+3dB S/N ratio — better than 70dB Built-in protection
against transient overload and short circuitmg Load impedance E 6 9 5
-4 Q min. safe on open circuit R.R.P. (add 69p V.A.T.) o

Power Supply Units pz.s stabilised. Re-entrant current limiting
makes damage from overload or even direct shorting impossible. Normal
working voltage (adjustable) 50V. R.R.P. £7-98+79p V.AT. Without mains
transformer PZ.6 35V. stabiised R.R.P. £7-984+79p V.AT. PZ5 30V un-
stabihised R.R.P.£4-98 +49p V.A.T.

To Sinclair Radionics Ltd. St. lves Hﬁntiw’ngdon PE17 4HJ

Please send post paid

for which | enciose Cash/Cheque for £ including V.A.T.

Name

Address

WW—098 FOR FURTHER DETAILS
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Now you can complete that wiring job the per box depending on size and type plus one
professional way. Whether you’re working on universal crimping and stripping tool, and the
prototypes, original equipment or servicing ordering information for replenishing your stock
existing installations, Invader offer this indispen- is clearly printed on the fid.
sable aid — Termi-Kit. . . L
There is a choice of 36 termination styles to
. X . choose from vyet ordering is uncomplicated a
The kit contains a choice of 14 different types of there is one st:mdard prici. . ®
insulated lugs in 10 different compartments with
a sturdy pair of crimping pliers for every size. The Invader Termi-Kit with 10 terminal PaCkS
all metal box is designed to last, so by simply re- and crimping tool . - £16.50
ordering individu?l terminal packs from us you Replacement packs 96 ea.
can ensure you're never without the correct
item for the job.
Invader Components Ltd.
Each kit comprises a divided metal storage . . s .
case containing 10 plastic boxes. Each box 39 ,T"bune Drive, Trinity Trading Estate,
pre-packed with any one type of ring Sittingbourne, Kent.
spade or lug type terminals, the quantity Tel: Sittingbourne 70533. Telex: 965313.
T a B
Never be without the right Termination

WW—127 FOR FURTHER DETAILS

OIS orLs
(ELECTRONICS) LTD.

9 & 10 CHAPEL ST., LONDON, N.W.I
01-723 7851 01-262 5125

PARMEKO HT TRANSFORMERS
110v Pri. anly. 50 Hz. Sec. 475-0-475v
150 mja 350-0-350v 274 mfa. 63v CT
32a6'3vCT 1-6a6-3v 0-3a twice. Potted
type. £4:50 carr. £1. 6:3v 11a 1°4 kv. pk.
wkg. 6:3v 0-3a 7 kv. pk wkg £2-50 carr
50p. 530-0-530v 330 mfa 65 6a £4 50
carr. £1.

CURRENT RANGE OF NEW L.T. TRANSFORMERS
FULLY SHROUDED TERMINAL BLOCK CONNECTIONS
ALL PRIMARIES 220/240v

Type Sec. Taps Amps Price Postage
1A 25-33-40-50v 15 14-00 75p
1B 25-33-40-50v 10 £12:00 75p
1C 25-33-40-50v 6 £8-50 60p
1C 25-33-40-50v 3 £750 60p
2A 4-16-24-32v 12 £10-00 75p
2B 4-16-24-32v 8 £8:00 60p
2C 4-16-24-32v 4 £4:95 45p
2D 4-16-24-32v 2 £350 40p
3A 24-30-36v 10 £9:00 6Cp
3B 24-30-36v 5 £7°50 50p
3C 24-30-36v 2 £3:50 40p
4A 12-20-24v 20 £12:00 75p
48 12-20-24v 10 £7°50 60p
4C 12-20-24v 5 £4-95 40p
S5A 3-12-18v 20 £10-00 6Cp
5B 3-12-18v 10 £6:95 60p
5C 3-12-18v 5 £4 50 40p
6A 48-56-60v 2 £4:50 40p
6B 48-56-60v 1 £3-50 40p
TA 6-12v 20 £7-30 60p
B 6-12v 10 £4-50 40p
7C 6-12v 5 £350 40p
BA 17-32v 8 £8:00 60p
9A 12-24v 1 £2-50 30p
10A 9-15v 2 £2-50 30p
1A 8-0-8v 2 £250 30p

PLEASE ADD 10% V.A.T.

GARDNER HT TRANSFORMERS
Pri. 110-220-240v. Sec. tapped 470-490v
350 mja. Open frame. Table top con-
nections £4'50 carr. 75p

Pri. 230v. Sec. 450-0-450v 200 m/a £3-50
carr. 75p.

AC industries. Pri. 110-220-240v. Sec.
250v 80 m/a and 15v 1-2a and 6-3v 4-5a
£2:00 p.p. 40p. Atlas Transformer Co.
Pri. 110-210-230-240v. Sec. 230v 200 mja
and 6-:3v 7a £3-00 p.p. 40p.

L.T. TRANSFORMERS
FRACTION OF MAKERS PRICE
ALL PRIMARIES 220-240v
PARMEKO Potted types No 1 tapped
24-30-32v. 2a. £2-25 p.p. 35p Na. 2
24v. 1a. and 12-6v. 0-7a. and 6-3v. 0-5a.
£2:25 p.p. 35p. No. 3 Sec. tapped
9-10v. 0-42a. and 6-3v. 3-5a. 6:3v. 1-5a.
£150 p.p. 40p. No. 4 Pri. 115-230v.
Sec. 6:6v. 6a. twice and 5v. 6a. £4:00

carr 75p.

BORDON
SOLENOIDS
12v. DC. lin.
Pull. Size 1lin.
dia., length 2in.
50p, post 10p.
Reg. 2062

G.E.C. Open frame. Terminal Block
Connections Primaries 220-240v. No. 1
Sec. Tapped 51-61 65-67-69v. 10a. £7-50
carr £1. No. 2. Sec 58 63-69-74v 3a. and
6v. 3a. £3'50 p.p. 50p. No. 3 3 separate
windings 3v. 1-8a. 9v. 1:8a. 27v. 1-8a.
and 17-0-17v. 250 mja £2:25 p.p. 25p.

BENSONS SOLENOIDS
AC 240v 25% duty. Approx 2 ins. § in.
pull. Size 2X 13 X lins. Res. 350€2 75p
p.p. 10p. Similar to 12v DC Type above.

H.T. TRANSFORMERS by Famous
Manufacturers. All Primaries 220-
240v. Type 1350-0-350v. 200 M/A, 6-46A,
5v. 3A potted, £4:00, carr. 50p. Type 2,
630-0-630v. 105 M/A, 5v. 4A, 5v. 2A,
potted £3-50, carr. 50p. Type 3, 1875v. 60
M/A, 4-2kv wkg. and 500v. 31 M/A, pot-
ted, £4-50 carr. 50p. Type 4, 890-710-
0-710-890v. 120 M/A open frame terminal
block connections, £2-75, post 40p.
Type 5, 150-165v. 4 amps. open frame
terminal block connections, £400,
carr. 75p. Type 6, 450-0-450v. 150 MJA,
6-3v. 2:8A, 6:3v. 1-4A, 6:3v. 1-2A, £4-00,
cart. 50p. Type 7, 250v. 60 MJA, 15v.
1-2A, 6:3v. 4-5A, £2:00, carr. 35p.
Typea 230v. 200 MIA 63v 7A, potted,
£2:50, carr. 50p. Type 9, 350v. 150 MJA
6-3v. 4A, 63v. 2A, £200, post 40p.

GARDNERS. C core No. 1 Sec. 36v.
350 mja £1:00 p.p 25p. No. 2 Sec.
tapped 2-5-6v. in iv. steps. 1-5a. and
13v. 300 mja £1-00 p.p. 25p. No. 3 12'6v.
2-:5a. and HT winding 290v. 350 mja
open frame table top connections
£3:00 p.p. 50p. No. 4 Sec. 50v. 1a. and
10v. 1-2a. open frame table top connec-
tions £2:25 p.p. 25p. No. 5 Sec. 90-0-
90v, 100 mja 'C' core £1'50 p.p. 25p.
No. 6 Sec. tapped 5-10-20v 2'5a. and
1-2-3-4v. 2-5a. Potted type £3:00 p.p.
35p.

NEW-THE HIGH DEPENDABILITY
POWER SUPPLY. ByJOHNSTEED
In a single unit. Choice of 12v. DC. at
4a. 24v. DC at 2a. or simultaneously,
12v. and 24v. DC. with total drain
of 50 watts. Basic ynit £8 25 p.p. 45p.
Encased with switch, fuse, pilot light,
malins cord, output connectar. £13-75
p.p. 50p.

STC RELAYS el
Type 250XCE 2500 ohm
2 H.D. CO contacts set to
pull in at 22v. with base
and cover. 60p, post. 5p.

HEAVY DUTY UNSHROUDED TYPES 9 INCH FLYING

LEADS ALL PRIMARIES 240v.

Type No. Sec. Voit Tap. Amps. Price Carr

1 24-30-36 . B o .2 £14-95  £1-00
2 12-20-24 .. .. 30 £1495 £100
3 3-12-18 8 - 00 .. 30 £14:95  £1-00
4 6-12 o= = .. 50 £1495  £1-00

PHILIPS L.T. TRANSFORMERS.
Pri. 240v. Sec. 6v. b6a. enclosed in
heavy plastic case. Size 4X3}X3ins.
6ft. mains input lead. Screw terminal
output £2:00 p.p 35p.

TRANSFORMERS FOR LINSLEY HOOD AMPLIFIERS
Fully shrouded, terminal block connections. Pri. 220-240v. Screen
tap. Sec. 30-25-0-25-30v., 2 amps. £4-75, carr. 40p. Heavy duty type
36-25-0-25-36v. 5 amps. £9-75, carr. 50p.

24v. 1a. DC POWER SUPPLY.
Chassis type. Slze 5:x4X2lins. 2500
mfd. capacitor smoothed. 240v. AC
input. £1'50 p.p 32p.

GRESHAM. Type 1 16-3v. 1a. twice
10v. ta. twice. 225-25-28v. 5a. 26v.
2:5a. 23v. 1a,. 63v. 2a. 145-0-145v.
200 mja 'C' core £4:95, carr 75p. Type
2 38v. 4a. 20v. 42. 40v. 7a. 29v. 2a. 30v.
2-6a. 26v. 3-8a. 51v. 200 m/a. All separ-
ate windings, 'C' core £8-50, carr. £1.
Type 3 25v. 2a. twice, 16v. 4a. twice,
25v. 5a. 31v. 7a., all separate windings,
open f{rame table top connection,
£850, carr, £1. Type 4 tapped 30-31v.
4a. £275, post 35p. Type 5 17v. 2a.
twice, open frame type, £1-75, post 30p.

HIGH GRADE HT TRANS-
FORMERS. Pri. 205-225-245v. Sec.
250-0-250v. 75 M/A 6:3v. 2a. Open frame
type. £1-75 p.p. 40p.

STEP DOWN 240/f10v AUTO TRANSFORMERS
3000 watts, Buiit into sigel case with two American 2 pin grounded
socket outlets. Carry handle 6 ft. mains lead. £29-50, carr. £2.
Without case and fittings €22-00, carr. £1:50.-
Other Types Available, 8C-1500 watts, fully shrouded, with
American socket outiet and 6 fr mains lead. Let us know your
requirements.

ELECTRIC HEAVY
DUTY L.T. TRANSFORMERS.
Pri 200-220:240v. Sec. 46v. 29a. open
frame type. Table top connections.
Size 11X7ix11ins. £20-00 carr. £2.

ENGLISH

12 volt 2 amp TRANSFORMER
enclosed in metal case. Size 5X41x3
ins. with fitted input and output fuses.
Onloft switch. Qutput sockets and 4 ft.
240v. mains lead. £2:75 p.p. 35p.

AUTO TRANSFORMERS
Partridge. Tapped 0-220-230-240-250v.
500 watts unshrouded table top con-
nections £2-50 carr. 40p. Lemark tapped
0-240 115v. 500 watts unshrouded table
top connections £5-00 carr. 60p 300
watts £3-50.

PLEASE ADD10%VATTO
ALL ORDERS INC. CARR.

LEMARK Pri. 240v. Sec. 40v. 6a. 5-0-5v
2a. 5-0-5v. ja. Open frame design.
£4:50 carr. 75p. Pri. 240v. 16-0-16v. 2-5a,
24v. 630 mfa twice. 24v. 65 m/a and 115v.
2a. auto tap on primary. Open frame
table top connections £3-50 carr. 50p
Pri. 240v. Sec, 20-0-20 ia. 5-0-5 2a.
£1:75 carr 35p. All above transformers
have a screen winding.

LIMIT SHADED POLE MOTORS
AC 110-240v 50Hz 1500 RPM Double
end spindie. Length 1ins. and 3 ins.
£1-25p.p. 25p overall size 3x23 %33 ins

GRESHAM MULTI
TAPPED L.T. TRANSFORMERS
Pri. 110-220-240v. Sec. 21-22-23-27-28-
30v 10a and 23-24-26v 2-5a. Twice and
15-16-18v 5a and 15-16-18v 5a and
25-0-25v 50 m/a three times. C. core
type. Table top connections £10-00
carr. £1
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BUGASNE electromies -~
BEE AOELECTROn,

SIEMENS

. .
LIQUID CRYSTAL DISPLAY complete with
Filament Indicators, 16 Pia DIL |0mm Monsanto m.liii lﬂl’onlx socket and removable reflective backing;

Char octer Height Ref AN4132R 13mm choracter height. Can
0-9 Digit Ref 3015F S be directly driven by National Semiconductars
* 1 Overflow/Polarity Ref 3015G S Alarm Clock chip MM5316,

NEW PRICE £1.29 N - E g OUR PRICE £16.50
N 3 -

LIGHT EMITTING DIODE.

0.125" dia. TIL209 Type:
f) Red  24p coch;Yellow 9% each;

s . GRADE BRANDED PRODUCTS zﬂen O,','\'"W Green 41p each;White  35p each;
I ¢ oL 707 DL 747 0.125° dio
Red MAN 71 MAN 73 0.3" high chorocrer 0.6" high character Red (LED2) 26p ea.
14 pin OIL L.H. Dec Pr. Green (LED4) 69p ca.
7400 20p 7442 8ip 7490 82 Green MAN 51 MAN 53 oL 01 0.175" dia- green (LEDS) 75p ea.
7401 20p 7445 £1.20 7491 £1.10 et " dia.
7452 200 7447 £1.45 7492 82p Yellow MAN 8! MAN 83 +n :.: dm?@:tf:;hmﬂm/w Type
ol S v/ e Ot Y Common Anose Cameon Ancde Green 43 coh
7 S d All Common Anode; Left Hand Decimal Poiar Fed Only o o ¢ Yellow 99 each
3 4 702 45 Character Height 0.3 v
g ge umo A 20 % 1092 style MLED 500 stil only 17 RED)
7413 31p 7475 SJ: ;:13 ;::éz OUR PRICEL2.65 each £2.79 £2."
7420 20p 7476 4dp 74192 £2.05 —
7430 205 286 4% 7ai% £253 3% DECADE DIGITAL VOLIMETER INTEGRATED CIRCUIT QW CoS
7441 B8lp 7489 £4.75 74196 £1.73

This state-of-the -art MOS L5 chip contains
all the logic necessary for o 3} decode, dual
slope integrating, automatic polarity detecting
DVM. Supplied with free dato ond eircuit

RED ( Led 7)
GCREEN ( Led18)
YELLOW ( Led 21)

PHOTO-DARLINGTON -

2 2N5777 W ¢ I

booklet .
L
7% Veeo: Vebo 25v: Vebo 8y |

/ OUR PRICE ONLY £7.79
/" Veeo: Vebo 25v; VEBO By

77 hfe 2500; lc 250 MA 7 4 (bookler alone 10p

FM, STEREO TUNERS

Transistor .M. Tuner
Chassis, ? volt

]

.

HC244R oo
The Stabilized Power supply :&lﬁs

for which demand always exceeds supply
switched 3; 6; 73 & 9 volts up to 400 mA
Polarity reversal swirch; Neon Moins Indicotor; B/off switch; 4t heod

New Mini F.M. Tuner

LP1186 Diode - tuned Front End ; 712 vot supply
Lp1185 E M. 1. F. Amplifier Multi-Way output plug odaptor; Metal Case; Rubber Feet
LP1400 Sterea Multiplex Decoder

£6.
£4-99 *p&p lép Stereo Decoder chhing(;'e;:o Decoder

This trio make one of the most fabulous F. M. tuners ~ to match A1005MS £6.20
of alt time. Typical channel separation 50 db

ACI07  lép  AFZI9 41p  BC209 l4p  BFI79 3% B2 2 ZTX109 155 2N3706  4p
709 (8 pindip) 34p MCI303L £1.89  TAA300 £1.79 AALS 10p BZX70 27p ACI26 13p ASY26 33 BC212L 125p BF180 33p  BSY9SA  l4p  ZTX300 12 2NJ07 1
709 (10-99) 40p  MC1306P 55 TAA3I0 £1.37 AA1Z0 10p  Series AC1Z7 13 BCI07 lip  BC213L 13 BEIBI 33 BUIOS0EI.92  ZTX301 13p  2N3708  10p
709 (Y4 pindip) 35 MCI3I0P £3.05  TAA320 9% | AnI29 10p  BZYE8 Np ACIZ8 13p  8CI08 Np  BC2ML 13p  BFIB4 2 DIV S3p  ZTX302 176 2N3709  10p
710 ( Bpindip) 35 MC1312Pisee below) TAAS50 8lp BAT00 10p Series ACH76 15p BC109 120 BC268 15  BF18BS 2p D=ON3 6lp  ZTx303 T4p  2N3I7IO ilp
710 (TO-99) 40p  MC1330P 88p  TAAS70 £1.65 BA(02 7% 0ad7 e ACI187 2% BCH7 2 8C407 iép BFI94 159 MI480 95p  ZTXI04 2p 2NN 1p
710 (14 pindip) 3%  MC1339P £1.29 BATIO 45p CA79 10p ACIB7K  20p BC (47 10p 8CY70 170 BF195 17p MJ481 €£1.20 ZTX31 10p  2N3772 £2.75
711 10-9) 45p  MC1350 83p  TBA520 £2.71 BAIIS 1%  0A8) 8p ACIBS 225 BC148 0 BCY7I 29  BF196 tép M40 £1.03  ZIX312 10p  2N379) £3.20
70 {14 pindip) 3% MCI3S) €1.10  TBAS30 £1.98 BAT44 20p 0485 10p ACI88K 25 BC149 10p BCY72 170 BFI97 Vép M9 £).45 ZTX341 22  N3IBI9  Bp
728 (10-99) 96p  MC1352 £1.10  TBAS40 £2.00 BA145 22 0A%0 8p ACYI7 3% 8C157 13  BDIIS 74p  BF20O 3 MIS00 £1.48 ZTX384 18p  2N3821  8lp
723 (14 pindip) 95 MCIIS7 £1 .52 TBA 560C £2.98 BA148 22 0A9L 8p ACY19 5p BC158 12p BD123 9p  BF244B 27 MI000 £) .24 ZTX500 12p 2N3823 9%
741 (8pindip) 42 MCIISE £1.68  TBA625A £1.04 BA154 29 0A200 p ACY20 22 8C159 l4p BD124 82  BF262 25p  MJI2955 £1.82 ZTX501 13p  2N3903 18k
741 (TO-99) 45p  mCI375 £1.41  TBAS25B £1.04 BA155 155 0A202 12p AD140 4% BC167 17p BD131 55p  8F263 25 M_3055 €1.23 ZTX502 17p 2N3904 19
741 (14 pindip) 43p MCI45&CG £1.75  TBAS25C £1.04 BA 156 16 25120 8p AD149 4% BC 1688 Tip BD132 66p  BF272  £1.21 MJ4000 €£1.49 ZTX503 14p  2N3905  23p
747 (V4 pindip)  92p  MC1458CP) £2.42  TBA&SY £2.00 BAX16 Top 75140 25 AD161 38p LCi69 12 BDI3V2PRET .19 BFS97 2p  MI4010 £1.99 ZTX504 43p N39S 25
748 (8 pindip) 42  MCI468G £2.52  18AB0C £1.59 BB104 d6p 5141 43p AD162 3% BCI71 20p BD135 42  BFS98 20p  MIE40 52  ZTXS53) 22p  2N405E 13
748 (TO-99) 45p  MC1495 £5.65  TBABI0S £1.70 BB105B 4% 5142 33p AD161A2MP75p 8C172 17p  BDI36 4p  BFWIO 6bp  MIEISO 9% ZTXS50 170 2N4059 1%
748 (14 pindip) 43p MC149%6G €149 TBABIOAS £1.49 8Y100 16 Z5170 10p AF114 17p 8C177 22 8D201  €1.99 BFX29 42 MIE29S5EL B2 2N697 163 2N4062  lép
MC3302 £1.33 8Y103 2 z5270 i AF1IS \7p  BCI78 22p  BD202  €1.49  BFX88 20 MIEI0SS 92 2N706 13p  2N4289 1%
AY-5-5310 e7.79  MC3401 770 TCA940 £2.64 | gvios 6%p 5271 16p AFLIG i7p BCI79 4p  BFI09 7% BFYS0 2p  MPFI02 27k 2N708 16lp N4 B7p
BHA0002 £3.95 TDA1200 £2.15 8Y126 tép 75778 37 AF117 17p BC182L Wp 8F115 25 BFYSI 22p  MPFIO3  4lp 2N9I4 24lp  2N4442 £).06
MFC 40008 4% BY127 16dp  IN9I4 8p AF118 92p BC183L 12 BF 160 25lp  BFYS0  £1.)) MPF104  45p 2N930 22 ZN4443 £1.45
CA3046 95p  MFCAOG0A 78 ULN2I1IA £.59 BY 133 23p IN916 10p AF124 3% BC1B4L 120 BF167 24p  BRIOO 43p  MPFIOS  45p  2N1302 00 2N444d £2.09
CA3065 £1.56 MFC030A 83p BY164 55 IN40OS % AF139 3%  BCIE7 7% BFI73 Hp  BRYI9 44p  MEFI06 493  2N1303 Up  INGBTI 60
CAI075 €145 MFC6040 €1.10  ZN40Z £l 98 BY176  £1.65 IN4148 sk | ariz2 23 BC204 14 BFI7B 2%  BSX20 18 MRFIL 22p  2N1304 2p  2N4SO1 £1.43
CA3081 R R o o2 g::?:‘le :7.;2 :wz:g €l t;; |N44:8 ': MPSUDS  &4p  2N1305 24p  2INS067 £1.09
CA3082 €1 65 - E Y. ®(ZS Series MPSUSS  78p  2NI306 Up  INSIZ9 16
MMS316 £16.50 REGULATORS oczs SO0p  2N1307 7% 2NSI7Z lp
1005 €165 0c3s 50p  2N1308 35 2N5SI91 78p
1036 £1.65 MVRSV £1.65 100mA 500mA * 500mA * 1A [o ) 50p 2N130% 35p 2N5194 92
1037 £1.65 :‘6::7; :: ': 10-39) To-3) (5OT-32) 10-220) | OC44 p  2N1711 25 2N5295 Sk
t:gz 1L v TBAG25A L005T1 1129 78050UC 32" :"’ AL G0, EEy ko
£1.65 v 800mA 1A 8A Ve AITD 7t 4o 2N1BTI S2lp 2NSU49  16p
131 £ 65 NES4D £1.32 N 2 B oc72 Mo 2N2218 22p  2N5457  47p
NES55 85p 300 MCRIO? 32 1067 3% £1.30 €1 £1.65 £2.42 oc75 15 N2219 39 2548
NE5S6 £).45 50v 106F 4bp 2N4a4] 87p v TBAG25B Lo36r ! L1306 7812UC oc7é 27, IN2646 < 2N5459 4p
LM301 T0-99)  &0p  NES608 £4.92 v MCRIO3 4dp (MYRI2V) TDA1412 oy ,‘: N84 o IN5485 ;;"
LM301 (8 pin dip) S3p  NES61B .92 100, MCRI0A 4% 1064 48 £1.30 £1.65 £1.65 €2.42 o008 25 N2 1 errr g
LM307 10-99)  &0p  NESSZB £4.92 00 MCRI20 Stp 1066 53p 2N4442 £1.06 15v TBA625C LO37T1 L3 7815UC oc170 B IN2905 J::p ING0SS ‘9“
LM307 (8 pindip) 53  NES6S €2.80 400v 1060 67p INGAL3 §) 45 (MVRISV) TDAI4IS oC171 0, 2N2924 \ & o) s;"
LMI0BH(TO-99) £)l-29 NES66 £2.75 S00v 106M_£).50 N £2.09 £1.30 Pt 5157 2N2925 l: 2N6070 sa:
LMJO&;K(B pin d-pu:‘l?P NES67 £€2.80 TRIACS ORP12  s6p  INZ9G  10p  2N&O7I  &3p
LM30 P29 54p  2N30SI 1 2N6073
LM339 £3.76  Si4a £1.76 2 &
a7 £2.08 5415 £2.29 P31 68 NS4 Slp NG5 £1.49
el o ; v A 3a I 124 VoA 2a oa | TIPBIA - 680 2N305S 5%  2N&076  Ib'p
. SL4d0 £2.89 TIPIZA Blp  2N3375 £3.63  2NGILL S5
wmazs £ 10 50 INDOI  blp  IN3A00 1540 BYX61 - 50 €£3.2) 50 200 35p 75 [ TIPAIA  Blp  INJM2 £1.21  2Ne288 61
m3zz £2.97  SN7549) £1.49 100 INDOZ 7 IN540) 16 8YX61 -100  £3 .43 100 200 40p 78 | Tipaza 9{ IN356 £ “8e ,N,°w D
£M380 £1.40  SN75492 £1.69 200 INOO3 % IN5402 179 BYZI3 580 BYXI 200 £3.76 200 22 45  90p | Ti843 6 2N3&8 N B
Lam381 €2.31 400 (N4OO4 9 NETES 2p  BYZI2Z  b6p  BYX6) 400 §4.29 00 25 05 €1.05 |Tieea e 2woroz INIS3 e%
Lm3s2 £2.24 MC 1312 CBS SQ 600 IN4OO5  1lp IN5406 2p  BYZN 73 BYX62 600 £4.29 &0 25 €1.20 71591 3 i 23703 %
LM3900 77p| Decoderinc. oll party | 500 INAOOS  134p IN5407 2o  BYZ10 85p 218107 ,Jp pos s
& toafler  £6.49 1000 INOO7 16  IN5408  3lp o) ;:g;g; emeal Bl

A 14" SIWET D gy OVERSEAS CUSTOMERS DEDUCT ONE ELEVENTH WILL QUOTE
VAT INCLUSIVE PRICES VAT WVOICES,ON REQUEST SuaTiT S

P&P On U.K. Orders mm. 10p. Overseas Orders at Cost REQUEST

WW—099 FOR FURTHER DETAILS
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WirelessWorld

FULL COLOUR WALLCHART OF
FREQUENCYALLOCATIONS

SPECIAL INTRODUCTORY OFFER PRICE-

30p ONLY!
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,_.ﬂ'—/// The wallchart shows the allocation of frequencies

within the radio spectrum ranging from 3kHz to

300 GHz and is scaled on 8 logarithmic bands
containing 15 main categories of transmissions which

Off-er closes July_’ 20,1974 aft_er are identified by colours. All the important spot

which the full price of 80p will

frequencies and ‘special interest’ frequencies are
apply. So hurryand orderyours now! marked. The information is taken from the International

Telecommunications Union and has been condensed
into easily read chart form. Measures 2"11"x1°11".

| |
ORDER FORM
To: IPC Electrical-Electronic Press Ltd., General Sales Dept., Room 11, Name......
32 Stamford Street, London SE1 9LU. (Blesselonnt)
Please send me copies of the Wireless World Wallchart of Frequency
Allocations at the special offer price of 30p each inclusive. Address

| enclose remittance value £
(cheque/p.o payable to IPC Business Press Ltd.)

Registered in England No. 677128.
Regd. office : Dorset House, Stamford Street, London SE1 9LU.

———J
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and make no mistake

<<

People ask Laskys because of their keenly competitive pricing policy.
People ask Laskys because of their staggering range of choice.
People ask Laskys because every item they sell is fully guaranteed
for a year with no sneaked in charges for labour or parts.

People ask Laskys because they give advice

that can be trusted.

MODEL AS.100D VOM
100.000 opv. :
Mirror scale.
Built-in meter
protection. 0/3/
12/60/120/300/
600/1200v DC.
0/6/30/120/300/
600V AC. 0/10pA/
6/60/300mA/

12 Amp. 0/2K/
200K/2M/200 Meg
Ohimn. -20to - 17dB

OUR PRICE £17.50 Pe&P 20p.

a69

LB3 TRANSISTOR TESTER
"F_h

Yests ICO and B.
PNP/NPN. Operates
from 9V battery.
Instructions supplied.

OUR PRICE
£3.95 papr20p

LB4 TRANSISTOR

TESTER

Tests PNP or NPN
(nnsmors Audio
Oparates

AUDIOTRONIC Model ATM1

Top value 1,000
opv pocket multi-

MODEL KIOKI 730X

30,000 opv. Over-

load protection.
0/10/50/2%’1 000 6/30/60/300/600/
volt AC and DC. 1200V DC. 12/60/
DC current 0-1mA/ 120/600/1200V AC.
A. Resistence: 60/pA/
g.‘c?&‘lsohﬂ’o to 30mA/300mA.
+22d8, Size 90 x 2K/200K/

x 28mm. 2 Meg Ohm.
Compl:dto with -10to - 63dB.
gestileads, OUR PRICE £7. 50
OURPRICE £3.25 P&P 15p P&P 15p.

MO DEL TE300

AUDIOTRONIC Model ATMS

Jewei movement,

attractively moulded
case with edgwise

Shms sdhsmant,

Rai J

30011200V A

Resistance: x 10 &
x100. ~10 to +16dB.

test leads and
booklet. Size: 121 x 73 x 29mm.

0OUR PRICE £3.50 P&P 15p

0,0000pv. Mirror
scala Overload
protacuog 0/0. 6/3/15/
1

6mA/60mA/300mA/
600mA. 0/8k/80k/

0UR PRICE £7.50 P&P 15p

U4312 MULTIMETER

axtremely sturdy
instrument for
general ejectrical

TS e s 30/
60/150/300/600/
900V OC & 75mV.
0/0.3/1.5/7.5/30/
60/1 50/300/36“)/

60/150/600mA/

1.5/6 A AC. 0/200/3k/30k ohms. DC
accuracy 1%. AC 1.5%. Knife edge
pointer, mirror scale. Complete with
sturdy metal carrying case, leads and
instructions.

OUR PRICE £9.75 P&P 25p

TMK 100K LAB TESTER
100,0000pv. 6%
scale. Buzzer
short circuit check.
Sensitivity 100,000
opv 0C. 5k/V AC
DC Volts: 0.5/2.5/
10/50/250/1000V
AC. 3/10/50/250/
500/1000V DC.
current 10/100uA/10/
10/100/500mA/2.! 5/10A Resistence:
1k/10k/100k/10 Meg/100 Meg ohmis.
bels: —10 to +49dB. Plastic case
wnh carrying handle. Size: 190 x 172
x 99mm

OUR PRICE £19.95  pap 250

on two 1.5V
batteries. Complete
with instructions etc.

0OUR PRICE
£4.50 P&P 20p

[ 370WTR MULTIMETER

Features AC current
ranges. 20,0000pv.
0/0.5/2.5/10/50/
250/500/1000V DC.
2&5/10/50/250/

V AC
0/50uA/1/10/100

A
AC. 0/5k /50k/500k/

5 Meg,
Daclbals —20 to +62d8B.

OURPRICE £19.95 rap 250

U4341 Multimeter &
Transistor Tester

27 ranges. 16, 7003)
Ov-rload prc/:tac/t o
30/50/1 50/300/900V
DC. 1.5/7.5/30/150/
300/750V AC.

Current: 0.06/0.6/
6/60/600mA DC.

0. 3/3/30/300mA AC.
Resistance: 0.08.
ge/zle/zoleo/m ohde Mohml

wnﬂl robes, leads and nnl urryc
g,z- 115 x 215 x 90m =

OUR PRICE £10.50

PaP 20p

KAMODEN 72.200 Multitester
High sensitivit "
tester. 200, opv
Overload protected.
Mirror scalo

3/3'3’"20/500/

S100TR MULTIMETER

TRANSISTOR TESTER
100,0000pv. Mirror
scale. Overfoad
protection. 0/0.12/
06/3/12/30/120/
600V DC. 0/6/30/

120/600V AC.
0/12/600uA/12/
300mA/6/12A DC
0/10k/1 Meg/

100 Meg.

—20 to +50d8.
0.01-0.2 MFD
Transistor tester measures Alpha, Beta

and 1CO. Complete with instructions,
batteries and |

OUR PRICE £19.95

P&P 25p

MODEL TH12
20,000 opv. Ourlond
protection. Stide swi
selector. 0/0. 25/2 5/10/
1000 /10,

60u; 250mA DC.
0/3k/30k/300k/3 Megohms. —20 to
+50dB.

OUR PRICE £5.95 P&P 15p

H10KI Model 720X VOM
A versatile, -
accurate measur-

instrument.

U4324 MULTIMETER

High sensitivity. over-

Iond otectod

o 6'/1 2781 2/3"‘}'s
20/600/1200'

DC 3/6/1 5/60/1 50/

300/600/900

Current: OCE/OG/
6/60/600mA/3A DC.
0.3/3/30/300mA/
3A AC. Resistence:
25/500 ohms/0.5/5/50/500% ohms/5
Mohms. Decibels: —10 to +12dB. Size
167 x 98 x 63mm. Suppiied comp-
lete with test leads, spare diode and
instructions.

OUR PRICE £8.00 P&P 20p

MODEL 500
30,000 opv with
ovorload protec(
Mirror scale.
0/0 /5/2 3/10//25/
1000V OC.
0/2.5/10/25/100/
250/500/1000V
AC. 0/50uA/5/50/
500mA. 12A DC.
0/60k /6 mug/SO megohms.

OUR PRICE £1395 Carr. paid
Leather case for above £1.75

MODEL PL436

20,000 0pv OC.
8000 opv AC.
Mirror scale
-6/3/12/30/120/
600V OC. 3/30/
120/600V OC.
60/600uA/60/

mA.
10/100K/t Meg/10 Meg Ohm.
—20to +46dB.
OUR PRICE £6.97

P&P 15p.

U435 MULTIMETER
20, ONOpv Ov-rload

‘;5."/v/2 5/1o/£s
DC. 2.5/10/25/100/
250/500/1000V
Current: 50uA/1 /5/
25/100mA/0 5/2.5A

DC. 5/25/100m
0.5/2.5A AC. Resist-
ance: 0.3/3/30/300k
ohms. Size: 205 x 110 x 84mm. Sup-
plied complete with leads, crocodile
clips and steei carrying case.

0UR PRICE £8.75

P&P 20p

HIOKI 750X VOLT-OHM-
MILLIAMETER P
43 ranges: 0-0.3/0.6/
1.5/3/6/12/30/60/150/ | \
300/600/1,200V DC.
0-3/6/15/30/60/120/ _
300/600/1,200V AC. -
Current: 0-30/60ul/ ¢ (
T.5/3/15/301150/300  © ({f!
mA/G/‘IZA Resistence: |2
3/300k/3/30Mohms
Decibels: —10 to +17dB. Outpu( —
0-— 3/6/15/30/60/120/300V Accur-
acy + 3% OC, £ 4% AC. Sensitivity:
50,000 opv DC, 5,000 opv AC. 4 inch

metev Built in protection. Size: 57 x
102 x 153mm.

OUR PRICE £11.95

P&P 40p

KAMODEN HMG500
insulation resistance tester

Megohms, 500V, 1=
Battery operated. ® & ]
Wide range clear I
meter 4" " x4%". | i
Complete with h
deluxe carrying 7
case, batteries and instructions.

OUR PRICE £19.95  pap3op

ua1 CIamF‘ VOLT
AMMETE

For measuring AC volit-
age and current without
breaking circuit. Ra B
300/600V AC. Current:
10/25/100/250/500A.
Accuracy 4%. Size 283 x
94 x 36mm. Complete
with carrying case, leads
and fuses.

OUR PRICE £10.50

P&P 20p

HIOKI MODEL 700X
100,0000pv. Overload

rotection. Mirror scale.

.3/0.6/1.2/1.5/3/6/
12/30/60/120/300/
600/1200V DC.
1.5/3/6/12/30/60/150/
300/600/1200V AC.
15/30uA/3/6/30/60/
/500mA/6/12A DC.
2k/200k/2M/20MOhms.
—20 to +63dB.

OUR PRICE £14.95

P&P20p

0/3
12/60/300/1 1200
V AC. 0/6uA/
1.2mA/120mA/
600mA/12A OC
0/12A AC. —20 to
+63dB. 0/2k/200k/
2 Meg/200 Megohms.
OUR PRICE £22.50 Ppap 30p
U4317 MULTIMETER
High sensitivity Pl
instrument for field %.%—
and laboratory work. R . ;’_
Knife edge pointer,
mm. mirror scale. 5 _ 1‘
00mV/
0 5/?;/10/25/50/100/250/500/
5/10/25/50/100/250/
/1 AC. Current: 50uA/0.5/
1/5/10/50/250mA/1/5A DC.  0.25/
0.5/1/5/10/50/250mA/1/5A AC. Res-
istance:  0.5/10/100/200 ohms/1/3/
30/300k ohms. Decibels: -5 to +10dB
Battery operated. Size: 210 x 115 =
80mm. Supplied in carrying case com-
plete with leads.
OUR PRICE £15.00 P&P 20p:
MODEL U4311 Sub-standard
Multi-range Volt-Ammeter
Sensitivity 330
Ohms/Voit AC
an

Accu vu:v 0.5%
0C. 1% AC.
Scale length:

165mm.
0/300/750uA/

1.5

0/75/150/3(!)/750mV/1 5/3/7.5/15!

30/75/150/300/750V DC. 0/750mV/

1.5/3 /7. 5/15/30/75/150/300/750V
AC. Automatic cut out device. Supp-

lied compiete with test leads, manual

and test certificates.

OUR PRICE £49.00 rapsop

CI5 PULSE OSCILLOSCOPE

For dupoJ of pulsed
and periodic wave-
forms in electronic
circuits. VERT. AMP.
Bandwidth: 10MHz.
Sensitivity at 100kHz
VRMS/mm: 0.1-25;

Se sitivi 100k

R 711%\"03-25
P aset tr red sweep
b 30000& Free running 20—200
ka in nine ranges. Calibrator pips.
220 x 360 x 430mm. 115-230V AC.

OUR PRICE £39.00  carr. psid

RUSSIAN CI16 Double Beam

0SCILLOSCOPE
5 MHz pass band.
Separate Y1 and Y2
amplifiers. Rectang-
ular 5 x 4 CRT.
Calibrated triggered
W from 0.2usec

UA4323 MULTIMETER
20,0000pv. Simple .
unit with sudio/tF
oscillator. Suitable |
al receiver ‘

05/2?:'5:! OII‘SIZSO/

/ 1000V OC
2.5/10/15/250/500/1000V AC. 0.05/
. 0.5/6/60/600mA DC. Resistance:

x 10, x 100, x 1,000, x 10.000 (500,

5000}, 5! 50k} centre scale}
k:(ulnntod Size: 180 x 97 %
Supph-dm carrying case com-
vmh test jeads.
P&P 20p

plote
OUR PRICE £7.00

TMK MODEL TW50K

46 ranges, mirror —=o4

scale. N 219}

50k/V A

DC Volts '0.125/

0.25/1.25/2. 5/5/10/

25/50/125/250/
500/1000. AC Vol

1 5/3/5/10/25/50/

125/250/500/

000. DC current

25/50uA/2 5/5/25/

50/250/500mA/5/

10A. Resistence:

10k/100k/ 1 Meg/

10 Meg ohms. ~20 to +81.5d8.

OUR PRICE £12.50 p&r17p

Model HT10084 MULTIMETER

Overtoad protected,

shock proof circuits.

9.5uA Meter with

mirror scale. Sensitivity

100k V. Potarity chan%e

switch. Ral : 0.5/2.5/

1-/50/250/ /1,000 | =

Voits OC. 2.5/10/50/

250/1,000 Voits AC.

OC resistence’ 0—-20/

200k/2/20 Meg. ohm:

DC current: — 10/250uA/2 5/25/250
mA/10A. AC current:—0—10A. —20

to +62dB. Operates from 2 x 1.5V

batteries. Size: 180 x 134 x 79mm.

OURPRICE £17.50 rapaop

—

TEG5 VALVE VOLTMETER
28 ra OC volts
1.5—1500V. AC

volts 1.5—1500V. {
Resistance up to [

sgohms,
200/240V AC
operation. Com-
plete with probe
and instructions.

OUR PRICE £17.50

Additionat probes available:
RF £2.12, HV £250

P&P 30p

to 100 milti-sec/cm.
Free runmng time
mu 50Hz - 1MHz.
f-m time base
Cahbrator and amplitude Catibrator.
with ail ies

and instruction manual.

OUR PRICE £87.00  carr. paid

MODEL TE15
GRID DIP METER
Transmorlsod Opor
ates as Grid Di
Osciliator, Absorb
tion Wave Meter and
Oscillating Detector.
Frequency ra

MODEL AF.105 VOM
50,000 opv. Mirror
scale. Meter
protection.
0/-3/3/12/60/120/
300/600/1200V OC.
0/6/30/120/
300/600/1200Vv DC.
0/30pA/6/

60/300 mA/

12 Amp. 0/10K/
1m/10m/100 =
Meg Ohms.—20to ~ 17dB.

OUR PRICE £12.50 PeP 20p.

440kHz —2! Hz
in six coils. 500uA
meter. 9V battery
ation. Size:
x 80 x 40mm.

OUR PRICE £19.95 P&P 20p

Also see following pages

ALL PRICES
EXCLUDE VAT
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SWR METER Model SWR3
Handy SWR meter for
transmitter antenna align-
mam with built-in field

meter. Accuracy N
5% Impedence 52’ Indic-
ator 100uA OC. Full
scale 5 section collapsible
antenna. Size 145 x 50 x
60mm.

OUR PRICE £4.25 P&P 25p

MDDEL MG 100 SINE SQUARE
WAVE AUDID

GENERATDR
Range 19-
220.000Hz Sine
Wave 19—100.000 Hz Square Wave.

Size 180 x 90 x 90mm . Operation
220/240v. A

JOUR PRICE £l9 95 P&P 37p.

AT201 Decade

ATTENUATOR
Fro range 0—
Hz. Attenuator
0-111d8B, 0.1dB
steps. impedence 600 ohms.

Input
maxumum 30dBm. Size: 180 x

x
OUR PRICE £12.50

P&P 37p

Output Sine or Square wave 10v. P. to P.

PS200 Regulated POWER
SUPPLY UNIT
Solid state. Variable | -

output 5—-20V DC -

TRANSISTORISED LCR. AC.
BR/8 MEASURING BRIDGE

A new porntabile

bridge offering
excellent range and

accuracy at low
b cost. Resistance:
e = 6 ranges: 0.1
ohm-11.1 megohm 3+ 1% |nduct-
ance: 6 ranges: 1 microhenry-111
henries + 2% Capacity: 6 ranges:
10pf-1110 mfd + 2% Turns Ratio:
6 ranges: 1:1/1000-1:11100 + 1%
Bridge Voltage at 1.000cps. Opera-
ted from 9-volt battery 100 micro-
amp meter indication. Size 73" x

5 *Z°DUR PRICE £25.00 par 25p.

up"t: 2 Amp. Inde- | i =l
pendent meters to et
monitor voltage and | § : '-"E'
current. Output Loy
220/240V AC. N &
Size: 190 x 136 x kN
98mm.

OUR PRICE £19.95 P&P25p

LIMITED STOCKS
SKYFON 100mwW

OUR PRICE £24.95 per pair
P302 Two Channel 300mwW

OUR PRICE £52.50 per pair
P1003 Three Channel 1 Watt

OUR PRICE £71.25 per pair
P&P 50p per pair

N.B. Unlicenceable in U.K.

SPECIAL
BARGAIN!
FERGUSON
3406 Hi-FI

[
SPEAKERS ['

High quality 2 way speaker systems.
25 Watts. 4—8 ohms. 40Hz—18kHz.
Size: 560 x 340 x 255mm. approx.
Wood grain finish with black fronts.

OUR PRICE £26.95 pR. PP £1

TE16A TRANSISTDRISED
SIGNAL GENERATOR

5 ranges, 400kHz - -
10 30 MHz. An
inexpensive
instrument for

modulation,
Size: 149 x 149 x 92mm. Complete
with instructions and leads.

OUR PRICE £8.97 P&P 25p

POWER RHEOSTATS
High quality ceramic i
construction. Wind- R
ings embedded in . ’
vitreous enamel. =44
Heavy duty brush .
wiper. Continuous

rating. Wide range

available ex-stock.

Sinﬁle hole fixing. %" diameter shafts.
Bulk quantities available.

25 WATT  10/50/100/250/500/
1000 Ohms £1.15 papr10p
50 WATT 10/25/50/250/500/
1000/2500/5000 Ohm:

£1.62 P&P 10p

100 WATT 1/10/25/50/100/250/
500/ 1000/2500 Ohms

£2.34 paP 15p

DT55G DIGITAL CLOCK
MECHANISM_ \,:>>. %

Features

24 hour *
alarm X
setting, .
on, of? a‘
and auto

alarm ‘sleep’ switch. Illuminated rot-
ary dial with hours, minutes and sec-
onds. Automatncally turns off radio,
TV, light etc. and with auto-switch-
ing will turn on again when required.
240V AC operation. Switch rating
250vV-3 Amp.

DUR PRICE £5.95 P&P 30p

SPECIAL BARGAIN !!

STEREOSOUND SPEAKERS
Matched pair of
stereo bookshelf
speakers. Deluxe
teak veneered
finish. Size:

368 x 229 x
190mm. 8 ohms.
8 watts RMS, 16
watts peak.
Complete with
Din lead.

OUR PRICE £12.95
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HIGH QUALITY |
CONSTRUCTION
KITS

WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCHES

JOSTY

All kits are complete with compre-
hansive easy to follow instructions and
covered by full guarantee.

Post and Packing 15p per kit.

AF20 Mono amplifier
AF25 M
AF30 Mono pre-am
AF35 Emitter amplifi
AF80 0.5W mic. amplifie
AF305 Intercom.
AF310 Mono a

ATS5 Automatic ligh .
AT25 Window wiper robot.....
AT30 Photo cell switch vnit... £5.70

T50 400W triac light
dummev/ eed control
ATS56 2,200W triac light
dlmmol/spesd control
ATGg ; channel tight control..
T8 b

MODEL TEZIJ RF SIGNAL
GENERATOR e
L gt
RF tm:mds. S:up:':‘a‘t'e
variable audio output.
Accuracy + 2%. Audio
output to 8V, Power r

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS

Excellent % uality at low cost. Input:

230V 50/60Hz. Output 0—260V.

MODEL $260 BENCH MOUNTING
P&P _

1A £1050 30p
25A £12.00 35p
5A  £17.50 37p
8A £3035 50p
10A £33.75 75p
12A £29.50 75p
20A £85.00 125p
25A  £95.00 130p
40A £120.00 150p
MDDEL $2608 PANEL MOUNTING
1A £10.00 30p
25A £1200 35p

SINCLAIR ICI2
INTEGRATED

CIRCUIT N e
AMPLIFIER

complete with
printed circuit
mounting board.

OURPRICE£2.35 parisp.

FM TUNER CHASSIS
6 transistor
high quality
tuner. Size
only 153 x
101 x 63mm
3 IF stages.
Oouble tuned
discriminator.
Ample output to feed most amplifiers.
Ogﬂales on 8V battery. Covers 88—

BMHz. Ready built, ready for use.
Fantastic value for money.

OUR PRICE £8.95 P&P 20p

Stereo Multiplex Adaptor £5 95 extra

Model A1018
FMTUNER
6 tr?_nsisto_r high
317 stages and
double tuned

LHO2S STERED HEADPHUNES
Light weight head- /

Phones with padded

ear poecss 4 6 ohms

20—20,0 !"

Complete wnh 6
OUR PRICE £1.97 P&P 30p

F:v"use with most ampllﬁels Covers
88— 108MHz. Powered by 9V battery.
OUR PRICE £13.50 P&P 30p

Stereo multiplex adapter £5.95 extra.

J Ilght control..
GP304 Circuit board... o
GP310 Stereo pre-amplifier
. for use with 2 x AF310
GP312 Circuit board.

GU330 Tremolo unit.. £7.50
HF61 Diode detector. £3.32
HFES5 FM transmitter . £2.70
HF75FM receiver.. £2.87
HF310 FM tuner..... £15.81
HF325 Deluxe FM tune £24.12

HF330 Decoder (HF310/325) £9.96
HF 380 Iw/vhf aerial amplifier £4.94
HF395 broadband aerial amp. £1.77
LF380 Quadraphonic device.. £11.. 36

M 160 Multi-vibrato £1.
M191 VU Meter........ .
M192 Stereo balance meter.. d
M1302 Transistor tester.. £8.45
NT10 Stabilised power supply
100mA, 9V... £6.15
NT300 Stabilised p supply . £12.51
NT305 Voltage converter.. £4.51
NT315 Powel sugply 240V AC
104,5/15V DOC, 500mA..... £9.57

Amateur Electromcs by Josty-Kit,
the professional book for the amateur
~covers the subject from basic prin-
'cipals to advanced electronic techniq-
with circuit board for

lead and plug.
TE1018 Deluxe Mono High

105—125V, 220—240V A 'g;ne""l‘g:!
x 265 x 150mm. Complete with test
leads etc.

OUR PRICE £17.50  pap 40p
TE-200 RF SIGNAL

GENERATOR

Accurste wide range
signal generator
covering 120 kHz-5600
MHz on 8 bands.
Directly calibrated.
Veriable R.F.
attenuator sudio output, Xtai socket
for ealibration. 220/240V a.c.
Brand new with instructions.

Size 140mm x 216mm x 170mm.
OUR PRICE £17.50  pap 30p.

BVDS5 Vernier TUNING DIAL
App. 7:1 ratio planetary
drive vernier dial. Log
scale ees.
Blank scales 1-5.

 Dial size 128 x 76mm. Overall size

x 117 x 41mm. deep including
diam. shaft

P&P 15¢

knob and coupling. %"
OUR PRICE £1.62

240° Wide Angle TmA METERS
MW 1—6 60x60mm

£650 PaPi15p
MW 1-8 80x80mm
£690 rarisp

SINCLAIR "SCIENTIFIC"”
CALCULATOR -

8digitdisplay. Four
functions plus
logarithms to base 10,
antilog, sine, cosine, -
tangent. arcSine,
arcCosine and
arcTangent,
Complete with
instructions, case and
batteries. Rec. Price

£49.00
OUR PRICE £44.50

P & P 25p plus VAT.

AE1 to AE10 listed below.
OUR PRICE £3 30 (No vaT)
P&P 25p pius VA

E1 100mW output stage.
2 Pre-amplifi
E3 Diode receiver..

ES Astable mult

E9 Treble filter.

= >>>>;>>>>>
<N
z
]
8
&
L]
3
g
s

121 Stereo Llstemng taton
For balancing
and gain selection
of Io«gﬂge-kers

TE22 SINE SQUARE WAVE
AUDID GENERATDR

AC operstion. Supplied brand new
aran with instruction |
!‘ndl teed, manual

OUR PRICE £28.95 par37p

Carefully machined tog grade steel.
Comams 1/2”, 5/8”, 3/4”, 1" and
11/8"pu nches complete with gripper
and accessories.

OUR PRICE £3.00 P&P 40p

ARF 300 AF/RF SIGNAL
GENERATOR
All transistorised
compaet fully
portabi

220/240V AC operation. Complete
with instructions and leads.

OURPRICE £37.50 rer sop

HITACHI FLUDRESCENT
LANTERN L1901

A portable battery
opersted lantern
ideal for home,
motoring, camping
etc. Approx. 10"
tall. Provides
brilliant light from 9
1.5v batteries (not
supplied).

oun price £7.19
P&P 25p.

Impedence Headset.
Sansitive magnetic
headset wnh soft sar
pads. |
ghms (600 ohms DC)
requency response:
200—4,000Hz.
Low cost with exc-
able headband 8 o ms @
and stereo jack plug.
HEADPHONES -
impedence. Frequency
coiled lead and jack plug.
Microphone
rophone impedence 200 ohms.
Model 350 13 x 8" with
RMS. Availabte 8 or
£7.50 each P&P 37p
55—13,000Hz. 8 watts

OUR PRICE £2.25 P&P 30p
TE1035 Stereo HEADPHONES
elient response. Foam

rubber earcups. Adjust-
o Jor TS

OUR PRICE £2.60 P&P 30p
SHB8DV MONO/STERED
Volume control for

each channel. 4/16 ohms

response 20Hz —18kHz.

Complete with 10ft.

OUR PRICE £4.97 P&P 30p
BHO01 HEADSET and Boom
Movms coil. Ideal@
for language

teaching,

communi-

cations etc.

Headphone impedence 16. chms. Mic-
OUR PRICE £5.95 P&P 30p
EMI LOUDSPEAKERS )

single tweeter/crossover.
20—20,000Hz. 15 watts

15 ohms.

DUR PRICE

Model 450 13 x 8" with |

twin tweeter/crossover. [

RMS. Available 8 or 15 ohms

DUR PRICE £3.62 each P&P 25p

SINCLAIR SYSTEM 2000
STEREO AMPLIFIER
AND TUNER

o TS N

Peadde DOOO
AMPLIFIER
Amplifier output 8 watts per
channel RMS. Distortion less than
0-06%. Silicon transistors. Two
pick-up plus radio and tape inputs,
tape output and scratch filter.
Excellent Value.

OUR PRICE £28.50 &P cop.
l— 5
e

FM TUNER

Excellent selectivity and sensi-
tivity. Twin dual-varicap tuning.
4 pole ceramic filter. 19 transistor
stereo demodulator giving 40 dB8
separation. Distortion 0-2% output.
Fantastic Value.

OUR PRICE £28.50 p&Poop.

with

fncuh for stereo
he:
swm:m on

gain comrols, speakers on—off slide
switch, stereo headphone socket.

OUR PRICE £2.25 P&P 15p
AUDIOTRONIC

LOowW NUISE CASSETTES

TYPE

60 £157 £3 %0 cr08
c90 £2.24 £4.25 £10.00
c120 €273 £5.17 £12.24
AUDIOTRONIC

Cr02 CASSETTES

TYPE 5 10 25
CRE0 £392 £7.72 £1912
CR90 £5.32 £10.46 £25.22
AUDIOTRONIC

8 TRACK CARTRIDGES

TYPE Each 5 10
40M 850 £4.00 £7.50
80M £1.15 £5 40 £10.25

P&P Cassettes Eépaach
OVER 10 of eutRu POS T FREE!

AUDIOTRONIC AHA1D1
Stereo Headphone Amplifier
Al silicon, F;::

KEG3D 3 Station INTERCOM

Master and two sub-stations. Can be
used on desk or wall mounted. Comp-
lete with cable and batteries

DUR PRICE £5.25 P&P 50p

SPECIAL PURCHASE
LIMITED QUANTITY!
Tannoy 12°DR/8
Bass Speakers
8 ohms. 30 watt.
Heavy duty. ideal
for Hi-Fi P.A.
Group.

OUR PRICE £12.50
P&P 50p.

SINCLAIR Project 80 Modules .

Project 805.....
PZ5 Power Supply.
PZ6 Power Supply.
PZ8 Power SuppJ

Transformer for 28, X
SINCLAIR Project 80 Packages

2 x 240/Stereo 80/P25 . £25.00
2 x 240/Stereo 80/P26
2 x 260/Stereo 80/PZ8
POST & PACKING 35p

tr
amplifier oper- 1
ates from mag-
netic, ceramic

or tuner

inputs with

twin stereo headphone outputs and
separate volume controls for each

channel. Operates from 9V battery.
INPUYS SmV and 100mV.
DUTPUT: 50mV per channel

OUR PRICE £8.50 P&P 20p

EA41 REVERBERATIDN

AMPLIFIER
Solf comamed

MP7 MIXER-| PREAMPLIFIER

5 Microphone
inputs each with

ng
complete mixing
facilities. Battery operated. Size: 235
x127x75mm loguts Mics. 3 x 3mV
ohms. Phono. Mng
50k Phono Ccuml: 100mV 1
Output 250mV 100k.

nuia PRICE £8.97

P&P 20p

\

batt-ry opuut-d
Simply plug in

microphone, guitar etc. and output to
your amplnf-er Volume control and
depth of reverberation control. Beau-
walnut cabinet. 184 x 77 x 108mm.

DUR PRICE £7.50 PEP 20p

ALL PRICES
EXCLUDE VAT
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(SEW) CLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.

Over 200 ranges in stock—other ranges to order. Quantity discounts avaitable. Send for fully illustrated brochure.

CLEAR PLASTIC MODEL SD640
Size: 85 x 64mm

S0uA ..

S
w
~
L
I»

10V DC
20v OC
50V DC
300v DC
15V AC ..
300V AC ..
VU Meter

CLEAR PLASTIC MDDEL SW100
Size: 100 x 80mm

S50uA .. £4.60
100uA £4.50
S00uA £4.30 A |
60-0-50uA £4.50 -
100:0-100uA £4.45

mA .. £4.30

1A OC £4.30
5A OC £4.30
20v OC £430 150V AC .. £4.45
50V DC £4.30 300V AC .. £4.45
300v DC £4.30 VU Meter £4.90

*Items with asterisk are Moving Iron
type, alt others are Moving Coil

CLEAR PLASTIC MODEL SD830
Size: 110 x 83mm

50uA .. .. .. £4.30 _
100uA . .. £425

200uA £4.20

500uA . .. £4.15

50-0-50uA .. £4.25
100-0-100uA.. £4.20

im .. £4.10

S5mA £4.10

10mA £410

50mA £4.10

100mA £4.10

500mA £410

1A OC £4.10

5A DC £410

10A DC £410

SV DC £4.10 VU Meter ..

EDGWISE MODEL PET70
Size: 90 x 34mm

50uA .. £4.15
100uA £410
200uA £4.05
500uA £3.90
50-0-50uA £330
100-0-100uA ..  £4.05
mA .. £3.85
300V AC .. £3.95
VU Meter .. £330

CLEAR PLASTIC MODEL MR 45P
Size: 50 x 50mm

S0uA ..
100uA
200uA o
500uA .. .. £300
50-0-50uA ..
100-0- 100uA ..

CLEAR PLASTIC MODEL MR 65P
Size: 86 x 78mm

50uA ..
100uA

100-0-100uA -
500.0-500uA ..
1 [

100mA AC
200mA AC ..
150v DC . 500mA AC .. * £3.70

500-0-500uA ..
imA .. ..
SmA ..
10mA ..
50mA ..
100mA

15V AC

CLEAR PLASTIC MODEL MR 38P

BAKELITE MODEL S80 Entarged Window
Size: B0 x 80mm

300V DC .
300V AC ..
VU Meter £4.70

Size: 42 x 42mm

CLEAR PLASTIC MODEL MR 52P

MODEL ED107 EDUCATIONAL METER | 1060n” 0210 .. | S 60 60mm
y ; ¥ : S|
Size: 100 x 90 x 150mm including terminals 200uA £3.00 o S50uA £3 70
e 500uA £2.85 aritiag ' | 100u A £350 ! = e
A range of high quality 50-0-50uA £305 = A 00uA £3.35 ros
moving coil instruments i 100-0-100uA d | 50.0-50uA £3.50 e it
ideal for school experi- ¥ 500-0-500uA d 100-0-100u A £3.45 T A >
ments and other bench —=_ = TmA .. d 1mA £3.30
applications. 3" mirror 1-0-1mA d SmA £3.30
scale. The meter move- L 2mA . . 10mA £3.30
ment is easily accessible & 3 SmA d 50mA £3.30
to d:mons(rate internal - ;8’": d 100mA £3.30
working. = = m . £3.30
. o A | oA - £33
SO0uA £8.50 100mA ! 5A OC £3.30
100 €790 N | 150mA f
50-0-50uA £7.90 - 10v DC £3 30
s0 20vVOC . . £760 | 200mA i 20v DC £3.30
1mA £7.60 5 0 | 300mA d 50V DC £330
1-0-1mA e7.60 9% OS £780 | S00mA
1A DC. £760 S00VOC . .. £760 | 55500 ] SOOVIeS e 70
8A BE £360 B0OmA/SA OC  £8.60 | 12°MF : 15V AC . £3.40
5V OC £7.60. S OC - £880 ] 7a DC i 300V AC - £340
1S0c . £860 :
ovibe 780 usaDc . 860 | 3000 : BAKELITE MODEL MR 65 Size: 80 x 80mm
- . 3v OC d £3. 25uA .. . £525 .
CLEAR PLASTIC MODEL MR 85P VOS¢ frmo VUMmernAn £285 | loeea oo £398
gi;:;\ﬂmx 110mm ) 500uA £3.65
o« . £545 50-0-50uA £396
L £540 CLEAR PLASTIC MDDEL SD460 100-0-100uA ..  £3.90
fggg Size: 59 x 46mm SOOAO-SOOuA iggg
£8.40 Sy 30 1-0-1mA £3.60
£8.38 200uA . £3.60
£6.20 S00uA = 586
e 50-0.50uA .. d
SmA eev20 100-0-100uA .. £3.60
- eeisg mA .. .. L £3:50
. £5.20 s, 586
100mA £5.20 300V OC .. £5.20 50"‘A - £3.60
500mA £5.20 15V AC .. £5.30 10(’)" A £3.60
1A DC £6.20 300V AC .. £5.30 500"‘ A £360
A DC £6.20 SMeter ImA..  £5.20 | J°0¢ £3.60
15A £6.20 VU Meter .. €555 | 12 0% £3.80
30A OC £640 1A A 21520 |36 6c £3.60
10V DC £6.20 5A AC c£520 | JOAR ) £3.60
20¥ g eta0 208 AC . 230 o 0V OC =
£6.2 *£5. 2 £3.60
150V OC £6.20 30A AC *£6.20 POSTAGE & PACKING 15p ?ggvogc £3560
£3.60

4
842 4
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make no mistake

A member of the Audiotronic Group of Compares

a7l

CALLINTO YOUR
NEAREST LASKYS
BRANCH OR ORDER
WITH CONFIDENCE
BY MAIL ORDER

CENTRAL LONDON

481 OXFORD ST. 01-493 8641
10 TOTTENHAM CT. RD. 01-637 2232
27 TOTTENHAM CT. RD. 01-636 3715
33 TOTTENHAM CT. RD. 01-636 2605
42/45 TOTTENHAM CT.RD.  01-636 0845
B7 TOTTENHAM CT. RD. 01-580 3739
257/8 TOTTENHAM CT. RD.  01-580 0670
3 LISLE ST. wQ2 01-437 8204
34 LISLE ST. w2 01-437 9155
118 EDGWARE RD. W2 01-723 9789
193 EDGWARE RD. W2 01-723 6211
207 EDGWARE RD. W2 01-723 327+
311 EDGWARE RD. W1 01-262 0387
346 EDGWARE RD. W2 01-723 4453
382 EDGWARE RD. W1 01-723 4194
109 FLEET ST. EC4 01-353 5812
152/3 FLEET ST. EC4 01-353 2833

86 SOUTH ST. ROMFORD 70-20218

§3/57 CAMDEN RD., TUNBRIDGE WELLS
0892-23242

45 MARKET PLACE, LEICESTER
0533537678

1046 WHITGIFT CENTRE, CROYDON

01-681 3027
27 EDEN ST. KINGSTON 01-546 7845
32 HILL ST. RICHMOND 01-948 1441

116 CORPORATION ST., BIRMINGHAM
021-236 3503

ALL BRANCHES OPEN FROM
Fam to bpm MON. TO SAT.

BARCLAYCARD
& ACCESS

rieleph
arder o heac

CREDIT TERMS

Personal Shoppers

Mail Qrder Depar
Immediaie attention given ta
arderg

CHEQUES ACCEPTED FROM
PERSONAL SHOPPERS ONLY
WITH BANKERS CARD.

All prices correct 8t 13-5-74 but
subject to change

ALL PRICES
EXCLUDE VAT

We offer a speedy and efficient service
by mait order. Remember to add 10%
VAT to total value of goods including
post and packing.

I TO LASKYS HEAD OFFICE AND MAIL ORDER DEPARTMENT I
I Audiotronic House, The Hyde, London NW9 6JJ. Tel: 01-205 5651/3735 I

Please send me the following items

TOTAL PURCHASE PRICE

NAME

ADDRESS

I Registered in England No 347947 at 12 Lower
Grosvenor Place. London SW10EX

{inc PP and VAT)

. - lwishtopay by Barclaycard/Access

D cheque

lenclose
D postal order
D money order

and my numbaer 1s.

- L - - J

Signature

WW6E
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£ £ £ £ £ £ £ £
EY88 0-40 | PL84 040 | TT21 4-20 | UL84 040 [ 1T4 030 | 523 080 | 6BR7 1-00 | 6K7 0-45
EZ40 0-50 | PL504  0-75 | U25 0-85 | UY41 0-45 | 1X2A 060 | 5Z4 080 | 6BW6  0-90 | 6K7G 0-30
EZ41 0-75 | PL508  1-00 | U26 0-85 | UY 0-35 | 1X2B 060 | 5Z4GT 045 | 6BW7 090 | 6K8GT 050
EZ80 0-28 | PL509 1-20 | U27 060 | VR105/30 0-40 | 2K25 800 | 6AB7 050 | 6C4 035 | 6K25 075
S, T emIbn Rk S SR|aAG tmitc, umidsc 4
£ | GYs01 0-70 | PY33 0 X R g 6AH6 0 6CB6 0-40 2
A1065 £135| ECHaz 075 | GZaa 068 | PY 040 | UABC80 0-40 U 200 | 354 040 | 6AK5 040 | 6CH6 140 | 6Q7G 045 AR
ARS8 050 | ECH81  0-30 | G237 1-00 | PY81 035 | UAF42 060 | 6AKS 0-38 | 6CL6 065 | 65A7 0-45 N
ATP4 050 | ECH83 045 | KT66 250 | PY82 035 [ UBC4t 060 6ALS 025 | 6D6 040 | 6SATGT 030
B12H 3-00 | ECH84 045 | KT88 2:90 | PY83 040 [ UBF80 040 6ALSW 050 | 6EAB 070 | 6SC7IGT 030 £ £
CY31 0-50 | ECL8O  0-50 | MH4 0-75 | PY88 045 | UBF89  0-40 VAT 10% AM6  0-37 | 6F7 1-00 | 65G7 045 | 19G6 660 | 866A 1-10
DAF9 050 | ECL82  0-35 | ML6 0-50 | PY500  1-00 | UBL1 070 6AN8 065 | 6FSG 050 | 6S 0-50 | 19H4 700 | 931A 5-80
DF96 050 | ECL83 070 | OA2 040 | PY800 045 | UBL21 070 EXTRA 6AQ5 0-45 | 6F23 090 | 6SJ7GT ©-30 | 20P3 075 | 954 0-50
DK96 060 | ECL86 040 | OAF70 055 | PY801 045 | UCC85 0-45 6AQ5W 065 | 6F32 0-50 | 6SK7 050 P4 1-:00 | 955 0-40
DL92 0-40 | EF36 065 | OB2 0-a0 | QV03-12 050 | UCF80  0-70 6AS6 050 | 6F33 325 | 6SK7G_ 045 | 25L6GT  0-60 | 956 0-30
DL96 0-60 | EF37A  1-00 | PABC80 0-40 | QQVO3-10 UCH42 075 6AT6 0-45 | 6H6 0-30 | 6SL7GT 045 | 30C15 1-00 | 957 040
DM70  0-60 | EF40 0-62 | PCO7 0-45 1-25 | UCH81  0-40 | 2801U  2:00 | 3V4 070 [ 6AU6 030 | 6JAWA 1-00 | 6SN7GT 045 | 30C17  1-00 | 1629 0'50
DY86/87 0-35 | EF41 065 | PCC84 040 | QQVO6-40A | UCLB2  0-35 | Z803U 135 | 5B/254M 5-00 | 6AX4GT 075 | 6J5 065 | 6SQ7 050 [ 30C18  0-90 | 2051 080 ~
DY802 0-35 | EF80 025 | PCC85 040 800 | UCLB3 065 | Z900T 1:20 | 5Bf255M 3-20 | 6AXSGT 0-80 | 6J5GT 045 | 6V6G 015 | 30F5 1-00 | 5933 3-00
E8SCC 070 | EF83 110 | PCC88  0-55 | R19 0-60 | UF41 065 | 1A3 0-45 | 5RA4GY  0-80 7 060 | 6J6 0-30 | 6V6GT  0-45 | 30FL1 0-80 | 6057 0-60
CC 055 | EF85 0-35 | PCC89 050 | SC1/400 2:50 [ UF80 035 | 1L4 0-20 | 5U4G 0-40 | 6BE6 0-32 | 6J6W 0-45 | 6X4 0-40 | 30FL12  1-05 | 6060 0-60
E88CC/01 115 | EF86 0-30 | PCC189 0-60 | SC1/600 4'50 | UF85 0-40 | 1RS 0-40 | 5V4G 0-50 | 6BG6G 070 | 6J7 0-45 | 6X5G 0-40 | 30FL14  0-85 | 6064 0-50
E180CC 065 | EF89 027 | PCF80  0-40 | SP61 070 | UF89 0-40 | 154 030 | 5Y3GT 045 | 6BJ5 055 | 6J7G 040 [ 6X5GT  0-45 6065 070
E182CC  1-25 | EF91 037 | PCF82 035 | SU4 060 | UL4t 060 | 1S5 0-30 | 5Y4G 0-40 | 6BQ7A 055 | 6K6GT  0:75 | 6Y6G 08 | My inicoN 6080 220
EABCE0 038 | EFos 038 | bcras 040 oz ow|| Tuses |[ias Ao
EABC80 0- 95 35 86 - - !
EAF42 055 EF183  0-30 | PCF200 075 TRANSISTORS 787 g:;g EMI types || 900! 030
EB91 020 | EF184 0:31 | PCF201 075 Please write or phone for current price of any of the transistors, diodes shown below. 14 40 9677A & 9002 0-50
EBC33 075 EFL200  0:60 | PCF8O1 055 | , . o NE BCY33 GET115 oc42 TFA TR 9D6 0 9003 055
EBC41 065 | EL34 0-60 | PCF802 050 11E2 5-00 8677¢C 9004 0-30
EBF80  0-40 | EL36 050 | PCFaos 090 | AG126 AF125 BCY72 GET116 QC44 1N25 2N3055 11E3 600 | |50 00 9006 030
EBFB3 040 | EL#1 075 | PCF 0-65 | AC127 AF126 BF115 GEX66 0C45 1N32A 2N3390 12A6 0-30 00 ea.|| ¢.R. TUBES
EBFBS  0-30 | ELSY 055 | PCFaos 085 | AC128 AF127 BF167 NKT222 0C70 1N38A 2N3391 12AT6 040 | — | DGI-5 1200
EC52 035 | EL8? 055 | PCH200 080 | AC176 AF139 BF185 AS 0c73 1N43 2N3730 12AT7 035 (30115  g.95 | DG13-2 1800
EC93 060 | EL84 026 | PCL81 o060 | ACY18 AF178 BFY51 OA47 ocrs 1N70 2N3731 12AU7  0-33 | 3017 0-95 | DG13-34 12:00
ECC81 035 | EL8S 044 | PCLe2 o040 | ACY19 AF186 BFY52 QAT0 0C78D 1N277 2N3819 12AVE 050 | 30P12 (.95 | MW13-3515-00
ECCs2 033 | EL86 038 | PCL83 065 | AGY20 AFZ12 FY90 OAT? ocs1 1N415C 2N4038 12AX7 033 | 30P19 095 | VCR139A 800
ECCs3 033 | ELSO 045 | PCL84 045 | ACY28 ASY26 BSY27 OAT3 0Cs2 1N4148 2N4058 12BA6 040 | 30PL1  ¢.95 | 3BP1 400
ECC84 030 | ECs04 070 | PCLss  0-50 { ACY39 ASY27 BSY38 OAT9 0Cs2 2N456A 2N4061 12BE6 050 | 30pI 13 110 | 88D 9-00
ECC8s  0-38 | EM31 0-60 | PCL80s 0-60 | ACY40 ASY2s BSY95A OA91 OC82DM 2N708 2N4785 12BH7 050 | 30pL14  1-10 | 884 800
ECC36  0-80 | EM8O 0-45 | PFL2oo  o0-70 | AD149 BC108 YZ16 0A200 0Cs3 2N918 2N5295 12C8 0-45 | 35/ 6GT 075 900
ECC88 040 | EM84¢ 035 |PL36  0-60 | AD161 BC118 GRS1/10 QA202 0C139 2N1304 3N128 12E1 300 | 35wa 050 | SPECIAL
£GC189  0-65 | EM87 070 | PL38 0-65 | AD162 BC119 CRS1/20 0AZ200 0C140 2N1305 3N154 12KS 1-00 | 3524GT 070 | VALVE
ECF80.  0-35 | EYS51 0-40 | PLBT 0-50 | ADZN BC136 CRS1/30 0C22 0C170 2N1307 3N159 12K7GT  0-50 | 50C5 0-55 | CV2339 45.00
ECFe2  0-35 | EY81 0-40 | PL82 045 | ADZ12 BC13 CRS1/40 0C22 ocCi172 2N1309 25303 12K8GT 060 | 50CD6G 1-10 | JPOITD 43-00
ECF801  0-60 | EY86 0-40 | PL83 0-45 | AF114 BC148A CRS3/10 0C26 0C200 2N2062 404 12Q7GT 040 | 75 070 | K301 7-00
AF115 BC172 CRS3/20 0oC28 0C206 2N2147 2082 12SA7GT 050 | 76 0-60 | K305 11-00
AF116 BC172A CRS3/30 0C29 SX754 2N2411 40250 128C7 . 0'50 | 78 il || e i
VALVES AND TRANSISTORS AL BC2126 CR3sia0 IO Caa ZRi 2N2089 40251 12547 045 060 [ K337 1450
b AF118 BCY31 CRS25/025 | OC36 ZR21 2N3053 40668 12Y4 030 | 723A/B  7:50 | KRN2A  6-00
Telephone enquiries for valves, 19567 045 | 80 : v
transistors. etc.. retail 749 3934 M:ilNY OITIIIERS IIN sramf’ in'cludling ilnltlgn;‘lrd circuits, C.R.T. 1487 olag) 80:; 1;_:8 2‘5»‘\/"(2’ m
and special valvex. Minimum Mail Ovder €1, U K. POSTAGE £1— . )
trade and export 743 0899. €2 17p, over €4 free. .0 D). 23p calra. 133305 0-50 | 807 060 | 3J/92/E 35-00
8:00 | 813 550 | 725A  22'50

MARCONI BEST PRICES PAID FOR TEST AND COMMUNICATION
sT;r:’ZL EQUIPMENT. Single items or quantities. Private or Industrial.
GENERATOR
Range: 15KHz to RACAL UNIVERSAL COUNTER/TIMER
30MHz. Output SA550 (CT488)
0.4uV to 4V at 8 digit In-
13 or 75 ohms. line rgad-ou(.
Impedance with Facilities
termination include: dir-
(supplied). Built rect frequency
in crystal check measurement
facility with up to 100MHz;
handbook. £125 pulse, period,
including carr. ratio, time
interval  and

SIGNAL GENERATOR TYPE
AN/USM-16 (MODEL BJ75A)
A precision HF{VHF signal generator em-

totalising
measure-

bodying facilities seldom found or con-
tained in one instrument, namely outputs
of CW/AM/PM and swept carrier, in the
frequency range 10 to 440 MHz. Some of
the features of the instrument are: AUTO

TF 801D/1/S SIGNAL GENERATOR.
Range 10-485 MHz in five ranges. R.F. output
01 uV-IV source e.m.f. Dial calibrated in
volts, decibels and power relative to thermal
poised. Piston type attenuator. 5082 output

ments. Input sensitivity variable from 300MV
to 9V, three independent inputs, self-check
etc. Full spec. on request. £145.

¥I%TIC“ :REQ?E:{CY IS"I'ABI%IS‘A& Internal dulation at 1 kHz
N (locks output signal to selecte TF1041C VTVM A.C. voltage range 300 MV at up to 90% depth, also external sine and
frequency), AUTOMATIC LEVEL COoN: to 300V in 7 ranges, 20 H1500 MHz. D.C. pulse modulation. Built-in SMHz crystal
TROL (holds output co voltage ranges 300 MV 1000V in 8 ranges. Unless offered as “asseen”

INTERPOLATION OSCILLATION (for
precise tuning between crystal check points)
MARKERS (for S.F.M.)

BRIEF SPECIFICATION: Frequency 10 to
440MHz, RF output 0.224V at 50 ohms. Modes
of operation CW-HI, CW, CW (calibrated
and stabilised), AM-400Hz and TkHz and
external, FM-400Hz and 1kHz and external
0.75 kHzdev., S.F.M.—x1, x10, x100, 0-75,
750 & 7500kHz dev. resp., P.M. —50 to 5000 pps
at 1 to 30usec. width int. or ext., 150 to 5000Hz
rep rate, 3 meters for; mod. and dev., fre-
quency discrimination pulse level output.
With manual. Complete specification and
price on applicatlon.

500/250W MEDIUM WAVE BROAD-
CAST TRANSMITTERS. Price and
detalls on application.

M.O, for ET 4336 TX (see description in
previous issues) £8'50. P. & P. £1-50.
HIGH CAPACITY CONDENSERS
GENERAL ELECTRIC 25,000 MFD 25VDC
(40VDC) surge £1-10.

SPRAGUE 20,000 MFD 55VDC £1-30.
MALLORY 20,000 MFD 30V (45VDC surge)

51-15_0 . (20vDC , 6168 SHF SIGNAL GENERATOR. 0.05-20v. tors‘. hpanor'amic adaptors, diversity
MALLORY 35,000 MFD 15V (20VDC surge: r H . switches, ransmitter driver units,
£1-10. Freq. range 1.75GHz-4.2GHz  Mod.: 3 PHASE AUTO TRANSFORMER, wye linear amplifiers can be built 1o
SANGAMO 20,000 MFD 50V £1-30. E.M., C.W. Pulse and Ext. A.M., output input 400v, wye output 241.5/230/218.5v 50 customers’ requirements. Please send

SCHLUMBERGER B 1200 93db UHF
ATTENUATOR. £5500
SCHLUMBERGER 0 500a SYNC. OSCIL-
LATOR 200-500MHz, £85-00

PLESSEY PR 524 DUAL DIVERSITY
RECEIVER. Solid state, six pre-selected
channels with motorised tuning, automatic
receiver selection and indication. Complete
with FSK terminal unit and spare coils for
tuvre(‘;';mevs. All housed in table top cabinet.

£100

RACAL RA 117E COMMUNICATIONS
RECEIVERS completely overhauled and
re-aligned to 'as new' condition.

ROHDE & SCHWARTZ MICROWAVE
POWER METER. 3200MHz, built-in cali-
bration, 50C2. £120-00

D.C. resistance 50 ohms to 500 ohms. Price

£62-50.
TF 10418. Spec. as for 1041C. £52:50.

HEWLETT—PACKARD

185A 800 MHz SAMPLING 0SCILLO-
SCOPE WITH 188A DUAL TRACE
PLUG-IN. Full spec. and P.0.A.
175A 50MHz Oscilloscope.

6248 COUNTER FREQUENCY MEA-
SUREMENT: 10Hz to 10.1MH2.
Accuracy : 1 count. Automatic position-
ing of decimal point. Period measure-
ment: 0-10kHz, reads in seconds,
milli or micr ds, decimal
point automatically positioned. Display
on 6 neon lamp decades and 2 meters.
Complete with manual and following
plug-ins: 525A 10 to T00MHz. 525B 100
to 220MHz, 526A video amplifier. Price
on application.

0.1uV-200mW. Price on application.
PLEASE ADD
10% VAT
TO ALL ORDERS

TF 1258A VHF SPECTRUM ANALYSER
for analysis and measurement of Radar
Equipment. Frequency range 180 to 230MHz
with crystal check points. Sweep width 0-5
to 5MHz, output pulse delay (a) 85-175 uSec,
(b) 07-1-4 mSac with X1 and X2 multiplier
and =2, X1, %2 multiplier. Qutput 2nVv to
20mV with %10 multiplier. £200.

calibrator. Separate R.F. and mod. meters.
0.A.

TEKTRONIX
OSCILLOSCOPES
571A-600MHz, separate P.S.U. £150
complete.
561A-10MHz, solid state. complete
with 3A1 dual trace vert. and 383 delay
time base plug-ins P.0.A.
541A-33MHz. Choice of plug-ins. P.0.A.
LA265A({545A)-33MHz, separate time
bases with delay. P.0.A.
545-15MHz. Separate time bases with
delay. Price on application.
PLUG-IN UNITS
CA—24 MHz dual trace 50MV-20V.
6—20 MHz differential 50MV-20V.
L—30 MHz fast rise time 5MV-20V.
D—High gain differential 1MV-50V.
N 600MHz sampling 10MV-cm.
53/54C. Dual trace 33MHz. 60MHz,

18kVA. Made by Westinghouse of USA.
Brand new in original cases £60.00 including
UK transport.

894 TF AUDIO TESTER. Combined A.F.
Generator (0-25kHz), Output meter (up to
2W. at 600, 15 and 3Q2,) and valve voltmeter
(0-800V.), with stepped and varlable attenua-
tors. £60.

TF 1400S DOUBLE PULSE GENERA-
TOR WITH TM 6600/S SECOND-
ARY PULSE UNIT. For testing radar,
nucleonics, ‘'scopes, counters, filters
etc. SPEC. TF 1400S. Rep. freq.
10Hz to 100kHz, pulse width 0t to
1001 sec., delay —1-5 to +3000u sec.,
rise time _ 30N sec. SPEC. TM 6600/S.
As for TF1400S except puise width

ALL EQUIPMENT

ordered from us is completely over-
hauled_ mechanically and electrically
in our own laboratories

FOR EXPORT ONLY
TRANSMITTERS:
BC 610 Hallicrafters.
RCA ET 4336 also modified version of
increased output to 700w.
COLLINS TYPE 231D 4/5kw., 10 channel,
autotone and manual tuning. All above
complete installation and spare parts.
TRANSCEIVERS
19, 19HP, 38, 62.
C-13 TRANSMITTERS
RACAL COMMUNICATIONS
EQUIPMENT
We are able to offer a comprehensive
selection from the range of this modern
high class equipment including,
receivers, L.F. Converters, SSB adap-

us Your enquiries.,

ARS8 SPARES. We hold the largest stock
in U.K, Write for list,

R.F. METER 0-8 amp. 2{" (U.S.A.) £1-80
P.&P.15p. .

29/41FT. AERIALS each consisting of ten
3ft., jin. dia. tubular screw-in sections,
111t. (6-section) whip aerial with adaptor
to fit the 7in. rod, insulated base, stay plate
and stay assemblies, pegs, reamer, hammer,
etc. Absolutely brand new and complete
ready to erect, in canvas bag. £7-50 new or
£4'50 slightly used. Carriage £1-50.

TELEPHONE TYPE "'J* (Tropicalised)
NE

05 to 25 ., detay 0 t 00 b
TF 1102 AMPLITUDE MODULATOR TF 1370 R-C OSCILLATOR, Exag, o Sec elay 0 lo H3n sec e A ETORTEEERHO
Amplitude modulates at up to 80% the C.W. SQUARE AND SINE WAVE, Freq’ SWITCHEOARD)

or F.M. output of any signal generator with Sinewave  10Hz-10MHz, squarewave TF526B OSCILLATOR AND DETECTOR 50 line AUTOMATIC PRIVATE

a frequency range of 100kHz to 500MHz.
Input ms to the dulator may be:
sine, square, pulse or picture at any level
up to H1 impedance, Mod level monitored
on panel meter. £40-00

Open 9-12.30, 1.30-5.30 p.m.
except Thursday 9-1 p.m.

UNIT £50-00.

10Hz-100kHz. Direct output: sinewave:
0-31.6V rms., 10Hz-1MHz, sq :
0-73.2pp 10Hz-100kHz. Attenuator
range: —50dB to +10dB. Impedance:
75, 100, 600L2. Price upon application

TF 1226B, TF1225A, TF 57T7A. WHITE
NOISE TEST SET £185:00. Full spec.
on request.

TELEPHONE ENQUIRIES

refating to TEST EQUIPMENT should
be made to 01-748 8006 Extension 23.
To view TEST EQUIPMENT please phone for appointment

TELEPHONE SWITCHBOARD
Price.of each of the above on application.

COLOMOR (%qromcs

170 Goldhawk Rd., London, W.12

Tel. 0l - 743 0899
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SUPPLIERS OF

——

Telephone
Corner

COMPLETE TELEPHONES
NORMAL HOUSEHDLO TYPE AS
SUPPLIED TO THE POST OFFICE EX G.P.0

oy £1-05

P & P 45p EACH
TELEPHONE DIALS

Standard Post Office type. Guaranteed in working order.
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SEMI-CONDUCTORS TO THE WORLD
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Ex GPO Push-bhutton
Intercom Telephones

Exactly as internal telephone systems still in everyday
use where automatic internal exchanges have not yet
taken over. Available in 5, 10 or 15 ways. Complete
with circuits and instructions. Necessary 24 pair cable
22p per yard. Price of each instrument is independent
of the number of ways.

£2 -7 5 P & P 38ip per instrument

Cable can be sent by Parcet Post. Post and Packing
per 50 yds: 73%p

EXTENSION TELEPHONES
713p each p.p. 274p. £1.37 for 2 p.p. 55p. These
phones are extensions and do not contain bells.

Tested and
Guaranteed
Paks

- -

Electronic Transistor

-l Complete kit incl.
|gmtlon £6-60 uveei,
Ready built and tested unit £9-90 incl. VAT
Now in kit form. we offer this “up-to-the-minute’
electronic  ignition system. Simple to make, full
instructions supplied, with these outstanding
features: . transistor and conventional switchability,
burglar-proof fock-up and automatic alarm. negative
and positive compatibility.

Ournew, vastlyimproved Mark Two
Cross-Hatch Generatoris now available.
Essential for alignment of colour guns on
all colour TV receivers.

Featuring plug-in ICs and a more sensitive sync.
pick-up circuit. The case is virtually unbreakable—
ideal for the enqineer's toolbox—and only
measures 3" X 531” X 3”. We have already
received a large order from a major TV Rental

company.
£10.92 «"™“£8.72

Ready buiit
unit only
{includes VAT and P & P, but no batteries)

2\ A AN P
Over l_,llllll,llll
Transistors

in stock

We hoild a very large range of fully marked. tested and
guaranteed Transistors, Diodes and Rectifiers at very
competitive prices. Please send for Free Catalogue

Our very popular 4p Transistors

FULLY TESTED & GUARANTEED
TYPE ""A” PNP Siiicon alioy. TO-5 can
TYPE "B~ PNP Silicon. plastic encapsulation
TYPE “E” PNP Germanium AF or RF
“F" NPN Silicon plastic encapsulation
*NPN Silicon, similar ZTX300 range.
‘H* PNP Silicon. simitar ZTX500 range.

Vanous Types

- @Reiivsron £1-10

B79 1N4007 Sil. Rec. diodes.
4 1,000 PV lamp piastic 55p
B81 Reed Switches 17 iong " dia.
1 0 High speed P.O. type 55p
- 5 4
H35 Mixed Diodes, Germ. Gold bonded g
100 ctc. Marked and Unmarked 55E
H38 Short lead Transistors.
— 30 NPN Silicon Planar types 559
H39 Integrated circuits. 4 Gates
6 BMC 962, 2 Flip Flops BMC 945 55p
H41 Power Transistors
2 comp. Pair 8D 131/132 55p
H63 2N3055 Type NPN Sil. power tran-
4 sistors. Below spec. devices 5 5')
H65 40361 Type NPN Sil. transistors
q T0O-5 can comp. to H66 55p
H66 40362 Type PNP Sil. transistors
4 TO-5 can comp. to H65 55[)
P= Unmarked §¢
B1 Germanium Transistors §
50 FNP. AF and AF. 55p \
B66 Germanium Diodes \
1 50 Min. gtass type 55p §
B84 Silicon Diodes DO-7 glass \
100 cauv. 10 04200, 0a202 b5p §
B86 Sit. Diodes sub. min. \
100 n914 and N9 18 types b5p \
B83 Transistors, manufacturers’
200 rejects. AF. RF. sil and germ 55” §
H46 NPN Silicon Trans. 2N3707-11 §
40 range. low noise amp. 55]) %
H34 Power Transistors. PNP. Germ. NPN
1 5 Silicon TO-3 Can. P & P 5p extra. 55p §
H67 3819 N Channel FET's plastic \
10 Coceyoe 550 IS
: S

d

Make a rev counter |-

for your car s

The TACHO BLOCK'. This encapsulated biock will turn %

any O-1mA meter into a linear and accurate rev. counter §

for any car with namal coil ignition system §

=

=

[} —

N £1-10 each S

N——s——————————

Rer: No 820919

High-speed
magnetic
counters

24v or

4 digit (non reset) 4Bv (state which)

4 X 1X 1" 33pp.p. 5p.

Dept.B. 222-224

2

//:///./%///\/./////
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Plastic Power
Transistors s

NOW IN TWO RANGES

These are 40W and 90W Silicon Plastic Power Tran-
sistors of the very latest design. availabie in NPN or
PNP at the most shatteringly low prices of all time.
We have been selling these successfully in quantity to
all parts of the world and we are proud to offer them
under our Tested and Guaranteed terms.

—___ i

RANGE 1 VCE. Min. 15 1-12 13-25 26-50
HFE. Min. 15
40 Watt 22p 20p 18p
90 Watt 264p 24%p 22p
RANGE 2VCE. Min. 40
RANGE 2VCE. Min. 40
HFE. Min. 40
40 Watt 33p 31p 29p
90 watt 38%p 363 33p

Complementary pairs matched for gain at 3 amps. 11p
extra per pair. Please state NPN or PNP on order.

LM380 AUDIO I.C.

as featured in Practical Wireless.

complete with application data £1.10.
INTEGRATED CIRCUITS

We stock a large range of |.Cs at very competitive
prices {from 11p each). These are all listed in our
FREE Catalogue. see coupon below

METRICATION CHARTS now available
This fantastically detailed conversion calculator carries
thousands of classified references between metric and
British {and U.S.A.I measurements of length. area.
volume. liquid measure. weights etc.
Pocket Size 15p.

December issue.

i

Wall Chart 18p.

LOW COST DUALIN LINE 1.C. SOCKETS
14 pin type at 164p each
16 pin type at 18p each

} Now new low profile type.

BOOKS
We have a large selection of Reference and Technical
Books in stock

BUMPER BUNDLES
These parcels contain all types of surplus electronic
components, printed panels. switches. potentiometprs.
transistors and diodes. etc.

21BS in weight for £1-10

Post and Packing 27 3p.

\—/

is still leading in value

Full of Short Lead Semiconductors & Electronic
Components. apprax. 170. We guarantee at least 30
really high quality factory marked Transistors PNP
& NPN and a host of Diodes & Rectifiers mounted on
Printed Circuit Parnels. ldentification Chart supplied
to give some information on the Transistors.

11p P & P on this Pak.

Please ask for Pak P.1.only 55p
Zas 2 R

M

=

N\

\\

Please send me the FREE Bi-Pre-Pak Catalogue.

ALL PRICES INCLUDE 10% VAT

NAME

ADDRESS

MINIMUM ORDER :0p CASH WITH ORDER PLEASE:
Add 11p post and packing per order. OVERSEAS ADD
EXTRA FOR POSTAGE

Buy these goods with Access.

IO

NN

WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.

TELEPHONE: SOUTHEND (0702) 46344.
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G. F. MILWARD

ELECTRONIC COMPONENTS

Wholesale/Retail : 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

HALF PRICE OFFER!
LIMITED PERIOD ONLY!

RESIST COATED PRINTED CIRCUIT BOARD

FIBRE GLASS * PAPER
BOARD 45 —10z +5"'—2 oz &"—1 02 % —1 02
SIZE -
Single Sided Double Sided Single Sided Double Sided Single Sided Double Sided Single Sided

Positive | Negatlve Positive Negative Positive Negative Positive Negative | Positive Negative | Positive | Negative Positive Negative

75mmx100mm| 14p | 12p 15p 13p 8p 8p 8p 8p 16p 15p 14p 13p 8p 8p

100mmx150mm| 27p | 24p 29p 26p 15p 14p 19p 15p 33p 30p 29p 26p 15p 14p

150mmx 200mm| 53p | 48p 56p 51p 30p 27p 37p 30p 66p 60p 60p 54p 30p 27p

200mmx 250mm| 88p | 80p 92p 84p 51p 45p 63p 51p | £110| £1-00 | £1.02| 92p 51p 45p

250mmx 250mm|£1-10] £1-00 | £1-15( £1:05| 65p 55p 80p 65p | £1:38| £1-25| £1:30| £1-15| 65p 55p

127 x 6” 80p | 70p 85p 75p 55p 45p 65p 55p | £1-:00| 90p | £110| £1-00| 55p 45p

127 x 12”7 £1-60| £1-40| £1-65! £1-45| £1-05| 85p | £1-25| £1-05| £1-95| £1-75| £210| £1-90 [ £1-05]| 85p
EXTRA DISCOUNTSI ORDER 25 SHEETS OF ANY ONE TYPE—DEDUCT 20%
- ORDER 100 SHEETS OF ANY ONE TYPE—DEDUCT 30%
IF ABOVE SIZES DO NOT MATCH YOUR REQUIREMENTS, ASK FOR QUOTE—CUT TO YOUR SIZE.
THIS IS AN OFFER THAT YOU CANNOT AFFORD TO MISS! ACT NOW!

MULLARD ELECTROLYTIC CAPACITORS
SMALL ELECTROLYTICS 071 and 072 series ,
Working Capacitance Max. Ripple
Ref. No. Capacity Voltage Price | Ref. No. Capacity Voltage Price Type No. Voltage Vde.  uF Current at 50°C  Weight Price
07115332 16 3300 2-4 amps 1oz 15p
H8/2A 3-3uF 25V ap | H7/5 80uF 16V 4p 07115472 16 4700 3-9 amps 1oz 17p
H8/3 3uF 50V 4p 07115682 16 6800 5-8 amps 140z 22p
H8/3A  4uF 50V 4p | H7/8 125uF 16V 5p 07215752 16 7500 + 7500 105 amps 30z 37p
H8/4 4-7uF 25V 4p | H7/8A 100uF 35V 6p 07215113 16 11000 + 11000  13-8 amps 440z 49p
H7/9 100uF 63V 6p 07116472 25 4700 5-4 amps 1oz 22p
H8/5 5uF 10V 4p | H7/9A 125uF 4V 4p 07216502 25 5000 + 5000 9-6 amps 340z 37p
H7/10 125uF 25V 6p 07216752 25 7500 -+ 7500 12:6 amps 4j0z 49p
H8/6A  10uF 10V 4p | H7/10A 160pF 265V  3p 07118681 63 680 21 amps oz 15p
H8/7 10uF 70V ap | H7/11 160uF 25V 6p
H7/11A  150uF 10v Sp 106 and 107 series
H8/8A 16uF 16V 4p | H7/13A  200uF 25V 8p 10616223 25 22000 17 amps 100z £112
H8/9 20uF 6V 2p | H7/14 220uF 50V 10p 10617103 40 10000 12 amps 730z 94p
H8/9A 20uF 70V 4p | H7/14A  220pF 16V 6p 107 10222 100 2200 10 amps 540z 74p
H8/10 22uF 50V 4p | H7/15 220uF 25V 5p
H7/15A  220uF 35V 10p Type No. Voltage Capacitance Weight Price
H8/11 25uF 12v 4p | H6/1A 250uF 4V 3p 10215163 16 16000 8oz 40p
H8/11A  24pF 275V 4p | H6/2 250uF 25V 3p 104 90003 20 39000 160z 50p
H8/12 32uF 15V 4p | H6/3A  320uF 2:5V 3p 10216802 25 8000 Toz 50p
H8/12A  30uF 10V 4p | H6/4 320uF 10V 4p 104 90001 45 20000 160z £1.00
:gﬂ iA ic‘)ﬁg ggg gg ng;gA gggﬁi 122& 13: A further 10% discount on lots of 100 of any one type.
H8/14A  40uF 16V 4p | H6/5A  330uF 35V 15p i i a jate po b
H8/15 A7uF 50V ap Please calculate the weight of your order and include appropriate postage
H8/15A  40uF 35v 4p | H6/8A 470uF 35V 20p Not over Ordinary Parcels | Not over Ordinary Parcels
10ib 37p
H7/1A  50uF 1oV 4p 2lb 21p | 141b 47p
H7/2A  64uF 2:5V 2p 4alb 25p | 18Ib 57p
6lb 29p | 22Ib 67p
H7/4 64uF 15V ap
REMEMBER! ALL GOODS PLUS 10% V.A.T.

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 20p.
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TRANSFORMERS

[“case ENVIRONMENTAL

HOUSING »
e

A cleverly designed pro-
tected polycarbonate en-
closure: weatherproof.
hoseproof and damp and Weight Size cm
dust protecting. Its high Encase includes chassis, retaining screws, cover, gasket X (WQ%ttS)lfog

SAFETY MAINS ISOLATING TRANSFORMERS
Pri 120/240V  Sec 120/240V Cenlt’ve 'I’:lppad & Screened

impact strength will with- and cover-retaining screws; also includes P. & P. and 0
stand rough handling. The VAT. Manyextrasavallable |ncl hinges. etc. :g
seven sizes caninterconnect ENA 73 7 3 5: £4.93 -2
and any case will extend Emg }5,, § ;_” § g, ggig :g
vertically or horizontally or gD 117 % 1 X 5 £8.62 8
both. while maintaining full gNE 15” X 11 X 57 £11.05 N R -0
protection. Send for new ENF 22" X 11" X' 57 £15.30 ;}2;}22;}‘8?
catalogue. ENG 227 x 15" x 7 £21.18 235x17-8X19-7

76°S:.
350204 x29-3 125-89

AUTO TRANSFORMERS
Weight Size cm. Auto Taps

b oz
1 X 51x 45 0-115-210-240
0-115-210-240
0-115-200-220-240
121)(11 2x10-2 #
14:0%13-4x14-3 -
14-0x159x14:3 "
172x16°6x14°0 "
21-6x13-4x181
CASED AUTO TRANSFORMERS
500VA cased transformer, with mains lead and two 115V outlet sockets, £9-49.
67p. A 20 Watt version. £2-02. P & P 22p.

LOW VOLTAGE TRANSFORMERS
PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE

B

EIf with handle  One off  Five off

Grey or blue with pro- correctJune 1974,
tected aluminium front Less for quantities.
panel {16 s.w.g.). Prices include feet. P. & P. and VAT.

e

14 0x121x1
172x15-3X1

" ” ”
6” X 4" X 4 £1.92 £1.76 . Amps.  Welght Size cm. Secondary Windings XY
Long EIf. no handle 2 b osz . s T — 12:“ p
" " " H G at 0-25A X 2
97 X 4" X 3 £1.98  £1.92 14 6 48 0-12V at 0-5AX2 1-58
Tough little cases Giant EIf. no handle 112 7 61 209
X " ” " f §
in glass-fibre poly- 87 X 53" X 5 £3.19 £3.08 g“; g ug 93
ester add very little |f no handles available. price less 9p. 5 8 9- 86 3-96
to the cost of the job. Also available less panels. Prices 6 4 9+ 86 467
6 12 9- 6 5-81
8 12 2 02 722
18 8 - 18 920
18 694
40 1-28

w=

'0-12V at 30A x2
3¢ VOLT RANGE
Secondary Taps

0-12-15-20-24-30V

W
Ro
=Y

A smart miniature
case in tough. rigid.
high-gloss black
ABS. Front panels
in either aluminium
or white PVC/Steel.
Built-in siots for PC
cards. dividers, or
screens. Chassis or
PC boards can be supported on ""P*
clips for intemal pillars. Excellent
as encapsulation boxes.

-
aR

minos

PLASTIC
CASES

QRPN RDNAD
©oddddddm
NOONMDEM
SOBNRDWN -
88223
W~ Wean

-
-

5¢ VOLT RANGE
Secondary Taps

Also available without panel and screws. Prices correct June 1974. Minimum order £1

Brightlife neons. 17-2%12:7X 140 0

ilustrated are Welghl Size cm, 60 VOLT RANGE
NS, GO n @ e o D% Tox 8Tx 61 0-24-30-40-48-60

o PC/G or I. PP/A or Ralieg

B. @ & S, are

brighter and give an

average of 25.000

hrs life. The 0-5”

dia. are red or white,

One off 05 0-19-25-33-40-50V
M2 65mm X 100mm X 50mm %H 33" 24 51p 45p 10
M3 100mm X 130mm X 50mm 33" X 57 X 27 67p 58p 20
Pricesinciude P. & P. and VAT. Less for quantities. 2:8
60
80

BRavnaun,
SEE3INRT

>3
33
2

Bandmew
Sx8RRas

NORONAWN O
o000 edam

1 25 0 "
the 0-375" are red. 1 2900 17-2X14-0X 140 "
dia leads volts incl. P. & P. amber or white: MINIATURE TRANSFORMERS WITH SCREENS
j.ecaw!l 8, 1100r160-260173p  163p these have three S Jon Size cm. MOLTS
3 to 3 or1 P P cap shapes and all 2-8X2:6X2-0 -
1npp/a & 1100r160-26017%p  161p s e e Sixagxea b
17 pP/A 30” 1100r160-260 193p 183p 115 240V h 3-9%x2:6X%29 1-23
type none 11Q0o0r160-260 299 27p . OTAtIE 4 48X2:9%35 16
S type none 23p 21p PP neons in 110, gg g:;xg:o«:x‘a 2.23
Add 10% VAT. Min. quantity each type ten off. 240 and 440V, with H 4-8§2-;§g-5 :2‘;
Send for details in new catalogue. Prices Correct June 1974. 6" or 30" leads. 4 61Xx58x48 1-76
8  7-0x61X6-1 155
2 83X7TIXT0 0-15-20, 0-15-20 405
4 8:3XT-OXT0 0-15-27, 0-15-27 3-10
3 4 89x7 %77 0-15-27, 0-15-27 315

TTERY CHARGER TYPES
IMARY 200-250 VOLT (Secondary 2V, 8V, 12V)
A Amps. Weight Sizecm.

15

40 Please note, these
6-0 H 3 A units do not in-
80 - clude rectifiers
25 12 0 14-0x10-2x11-

The design of these cases permits the instrument 1

to be built or serviced within their external panels. 48 shapes.

Low cost. Blue PVC/steel with white PVC-coated aluminium panels. *Carriage via B.R.S.

Width Height  Depth 1 off Width Height  Depth 1 off o

R, B B e R, EEE B Lor. Also stocked: SEMICONDUCTORS e VALVES
8 45" 7" 6-5"  £4.44 N 457 7 13" £5.44 AVOMETERS e ELECTROSIL RESISTORS

c 45 10" 65"  £4.91 0 457 10" 13 £6.91

D o 3 o5 fasl P g 3 13 £5 a4 -

" " .5” g Q g9” 7 137 £6.91 H H
£y M DS 82 4 i Ay PLEASE ADD 109, FOR V.A.T. including P. & P.
G 13 3" 65"  £5.44 s 13 3" 13 £6.91
H 13 7 65"  £6.28 T 13" 7 13 £8.41
13 10/ 65"  £6.91 U 13" 10 13 £10.20 ; =
S IR BN - BN B A A SN BARRIE electronics
K 18" 74 65"  £8.41 w 18" 7 13 £10.20
L 18" 10" 6.5 £10.20 X 187 10" 137 £12.21

Woodgrain D @ £5.44. E& G @ £6.28. H @ £6.91.

Prices include screws. rubber feet. one or two chassis according to size. and P. & P. 3’ THE MINORIES' LONDON EC3N 1BJ
e \WEST HYDE W) TELEPHONE: 01-488 3316/8

WEST HYDE DEVELOPMENTS Ltd, Ryefield Cres.. Northwood Hills. Northwood. Middx HAG 1NN, NEAREST TUBE STATIONS ALDGATE & LIVERPOOL ST
Tel: Northwood 24941/26732 Write or phone for new free catalogue.  Telex: 923231

WW—104 FOR FURTHER DETAILS WW-—105 FOR FURTHER DETAILS
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TEKTRONIX 538 Oscilloscope with T & CA
plug-ins £295.

MAINS STABILISERS

SERVOMEX type AC2— 9 amps.
SERVOMEX type AC7—30 amps.
Carriage £1-50

£20 ea.
£35 ea.

AMERICAN SWEEP GENERATOR type
452, Covers from § to 100 MHZ. Has built in
display and 101 DB Push Button RF Attenua-
tor in one DB steps, plus Calibrated Marker
Generator covering 5 to 100 MHZ continuous.
American Government Contract, so qualily
is high. Supplied for 240V 50 HZ operation with
plugs and leads. Size 13} x 9§ X 19in. Price
£70 each. Carriage £1-50.

AMERICAN SWEEP GENERATOR
TRM 3 15 to 400 MHZ. £300.

AMERICAN POWER UNITS STANDARD
249V 50 HZ Input 28V 40 AMP OUTPUT. Size
22 x 16 x 9in. Supplied in original transit
case £25.

ype

AMERICAN AM GENERATOR type 497.
4 to 400 MHZ. Suspplied with leads, etc., for
240V 50 HZ operation £35.

SOLARTRON CD 523 Single Beam Osciilo-
scope 3db at 10 MHZ; 1mV max sensitivily.
DC coupled down to 1 vol. 4in. flat faced
PDA tube. TB from 1 secs. per cm. to 01
E!;:rosecs. per cm. plus times 5 expansion

MARCONI TF 195M-0/40 KHZ Sine Wave
Generator 0/40 Voits output Metered. These
must go £7:25.

MARCONI TF 801B. AM SIGNAL GEN-
ERATOR. 12 to 470 MHZ. In good working
condition £80.

MARCONI TF 838 (CT44). Absorption
Wattmeter 10mW to 6 Watts. Input impedance
2:5 ohms to 20K ohms. Freg. response flat
at 20KHZ. Calibrated in volts and dbs. Sin.
m rror backed meter £7:50 ea. P. & P. 75p.

MARCON! VVM TF1041A £22'50.

MARCON|) TF 428C. Measures AC 100MV
to 150V 20HZ to 15 MHZ. Measures DC 40MV
to 300V. Complete with probe, Standard 240V
operation £12'50 each.

MARCONI TF899. Measures 20MV to 2V AC.
50 HZ to 100 MHZ. £10 each.

MARCON) VVM TF {300. Measures AC
50MV to 100V, 20 HZ to 300 MHZ, DC 100MV
to 300V. Ohms 50 to 5 Meg Ohm. In fine con-
dition £18 each.

12" LONG
PERSISTANCE TUBES
{deal for SSTV: educational purposes.
Type 12DP7A. Connections, voltages etc.

Brand New Boxed £7-50 each inciuding
carriage and VAT.

SPECIAL 40 MHZ SCOPE SOLARTRON
CD1212 ONLY £50. Has to be a snag. There
is—no plug—in Y amps available.

TB-100 nanosecs per cm. to 5 secs. per cm. In
24 calibrated ranges. 20 nanosecs per cm.
with times 5 expansion. 5" flat faced tube.
Trace locator. 0-2 microsec. signal deley.
Built in calibrator. 1 KHZ square wave. 200
micro volts to 100 volts in 18 calibrated ranges.
Tube sensitivity 3 V/ICM MAIN FRAM Y AMP
boosts (hls to better than 200mV per cm. at
40 MHZ. 50 HZ input. Complete with
full manual lncludmg plug-in circuits. Come
and see one working or Carrlage £1-50.

SINGLE TRACE 40 MHZ PLUG-INS for
€CD1212 oscilloscopes now available at
£25 ea. P. & P. 75p.

*STILL at £42-50
Solartron CD 7115.2 Double Beam Oscil-
loscope DC—9 mcfs; 3 mvicm; trigger
delay; crystal calibrator; 4” flat faced tube.
In good working condition. Carr. £1-50.

E.H.T. TRANSFORMERS, e.g. 5KV at
0.125 Amps and others. All 240 volts input.

BRAND NEW AMERICAN HIGH
VOLTAGE CAPACITORS. 0-15mid
120kV working. £20 each. Carriage at cost.

MODERN TELEPHONES type 706. Two tone

grey, £3-75 ea. Two-tone green £3:75 ea. Black

£3.75ea. P. & P. 25p ea.

|deal EXTENSION Telephones with standard

GPO type dial, bell and lead coding. £1-75 ea.

P. & P. 25p.

All telephones complete with bell and dial.
POTENTIOMETERS

COLVERN 3 watt.
at 13p ea.

MORGANITE Special Brand new, 2'5; 10:
100; 250; 500K; 1 in. sealed, 17p ea.

Brand new, 25; 50k all

BERCO 2} Watt. Brand new, 5; 10 50; 250;
ohms: 1; 2°5; 10; 25; 50K at 15p ea.

STANDARD 2 meg.

15p ea.

INSTRUMENT 3 in. Colvern § ohm 35p ea.;

50k and 100K 50p ea.

BOURNS TRIMPOT POTENTIOMETERS.
100; 200;

50; 500 ohms; 1; 2; 2:5; §; 10;
25K at 359 ea. ALL BRAND NEW.

tog pots. Current type

RELIANCE P.C.B. mounting: 270; 470;
500 ohms; 10K at 35p ea. ALL BRAND NEW.

ALMA precision reslstors 200K; 400K; 497K;
998K; 1 mep—0-1% 27p ea.; 325k 56k, 13k
0-1% 20p ea.

CAPACITORS. B-and New. 10,00¢mfd
50V 60p ea. P & P 15p.

RELAYS
Varley VP4 Plastic covers 4 pole c/o. 16K—
3p ea.

CARPENTERS polarised Single pole clo
20 and 65 chm coil as new 37p each. 14 ohm
coil 33p each. 45 ohm coil 33p each.

TRANSFORMERS. All standard inputs.
Gard/Parm/Part. 450-400-0-400-450. 180 MA.
2x6:3v, £3 ea.

Neptune Series. Multi 6:3 volts to give 48V at
3-5 amps etc. £3:50 inc). P. & P.

Large quantity LT, HT, EHT transformers and
chokes.

Vast quant.ty of good guality components
—NO PASSING TRADE—so we offer
3 LBS. of ELECTRONIC GOODIES
for £4'50 post paid.

COLVERN TEN TURN POTS, ex eq. 100K
;l 60% each. Complete with dial £1-50 each.
15p

£1 WORTH OF ‘UFS’. Six Brand New capa-
citors all between 15V and 100V. Total capaci-
tance not less than 7,000mfd. P. & P. 45p.

CAPACITOR PACK 50 Brand new compo-
nents only 50p. P. & P.

POTS 10 different values. Brand new. 50p.
P. & P. 17p.

COMPONENT PACK conSIslIng of H pots
various values, 250 resistors 3 and } walt
etc., many hlgh stabs. All brand new. Flne
value at 50p per pack. P. & P. 27p
DELIVERED TOQO YOUR DOOR 1 cwt. of
Electronic Scrap chassis, boards, etc. No
Rubbish. FOR ONLY £350. N. Ireland £2
extra.

P.C.B. PACK S & D. Quanmy 2 sq. ft.—no
tiny pieces. 50p plus P. . 20p.

FIBRE GLASS as above £1 plus P. & P. 20p.

) CRVSTALS 70 to 90kHz. Our choice, 25p.
P.& P.

TRIMMER PACK, 2 Twin 50/200 pt ceramic;
2 Twin 10/60 pt ceramic; 2 min strips with 4
preset 5/20 pf on each: 3 air spaced preset
30/100 pf on ceramic base. ALL BRAND
NEW 25p the LOT. P. & P. t0p.

ROTARY SWITCH PACK—$6 Brand New
switches (1 ceramic: 1-4 pole 2 way etc.),
50p. P. & P. 20p.

FLAT FACED 4" Twin Beam Tube. Type
€Vv2193. (Cossor 89D). Green Trace B

£4 each. P & P 37p. © Brand New.

C.R.T.'s 5" type CV1385/ACR13 Brand ncw
with spec. sheet. 63p ea. P. & P. 3

TUBE type VCR138£2 ea.P.&P. 37p Numetal

shields 60p

1BSASES for CV|385 or VCR138 20p ea. P. & P.
p.

GRATICULES. 12 cm. by 14 cm. in High

Quality plastic. 15p each. P. & P. Sp.

PANEL mounting lamp holders. Red or green.

9p ea. Miniature. PANEL mounting lamp with
holders—10V 15MA $p ea.

BECKMAN MODEL A. Ten turn
complete wl(h dial. 100k 3% Tol 0 25/.
only £2-13

Also 450K 0 5/ with dial £213 ea.

BECKMAN 10 TURN DIAI-S ONLY.
Brand new £2-285 ea. P. & P. 10

ELECTROSTATIC VOLTMETERS from
0-300 Volts to 0-10KV. S.A.E. with your
requirements.

FIBRE GLASS PRINTED CIRCUIT
BOARD. Brand new. Single sided up to 2§"
wide x 15" }p per sq. in. Larger pleces ip
per sq. in. Double sided. Any size 1p per sq. in.
Postage 10p per order.

DECADE DIAL UP SWITCH-5 DIGIT.
Complete with escutcheon. Biack with white
figures. Size 4in. long x tin. high x 1}|n
deep. Ex-Plessey. £1'40 each. P. & P.

LIGHT EMITTING DIODES (Red) from
Hewlett-Packard. Brand New 38p ea.
Information 5p. Hoidars 1p.

SANGO 50 micro amp meter, 24" diameter.

1E_;(-branci new radlation equip. £1-25 ea. P. & P.
p.

METERS. Ernest Turner. Model 402. 100

micro amps. BRAND NEW. Lousy scale—

hence £2.25 ea. P. & P. 25p.

METERS by SIFAM type M 42, 25-0-25

micro amp. Scaled 25-0-25 green: 250-0—

250 red; linear. As new. £3.50 ea. P. & P.37p.
VISCONOL EHT CAPACITORS

0-05mfd 2:Skv 50p ea. 0-01mid S5kv

0-05mfd  8kv 50p ea. 0-01mfd 10kv
01 mtd 4kv 35p ea.

DUBILIER O-imtd 5 KV; 0-imid 7:5 KV;
0-25mtd 7-5 KVi 0-5mtd § KV all at 50p ea.
P. & P. 15p.

OTHER BLOCK PAPER CAPACITORS
AVAILABLE. S.A.E. with requirements.
PHOTOCELL equivalent OCP 71, 13p ea.
MULLARD OCP70 10p each.

40p ea.
50p ea.

CRYSTALS

COLOUR 4.43 MHz £1.25 ea.
P.& P. 10p.
Reduction for quantity.

TEKTRONIX 545B
OSCILLOSCOPES
From As New to well used

condition. Price from £275
(Main frame).

TEKTRONIX 502A
OSCILLOSCOPES

Brand New. Guaranteed.
P.O.A.

HEWLETT PACKARD
OSCILLOSCOPES

Type 175A. Dual 50MHz £275
each.

5 VOLT 3 AMP
LOGIC (1.C’'s)
POWER SUPPLY
Standard Mains In-
put. £2-75 each.
P. & P. 25p.

MAKE YOUR SINGLE BEAM SCOPE
INTO A DOUBLE WITH OUR NEW
LOW PRICED SOLID STATE SWITCH.
2 HZ to 8 MHZ. Hook up a 9 volt battery and
connect to your scope and have two traces
for ONLY £5-50. P. & P. 25p.

STILL AVAILABLE our 20 MHZ version at
£9:25. P. & P. 25p.

20HZ to 200KHZ
SINE AND SQUARE WAVE GENERATOR

In four ranges. Wien bridge oscillator thermistor stabilised. Separate
independent sine and square wave amplitude controls. 3V max sine,
6V max square outputs. Completely assembled P.C. Board, ready to use.
9 to 12V supply required. £7-85 each. P & P 25p. Sine Wave only

£5-85 each. P & P 25p.

TRANSISTOR INVERTER

12V to 1-5 KV 2MA. Size 13 x 24 x 4in. Multi tapped
secondary and output level control makes possible
large range of voltage and current output combinations
without modification. Very flexible unit at £2:95 each.

P. & P. 25p.

NEW WIDE RANGE WOBBULATOR

5 MHZ to 150 MHZ (Useful harmonics up to 1:5 GMZ) up to 16 MHZ sweep width.
Only 3 controls, preset RF level, sweep width and frequency. Ideal for 10-7 or TV
IF alignment, filters, receivers. Can be used with any general purpose scope. Full
instructions supplied. Connect 6-3V AC and use within minutes of receiving.

All this for only £5-75. P. & P. 25p.

Uniess stated—please add £1-50 carriage to all units.

VALUE ADDED TAX not included in prices—please add 10%
Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order

Open 9 am to 6.30 pm any day (later by arrangement.)

CHILTMEAD . |

7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College, Kings Road) Tel.: Reading 582605/65916




Wireless World, June 1974 a77

TELEPRINTER EQUIPMENT LIMITED

Sales . . . Rentals . . . New . . . Refurbished . . . Installation . . .
Maintenance . . . Overhauls . . . Spare Parts . . . Prompt Deliveries

TELEPRINTERS Models 7B, 54, 75, 444
PERFORATORS 7PN, 85/86, PR75, 25

CREED EQUIPMENT 1/ or REaDERS 654, 655, 696, 6S6M, 92, 35, 71, 72, 74
HIGH-SPEED TAPE WINDERS 80-0-80V POWER SUPPLY UNITS, etc.

TELEPRINTERS 15, 19, 20, 28, 32, 33, 35

TELETYPE CORP. all configurations
EQUIPMENT PERFORATORS 14, 19, 28 LPR, RECEIVE & MONITOR GROUP CABINETS
TAPE TRANSMITTERS 14, 20, 28 LBXD & LXD TRANSMIT GROUPS, etc.
SIEMENS TELEPRINTERS T100 and T-68 in various configurations
EQUIPMENT PERFORATORS T-LOCH 12, T-LOCH 15, A, B, D & F, etc.
OTHER KLEINSCHMIDT, OLIVETTI, LORENZ, COCQUELET, BRITISH, AMERICAN,
EQUIPMENT CONTINENTAL, ARABIC and other layouts, 5-8 track.
SOLID STATE MOTOR CONTROLS, MODEM INTERFACE UNITS, TARRIFF J
SPECIAL INTERFACE UNITS, TEST EQUIPMENT, COMPUTER INTERFACE UNITS, DEC.
EQUIPMENT PDP8 and others. SILENCE COVERS AND CABINETS, TELEPRINTER TABLES,

SIGNALLING RECTIFIERS AND CONVERTORS, TAPE HOLDERS.
WW—106 FOR FURTHER DETAILS

COMMUNICATION ACCESSORIES & EQUIPMENT

LIMITED
G.P.O. TYPE COMPONENTS FOR PROMPT DELIVERY

JACK PLUGS—201, 310, 316, 309, 404, 420, 609, 610, 1603 — 3201

JACK STRIPS—310, 320, 510, 520, 810

JACK SOCKETS—300, 500, 800, B3 and B6 mountings, 19, 84A and 95A

PATCH PANELS & RACKS—made to specifications

LAMPS, SWITCHBOARD NO. 2, BALLAST PO 11, LAMP STRIPS, 10-way PO 19, 20-way PO 17, Lamp Caps,
Holder No. 12

CORDS (PATCHING & SWITCHBOARD)—made to specifications

TERMINAL BLOCKS (DISTRIBUTION)—20-way up to 250-way

LOW PASS FILTERS—type 4B and PANELS, TELEGRAPH 71 (15 x 4B)

POLARISED TELEGRAPH RELAYS AND UNISELECTORS—various types and manufactures both P.O. and
miniature

LINE TRANSFORMERS/RETARDATION COILS—type 48A, 48H, 49H, 149H, 3/16, 3/216, 3/48A, 3/43A, 48J, etc.
FUSE & PROTECTOR MOUNTINGS—8064 A/B 4028, H15B, H4Q and individual 1/2

COILS—39A, 40A, 40E, etc.

P.O.-TYPE KEYS—1000 and PLUNGER TYPES 228, 279, etc.

EQUIPMENT RACKS AND CONSOLES—made to specifications

RELAY ADJUSTING TOOLS, TOOL BAGS FOR MECHANICS, TENSION GAUGES, ARMATURE ADJUSTERS,
SPRING BENDERS ETC. VARIOUS SWITCHBOARD EQUIPMENT.

WW—107 FOR FURTHER DETAILS

MORSE EQUIPMENT LIMITED

The GNT Range of Automatic Morse Equipment is now manufactured in the U.K. and comprises complete equipment
for Morse Training Schools and for Automatic Morse Transmission. Models available includa:

KEYBOARD PERFORATORS for offline tape preparation

AUTOMATIC TAPE TRANSMITTERS with speeds up to 250 w.p.m.
MORSEINKERS specially designed for training, producing dots and dashes on tape
HEAVY DUTY MORSE KEYS N
UNDULATORS for automatic record and W/T signals up to 300 w.p.m.

CODE CONVERTERS converting from 5-unit tape to Morse and vice versa
MORSE REPERFORATORS operating up to 200 w.p.m.

TONE GENERATORS and all Students’ requirements

CREED, MORSE. EQUIPMENT, PERFORATORS, REPERFORATORS, TRANS-
MITTERS, PRINTERS, MARCONI UG6 UNDULATORS, BUZZERS, ALDIS

LAMPS, etc.
"'WW—108 FOR FURTHER DETAILS

77 AKEMAN STREET, TRING, HERTS., U.K.

Telephone: Tring 4011, STD: 0442-82 Telex 82362, Answerback: Batelcom Tring
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W iskra high stability carbon film—very low noise—capless construction. W Mullard
ERZS carbon film—very small body size 7-5 x 2.5 mm. W 2%, ELECTROSIL TRS.
ower

Values Price
watts Tolerance Range available 1-99 100+
+ 5% 4.7Q-2-2MQ E24 1.3p I-1p
E 10% 3-3MQ-10MQ El2 1.3p I-lp
+ 2%, 10Q-1 MQ E24 3.5p 3p
¥ 10% 19-3-9Q EI2 1.3p I-lp
] 5% 4.7Q-1MQ El2 1.3p I-1p
4 10% 1Q2-10Q El2 8p 7P

Quantity price applies for any selection. lgnore fractions on total order.

DEVELOPMENT PACK
0-5 watt 5% Iskra resistors 5 off each value 4.7Q to |MQ.
E12 pack 325 resistors £2:40. E24 pack 650 resistors £4:70.

POTENTIOMETERS
Carbon track 5kQ2 to 2MQ, log or linear (log LW, lin $W).
Single, 14p. Dual gang (stereo), 49p. Single D.P. switch, 28p.

SKELETON PRESET POTENTIOMETERS

Linear: 100, 250, 500Q2 and decades to 5MQ. Horizontal or vertical P.C. mounting
{0-1 matrix).

Sub-miniature 0: IW, 5p each. Miniature 0-25W, 7p each.

Type  Price (£ Type  Price (£ Type  Price (£
TRANSISTORS e ~Price® | Ibe “Prce @ | e Price @[ THYRISTORS, TRIACS AND TRIACS
Type Price Type Price BFi27 030 BU207 3-00 | 2N3819 035 WITH TRIGGER
ACI07 035 BCi48 012 | ppi5 025 BU208 315 | 3N3m3 145
ACI17 0-24 BCI49 014 BFI59 0-27 BU209 2-55 IN3904 016 IF VRM: 50V | 100V | 200V 400V | 600V
ACI26 025 BCIS2 025 CRS1/40 045 I-6A  20/—/— |23/26/27 | 25/28/30 |35/38/40 | 45/52/55
eI ot BCI53 0-20 BFI60 0-22 CRS3/40 055 2N3%05 018 JA —/—|— |—/28/30 | —[34/36 [ —/50/52 | —/66/70
BCI54 9-20 BF161 0-45 ME6002 017 | 2N3%06  0-15 A 26/—|— |30/—/— |38/—/— | 60/—/— —f—
ACI28 0-25 BCI57 0-15 BF163 0-45 MEB00| 0-18 2N4036 052 6A  29/—|— |33/44/46 | 42/56/58 |68/80/84 | B0/100/105
ACI41K 027 BCIS8 0-13 BF167 025 MIJE340 0-68 2IN4046 0-35 8A 32/—/— [38/50/52 | 47/64/67 | 75/92/97 90/i114/120
ACI42K 019 BCI59 0-15 BFI73 0-25 MIE34 0-72 2N 4289 0-20 10A  36/—/— |42/60/63 | 51/74/78 | 84/104/109 |100/128/134
ACIS4 0-20 BCie78  0-15 e o050 MJE370 065 | 2N4291 018 16A  —/—/— |—/82/90 | —/88/95 | —/132/140 | —/175/185
Acire  oas | BCless ou3 | BEVZ Or33 | MIES20 085 | aN4292 020 _ _ o
AC187 025 BC169C 013 BFI79 0.33 MIES2I 0-95 2IN5296 0-37 Notes: All prices are in pence per unit. First price in each
AC188 025 BCi70 0-15 F18) 0135 MJE2955 1-20 2N5298 038 group is thyristor, second is triac, third is triac with trigger.
AC193K 0-30 BCI7] 0-15 SF:BI 033 MJE3055 0-74 2N5457 0:30 Encapsulation depends on current rating and device type.
ACI94K ©0-32 BCI172 0-14 BF183 0-44 MPF102 0-40 2N5458 035 Connection data supplied with each device. Quantity enquiries
ACY39 0-68 BCI73 020 BFI84 026 [olay!:] 0-65 2N6027 0-65 welcomed.
ASlio  oss | ecize  onm | BRI 926 | o 0-55 -
ADI42 052 ey BFI94 015 gcae H ZENERS THIS MONTH'S SPECIAL OFFERS:
ADI!49 0-50 BFI195 0I5 015 Rotary potentiometers {with printed
ADI6I 0-38 BCI179 020 | orige 0-15 oc70 400mwW 3-0-33V. 12p each. circuit mounting tags which can also
ADI62 0-38 8C182L on BFI97 017 oc7! 0~:5 {W 3:3-100V I8p each. be used for direct soldering)—
AFI14 0-25 BC183 o1 BFI98 0-20 ocn2 0-15 standard AB 24mm. carbon.
AFIIS 025 BCI83L o5l BFI99 025 8C7? 0-25 Dual Ganged 25k log: Dual Ganged
AFll6 0-25 BE|84L 013 BF200 0-35 Ogg D 3-15 MlNlATURE 100k lin: 14 47p; 25+ 40p; 100+
amizom | BEE QR | sma  rm | SCHY o e O o oteehis s oh
| - . ingle in (note this has short
AF139 0-35 ggg:%t g:l gg:? g%g 88;? ggg BR|DGE RECTlFlERs spindle): 1+ 12p; 25+ 10p; 100+
AFl147 0-35 Err Gk BF244 018 o s PIV 24 4 6A 7p; 500+ 5p. )
AFI78 0-55 BC261 0-28 BF256 0-45 R20088 1_85 50V 0-35 038 0-43 MFD IpF, 440V (a.c.) capacitors:
AF180 0-55 BC293 0-25 BF257 0-49 R2010B 2-10 100V 0-38 0-43 0-49 |+ 85p; 25+ B82p; 100+ 78p;
AF239 040 | gc350 053 | BF238 066 | Tip3iA 065 200v 0-41 0-48 0-60 500+ 7lp.
ALI00 I-10 BC303 0-60 BF259 0-93 TIP32A 0-67 400V 0-45 0-60 071
ALI02 1-10 BC308 o0 BF263 0-70 Tis43 0-30 PLEASE ADD 10% FOR V.A.T.
:blloé Hg BC309 015 BF337 0-35 2N706 0-12 g&EPé: gig'rﬂﬁ] PER ORDER
Q ) BF596 070 S VERSEAS
Auilo  1do | BS3O  098 | gl oss R INTEGRATED CIRCUITS £0-70 PER ORDER
BC107 0-12 BDI15 0-65 BFWI0 055 IN9I8 0-42 Type  Price (6) | T, Price (£) AH items advertised ex-stock on
BCI08 0-12 BDI23 0-98 BFX29 0-30 2N 1304 0-21 Y < ype rice magazine copy date. All prices subject
BC1088 013 BDI124 0-80 BFX30 0-35 2N1305 0-21 CA3065 190 | TBAS30Q 1-98 to availability. Please send S.A.E.
C109 013 BDI3I 0-45 BFX84 0-25 IN2646 0-53 MCI310P  2:94 | TBAS40 2-20 for lists. Please see May issue or
BC109C 014 BDI32 0-50 BFX85 0-26 2N2904 022 MCI35IP 075 TBAS40Q 220 enquire for diodes, etc.
BCII3 013 BDI35 0-40 BFX88  0-24 IN2304A 026 MC1358PQ 1-80 | TBAS550Q 329
BCli4 o020 | BBI3S 040 | Beyso 025 | 3nz90s 072 | MC305IP 058 | TBAS6OC 271 E AST
BCIIS 0-20 8DI37 0-48 BFYS! 0-23 IN2926G  0-13 TAA300 146 | TBAS7TO 117
BCIlé 0-20 BD138 0-50 BFYS2 0-23 IN2926Y  0-12 TAA320 094 | TBA673 180
BC117 0-20 BDI39 0-55 BFY90 0-70 IN30I9 075 TAA3S0 154 | TBA700 1-90 co RNWALL
BCI25 0-22 BD140 08 BPX25 1-65 TAA450 1-85 | TBA720Q 2-20
BCI26 0-20 é BPX29 1-60 2N3053 021 TAASTO 139 | TBA750Q 154
BCI32 0-15 BO234 0-75 BPX52 1-90 IN3054  0-55 TAAS50 049 | TBAS0O 175 GOMPONENTS
ol em | s 1x | g we | mam oa | e am | AR 13
¥ X 2-55 & - T 330 B g
ik | Gove o | s o8 | Mome ow | TAR Va | mimig am | CALLINGTON,
BCI38 o020 | BOY20 099 | g 0007 193 | WI77L 170 Tamwn 088 | swoi7e Q 3% CORNWALL, PLI7 8PZ
BCl42 0-30 BFIIS 0-20 BUIOB 325 IN3772 190 TBA480Q 124 | PA263 1-63 Telephone: Stoke Climsland
BCI43 0-35 BFI2I 0-25 BUI26 1-93 2N3773 2:90 TBAS20Q 272 | ZN4i4 1-25 (05797) 501. Telex: 45457 A/B
BCI478 013 BFI23 028 BU204 1-98 IN3790 415 TBAS530 198 | MFC4060A 070 MERCURY CALGTON.
C.W.O PLEASE. POST AND PACKING
YAI Es ELE(: I RONICS PLEASE ADD 10p TO ORDERS UNDER £1.
Catalogue which contains data sheets for most of the
( F L I T W l C K ) L T D o compoients listed will be sent free on request.
DEPT 10p stamp appreciated.
. WW ELSTOW STORAGE DEPOT CALLERS WELCOME
KEMPSTON HARDWICK MON.-SAT.9 a.m.-5 p.m.
BEDFORD PLEASE ADD 10% V.A.T.
RESISTORS * MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0.001F, 0-001SuF, 0-0022uF, 0-0033uF, 0-0047uF, 3p. 0.0068uF, 0-01uF, 0-01SuF,
0-022u4F, 0-033pF, 34p. 0-047F, 0-068uF, O-1uF, 5p. 0-154F, ép. 0-22F, 74p. 0-33uF, lip.
0-47uF, 13p.

160V: 0-OlpF, 0-015pF, 0-022uF, 0-033uF, 0-047uF, 0-068uF, 3p. 0-1uF, 34p. 0-15uF,
41p. 0-22uF, 5p. 0-33uF, 6p. 0-47uF, Tip. 0-68uF, 11p. 1-0uF, 13p.

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: 0-OIuF, 0-015uF, 0-022uF, 3p. 0-033uF, 0-047uF, 0-068uF. 3ip.
0-1uF, 4p. 0-15uF, 0-22uF, 5p. 0-33uF, 63p. 0:47uF, 84p. 0-68uF, Ilp. 1.0uF, 13p.
|-SuF, 20p. 2-2uF, 24p.

MYLAR FILM CAPACITORS 100V
0-001F, 0-002F, 0-005uF, 0-01uF, 0-02uF,
3p. 0-04uF, 0-05uF. 0-068uF, 0-1uF. 4p.

ELECTROLYTIC CAPACITORS—MULLARD OI5/6/7

(RFJv) 1/63, 1-5/63, 2-2/63, 3-3/63, 4-7/63, 6-8/40, 6-8/63, 10/25, 10/63, 15/16, 15/40, 15/63,
22/10, 22/25, 22/63, 33/6-3, 33/16, 33/40, 47/4. 47/10, 47/25, 47/40. 68/6-3, €8/16, 100/4,
100/10, 100/25, 150/6-3, 150/16, 220/4, 220/6-3, 220/16, 330/4, 6p. 47/63, 100/40, 150/25,
220/25, 330/10, 470/6-3, Tp. 68163, 150/40, 220/40, 330/16, 1000/4, 10p. 470/10, 680/6 3,
Vip. 100/63, 150/63, 220/63, 1000/10, I2p. 470/25, 680/16, 1500/6-3, 13p. 470/40, €80/23,
1000/16, 1500710, 2200/6-3, 18p. 330/63, 680/40, 1000/25, 1500/16, 2200/i0, 3300/6-3,
4700/4, 21p.

CERAMIC DISC CAPACITORS
100pF to 10,000pF, 2p each.

SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI

The GDI is the world's first semiconductor that can convert a concentration of gas or
smoke into an electrical signal. The sensor decreases its electrical resistance when it
absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide,
methane, propane, alcohol, North Sea gas, as well as carbon-dust containing air or smoke.
This decrease is usually large enough to be utilized without amplification. Full details
and circuits are supplied with each detector.

Detector GDI, £2. Kit of parts for mains operated detector including GD| but excluding
case, £5.60. Suitable case £1.50. Kit of parts for 12 or 24V battery operation, including
Gp l.and P.C. Board, £7.70. As above for PP9 battery £6.90. NOTE: The battery operated
kits incorporate our patented circuit to minimise battery-drain typically 90mA for 24V.

PRINTED BOARD MARKER 97p
Draw the planned circuit on to a copper laminate board with the P.C. Pen, allow to dry,
and immerse the board in the etchant. On removal the circuit remains in high relief,

SOLID TANTALUM BEAD CAPACITORS i2p
0-luF 35V 2-2uF 35V 22uF 16V
0.22uF 35V 4.7uF 35V 33uF 10V
0-47uF 35V 6-8uF 25V 47uF 6-3V
1-OuF 35V 10uF 25V 100pF 3V
VEROBOARD JACK PLUGS AND SOCKETS
01 0-15 Standard screened 28p  2-5mm insulated 12p
24 x 33 24p 20p Standard insulated 18p  3:5mm insulated 12p
24 x3 28p 28p Stereo screened  40p  3-Smm screened  18p
33 x 3 28p 28p Standard socket  20p  2-5mm socket llp
I;% x?.i g: :;: Stereo socket 30p 3-5mm socket Iip
X
17x3 120p 108p D.I.N. PLUGS AND SOCKETS
17 x 3% (plain) 76p 52p 2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin, 7 pin
17 x 24 (plain) — 4lp Plug 12p. Socket 8p.
zi x 5 (plain) — I2p 4 way screened cable, 25p/metre.
2 x 3% (plain) — llp 6 way screened cable, 30p/metre.
Ein insertion tool gp gp
ot face cu
Phe S0 pins o 20p 20p BATTERY ELIMINATOR £1-70
9V mains power supply. Same size as PP9 batcery.
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Popular
Semiconductors
2N456 0-75 | 2N3308
2N456A 075 | 2N4038
2N457A 135 | 2N4037
2N490 316 | 2N4058
2N491 368 | 2N4059
2N492 399 | 2N4060
2N493 420 | 2N40B1
2NB96 015 | 2N4062
2NB97 015 | 2N412B
2N698 025 | 2N4289
2NB99 029 | 2N4919
2N706 016 | 2N4920
2N706A 0-18 | 2N4921
2N708 014 | 2N4822
2N709 038 | 2N4923
2NT11 0-30 { 2N5172
2N718 o 2N5174
2NT18A 049 | 2N5175
2N720 050 | 2N5176
2N721 055 | 2N5190
2N914 022 | 2N9191
2N916 o4 2N5192
2N918 047 | 2N519%
2N929 0-30 | 2N5245
2N1302 019 | 2N5457
2N1303 019 | 2N5458
2N1304 0-24 | 2N5459
2N1305 0-24 | 40361
2N1306 0-3t | 40362
2N1307 0-22 | 40363
2N1308 0-25 | 40389
2N1309 0-36 | 40394
2N1671 1-44 | 40395
2N1671A 1-64 | 40406
2N16718 172 | 40407
2N1671C 4-32 | 40408
N1 0-45 | 40409
2N1907 550 | 40410
2N2102 050 | 40411
2N2147 070 | 40414
2N2148 094 | 40430
2N2160 0-60 { 40583
2N2192 040 | 40601
2N2192A 040 | 40802
2N2913 0-40 | 40603
2N2193A [1]) 40604
2N2194 073 | 40638

2N2219A 060 | AC1I3
2N2220 045 | AC117
2N2221 041 | AC126
022214 040 | ACI127
2N2222 040 | AC128
2N22224 050 | ACIBIV
2N2368 031 | ACIS2V
2N2369 037 | AC153
2N2369 041 | ACT53K
2N2646 077 | AC154
2N2647 112 | ACIT8
2N2904 055 | ACI76K
2N2904A 070 | ACIB7K
2N2905 048 | AC188K
2N29054 050 | ACY18
2N2906 031 | ACY19
2N2906A 037 | ACY20
N2907 040 | Acv21
2N2907A 045 | ACY28
2N2926 011 | ACY30
2N 3053 032 | AD142
2N3054 060 | ADI
2N3055 075 | AD14SV
2N339D 026 | AD150
2N339 023 | ADIB1
2N3391A 029 | ADI62
2N3392 013 | ADS1 }
2N3393 013 | ADI62
2N3394 013 | AFI09R
2N3402 018 | AFIS
gngaug 019 ::} }g
N 3441 059
2N3441 097 | AF1IB
1-69 | AF124
2N3414 010 | AF125
2N3415 010 | AF126
2N3418 015 | AF127
2N3417 021 | AF139
2N3638 015 | AFI70
2N3638A 015 | AF172
2N3639 027 | AF178
2N3641 017 | AF179
2N3702 011 | AF180
2N3703 012 | AF186
2N3704 014 | AF200
2N3705 012 | AF239
2N3706 009 | AF240
2N3707 013 | AF279
2N3708 070 | AF280
2N3709 011 | ALI02
2N3710 012 | AL103
243711 011 gg:gg
2N3712 096
2N3713 120 ( BCl08
2N3714 133 | BC113
2N3715 1-50 | BCI15
243716 180 | BCII6
2N3771 2:20 | BCHI6A
2N3772 1-80 | BCT17
2N3773 265 | BCIT8
2N3779 315 | BC119
2N3790 240 [ 8C121
2N3791 235 | BC125
2N3792 269 | BCI26
2N3794 o1p | 8132
2N3819 037 | BCI34
2N3820 0-3g | 8CI35
zmasga 142 gg:gg
2N3900 021
2N3901 032 | BC138
2N3903 024 [ BCI4O
2N3904 027 | 8C141

2N3905 024 | BC142
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New from Siemens

7 segment 4 digit Decimal Display

Liquid Crystal Type AN 4131 complete
with data. From stock now. Price £13.00
complete with holcer. Ideal for battery
operated Quartz clock using two of the
latest CMOS ICs fram Solid State
Scientific. 15v battery operated, minimum
of discrete compoments required.

Send SAE for detaits.

Seven Segment Read Out

Minitron 3015F  £1-55

DL707 Litronix ~ £2-35

All data in our new catalogue price 20p

Printed Circuit Marker Pen

DALO 33PC-compiete with instructions.
No masking! No mess! Red or blue,

Price 87p

400mW Zeners 3-3u to 43v
New low price 11p each £8-20 for 100

Alarge selection ofiheatsinks for all types
of transistors from Redpoint, in stock now.
TO5-6p TO18-7p

6W1-6"x 4" undrilled £1-00

4W1-4"x 4" undrilled £0-80

2W1-2"x 4" undrilled £0-45

Resistors Tantalum Bead

Power W Tol i Caps
5% Value Price
5% 1 1/35v 14p
5% 22/35v 14p
10% 2- 47/35v 14p
10% 1u/35v 14p
5% 2-2/35v 14p
5% 4-7/35v 18p
5% 2-2/16v 14p

Veroboard Largest stockist
Capper
18 .14
2:5x3% 20 28
28 xh a0, . G0
3% x3% 30 30
3%x5 B39, 134
2% x17 67 89
3%x17 95
trade orretail supplied.

Thermistors
Mullard E299DD Series 12Vzp
E298ED Sevies 10p
Neg temp Coef VA1000 Series 20p
R53 £1-20
Full details of ranges in our catalogue 20p

Equivaients Books
Transistors 90p
IC’s 70p

Veropins ‘1 -15 Face Cutte- 46p
36pcs 24 24 |InsertionTcols 64p
*200pcs 89 92

VAT

Please include 10% \at with all orcers
Prices quoted are alb2xclusive of vat
Post and Package

15p postage and padkage charges
Prices correct at July 1974 =

| Integrated Circuits

which are kept in stock.

TTL (SN 7400 Series)
Type Price | Type Price | Type Price | Type Price
£ £ £ £

a79

Everything you needis in ou
New Catalogue
available now price 20pence

(100 pages of prices and data)

Callin and see us 9-5.30 Mon-Fri
9-5.00 Sat

Trade and exportenquiries welcome

Each month we will show a different range of i.c.’s

N7400  20p | SN7437  35p | SN7483 £1:20 | SN74154 £1:66
N7401 20p | SN7438  35p | SN7484  95p | SN74155 £155
N7401AN 38p | SN7440  20p | SN7485 £1°58 | SN74157 £1:09
N7402  20p | SN7441 85p [ SN7486  45p | SN74160 £1-58
N7403 20p | SN7442  85p | SN7490  65p | SN74161 £1-58
N7404  24p | SN7445 £1'59 | SN7481  £1:10 | SN74162 £1'58
N7405  24p | SN7448 £2 | SN7482 75p | SN74164 £2.01
N7406  45p | SN7447 £1-30 | SN7433  65p | SN74165 £2:01
N7407  45p | SN7448  £1-50 | SN7494 85p | SN74167 £4-10
N7408  25p | SN7450  20p | SN7495  80p | SN74174 £1-80
N7409  33p | SN7451 20p | SN7496  £1-00 | SN74175 £1-29
N7410  20p | SN7453  20p | SN74100 £216 | SN74176 £174
N74t1 25p | SN7454 20p | SN74107  43p | SN74180 £1-44
N7412  28p | SN7460  20p | SN74118 £1:00 | SN74181 £5-18
N7413  S0p | SN7470 30p | SN74119 £1-92 | SN74190 £1-95
N7416  45p | SN7472 38p | SN74121  57p | SN74191 £1-95
N7417  30p | SN7473 44p [ SN74122  80p | SN74192 £2:05
N7420 20p | SN7474 48p | SN74123 2p | SN74193 £2-30
SN7423  37p | SN7475  59p | SN74141 £100 | SN74196 £1-58
SN7425  37p | SN7476  45p | SN74145 £1-44 )
SN7427  45p | SN7480  75p | SN74150 £1-.44 | SN74197 £1:58
SN7430 20p | SN7481  £1:25 [ SN74151 £1-10 | SN74198 £316
SN7432  45p | SN7482  87p | SN74153 £109 | SN74199 £2-88

Diodes & Rectlﬁers

PlV 50 100 200 600 800 1000
15 0-08 0-09 n-10 0 || 0-12 015 0-20
3 0-15 017 0-20 022 025 0-27 0-20
10 — 0-35 0-40 047 0-56 —~ —
35 084 992 118 215 2:52 365 420

CATHODE STUD ONLY
IN3766(35 amp 800 pv) m 65 IN3768 (35 amp 1000 pv)£4-20

IN34A 0-10 017 By237 0-12} | QAT9 0-07
IN914 007 BA142 »17 BYZ10 0:35 | QA81 0-08
IN9t6 007 | BA144 12 BYZ11 032 | 0OA85 0-10
AA119 0-07 | BA145 417 BYZ12 0-30 | QA90 0-07
AA129 0-15 [ BA154 812 A9 010 | 0A91 007
BA100 0-15 { BY100 015 0A10 0-2) | OA95 007
BA102 0-25 | BY126 @15 0A47 0-07¢ | OA200 0-07
BA110 0-25 | BY127 @17t | OATO 0-074 { QA202 010
BA115 007 | BY140 100 0A73 010 | OA210 0-27%

Bridge Rectifiers

Plastic Metal—Professional quality
1A 2A 4A 6A 5A 15A 25A 50A
50 0-24 0-32 0-60 0-62 222 2-64 336 12:30
100 0-36 037 070 075 2:24 3-00 360 12:36
200 0-30 oa 0-75 0-80 282 378 432 1440
400 036 0-45 085 1-10 372 420 540 1638
600 0-40 052 095 1-25

AB Potentiometers-carbon

Rotary type 45

Singtes (Log and linear) 15 pence

Single switched (Log and linear) 21 pence

Doubles (Log and linear) 38 pance —_— —

Slider type 58
Singles (Log and linear) 30 pence STDPPH[SS”
Doubles (Log and linear) 50 pence
;:ese:'ss(Please specify vertical or horizontal} PIHER RESISTORS
-1 watt 6 pence
0-2 xan 6 pg:y‘ce &POTS IN
0-3 watt 7} pence STOCK SOON

Kellner Construction Kits

We are the sole distributors in U.K.

ES3 3 watt Mono Transistor Amplifier Kit £408
ES16 15 watt Hi-Fi Transister Amplifier Kit (two for stereo)
with Tone Controi and Pre-Amp £13-20
ES30 30 watt Mono Hi-Fi Power Amplifier . £9:20
ES50 50 watt Mono Hi-Fi Power Amplifier £453
EV5 Distortion Compensator Pre-Amplifier £4:00
AV7 Aenal Amplifier. LW, SW, MW, VHF, T!V Channels
£2:04
UH870 FM Transmitter Kit. 65mHz-145mHz. A GPO Licence
is required £2'79
MUE7 Short Wave and VHF Receiver Kit. Companion to
UHB70 25mHz-150mHz . N £3-22
UH870 25mHz-150mHz . o E o £3-22
EW18 Electronic Dice Kit . - £6-53
EW20 Electronic Dice with Semsor Button o 2 £7-79
ST800 Strobe Light Kit. 120W/|5 .. a £7-86
LO1000 Psychedelic Light Control, slngle channel . 90 £7:00
LO350 Psychedelic Light Control, (hree channel £13:50
NT15 Power Supply—4 to 30V, 1 5W £7-46
NT85 Protessional Stabilized Power Supply, 5 to 70V, 2A £12:53
D800 800W Light Dimmer Speed Control £298
WT7 Aircraft Communication Tuner. 110-130mHz. Built and
aligned £15-46
WT9 Transmitter VFO for 2 meters (14mH1 140mHz) Built
and aligned .. £1546

All prices plus 10% VAT and plus 15p nost and Dukmﬂ
All kits with easy to follow instructions and covered by a fult
guarantee.

Full range of Carbon and Wirewound resistors
available.

Post and Packing 15p per order. Europe 25p. Commonwealth {Air} 65p.
(Min.




a80

cations. ALL others are not. Henry's sell

INTEGRATED CIRCUITS

VERY IMPORTANT. ONLY branded I.C's are to the FULL manufacturers specifi-
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U.Ks LARGEST RANGE OF BRANDED AND GUARANTEED |
DEVICES. (Quantity Discounts 10% 12+, 15%25+, 20%100+)

A (Any one type except where quantity discounts show) Min. Order £1.00 piease, PnsthU

only branded integrated Circuits . . . From

EASY TO BUILD KITS BY AMTROM

—EVERYTHING SUPPLIED
Model No.
310

FREE BOOKLET
All types of

TEXAS ... LT.T.... FAIRCHILD ... SIGNETICS, So why buy alternatives or Radio control receiver 329 T ist
under spec. devices when you can purchase the genuine article from us—ex stock . . . 300 4-channel RIC transmitter 661 ransistors
need we say more! 345 Superhet R/C receiver 661 H - R
1?5 8Slmpleﬁfranﬂ‘_slor(es(er 1-66 gzctl'ﬁers_r B"dges
5 8watt Amplifier 450 —Tri
120 12 watt amplifier 473 R's LOEXES
125 Stereo control unit 661 Integrated Circuits
130 Mono control unit 416 R .
2 b o RS s e
wer Supply for -
Type 1111 12/2930/99 | Type 1111121293099 | T 1/11 12/29 30/99 513(5; K‘RA“??'MS”"”'V. o 2|xr120 3% QY13 ) [DIAAAENF @S
ype aerial amplifier 3-29
o B B B B0 £o £p £p | 20 Auto packing'fllgh! = ENTIREI'.Y NEW 1973 EDITION
SN7400N  0-20 0-48 0-16 | SN7448N 150 127 1-13 | SN74141N  1:00 090 080 § 5705 Lt oenerator 10u2-1mHz A3 | More Devices * New Prices
SNT401N  0-20 018 0-16 | SN7450N  0-20 0-48 016 | SN74142N 288 2:88 252 | 5755 Sq. wave generator 20Hz:20Khz H % New Ran *
Siia SReB ) Ml tmumet| s dwidin | sl o
120 0-18 0 120 0-18 0 N74147N  2:30 2-30 183 L0 (YL : A f :
NN 0 018 016 | SNTesaN 020 048 06 | SN7siseN 201 201 163 | o0 D o SN ORIl O 3 VIS 05 6 st e Gl Semi-conductor
SN7403AN 038 038 033 | SN7460N 020 018 046 | SN74150N 2:30 230 201 § 700 Electronic Chaffinch - 752 ] Users. (Ask for booklet No. 36.)
SN7404N 024 029 0-48 | SN7470N  0-33 0-30 027 | SN74151N 145 1951-00 } 760 Acoustic switch 42-51
2N7405N 020 018 046 | SN7472N 038 038 034 | SN74153N  1:09 1:09 095 | 730 Mefai Detector (electronics only) j091 J SEND FOR YOUR FREE COPY TODAY
SN7405AN 0-44 0-44 0-38 | SN7473N  0-44 0-41 037 [ SN74154N  2:30 2:30 2:01 790 Capacitive Burglar alarm 702
SNT408N  0-40 0-38 0-35 | SN7474N  0-48 048 0-42 | SN74155N 145 145 100 | 835 Guitar preamp 499
SN7407N 040 038 0-35 | SN7475N 050 0-55 051 | SN74156N 1-09 109 1-00 k840 Deiay car alarm §.00
3N7408N  0-25 022 019 | SN7476N 045 0-36 032 | SN74157N  1.09 109 095 § 575 CAP. Discharge Ignition for car engine
SN7409N 033 0-33 028 | SN7480N  0-80 0-70 0-50 | SN74150N  2:44 244 2'14 -Ve Earth) 1399 : A
SN7409AN 0-44 044 0-38 | SN748IN  1:25 140 0-95 | SN74160N 1-58 158 1:38 8 Scope Calibrator 265 s Iy
é""}?” 020 gtzg g;t's gmwzn (11-37 080 232 gmqsm :-sa 158138 1 255 Lovel indicator 5-98
N7411N 025 0-23 0- 483N 120 1-10 1:00 N74162N 158 1-58 1-38 & d
SN7412N  0-28 0-28 025 | SN7485N  1:87 187 1-63 | SN74163N 158 1-58 1-38 e Lzr‘.’olg"é“eﬂ‘sl’vﬁfh"‘“’” 1;3; ;lﬁlAag?g s \ahlll‘;r.rl\-:(i\ll(e: to
SN7412AN 038 0-38 0-33 | SN7486N  0:50 050 044 | SN74164N 201 201 176 795 Electronic continuity tester 497 SL403D 5/30 voltoperated. | STROBE TUBE
SN7413N 030 0-27 0-25 | SNT4BON  4-32 4-32 378 | SN74165N 201 2:0t 176 | 860 Photo i . ;
2N7414N 072 072 0-63 | SNT490N  0-75 0-70 0:63 | SN74166N 216 216 1-89 G I : 1551 | 816 OHM 5 walt output. | ZFT4A. Suitable for Dec,
235 Acoustic Alarm for driver 8-61 With circuits and data *73 Pract.Electronics £3:00
SN7416N  0-30 027 0-25 | SN749TAN 110 1-00 090 | SN74167N 410 490 359 § 465 Quartz XTAL checker 550 12050, “Compiete. with | ST2 (D32) DIAC 25
SN7417N 030 0:27 0-25 | SN7492N 075 070 063 | SN74170N  2:88 2-88 252 | 220 Signal Injector 230 | printed circuit boards and | CRS1 Ch A2
SN7420N  0-20 018 0-16 | SN7493N 075 0-70 063 | SN74172N 576 576 504 & 390 yox 4250 | components £275 z (X0 E3te
SN7422N 028 0-28 0-25 | SN7494N  0-85 0-80 075 | SN74173N 166 166 145 | 435 Testakit 1550 | comeonents £27. | ZFT4 feaioy
2N7422AN 0-38 0-38 0-33 | SN7495N  0-85 080 0-75 | SN74174N  1:80 1:80 157 | 679 Buffer Battery Charger 655 S e ZFN - >
SN7423N . 0.37 034 0-32 | SN7496N  1:00 0-00 0-83 | SN74175N 129 129 113 §  gg5 Capacitive Contact Alarm 628 Oltrasonic Transducers
SN7425N 037 0-37 0-32 | SN74100N 216 189 1-89 | SN74176N 144 144 1-26 §  g55 Ejectronic Keyer 1875 gl e Ooerate at 40Khz up to 100
SN742IN 037 037 0-32 | SNZ414N 060 053 045 | SN7417IN 144 144126 | 5o Electronic Digltal Clock 58-50 Wi yds. Idea! remote switch-
SN7428N 043 0-43 0-37 | SN74105N 0:60 053 045 | SN74180N 144 144 1-26 . ing and signalling. Com-
SN7430N 020 048 016 | SN74107N 051 0-51 045 | SN7418IN 518 518 453 Sinclair IC12 plete with data transmitter
SN7432N  0-37 0-37 032 | SN74110N 057 0-57 050 | SN74182N 144 1-44 1:26 ALL KITS OFFERED with circuits and data. 6 | and receiver new I
SN7433N  0-43 0-43 038 | SN7411tN 086 0-86 075 | SN74184N 2:16 216 189 SUBJECT TO STOCK watt IC with printed | circuits. Per pair £5:90,
SN7433AN 0-57 0-57 0-50 | SN74116N 216 2-16 1189 | SN74185AN 2:16 216 1-89 AVAILABILITY circuit board. 28 volt. TA960 with socket £1.80
SN7437N  0-43 0-43 0-37 | SN74118N  1-00 0-90 083 | SN74188N  6:48 6:48 5:67 Prices correct attime of operated, £2:00
SN7438N 043 0:43 0:37 | SN74119N 192 1:92 168 | SN74190N  2:30 2:30 2:01 preparation. Subject to —
SN7438AN 0-57 0-57 0-50 | SN74120N 1-05 105 092 [ SN74191N  2-30 2:30 2-01 change without notice. = \
SN7440N 020 048 0-16 | SN74121N 057 0-57 0-50 | SN74192N  2:30 2:30 201 \
SNI441AN 085 079 073 SN74122N  0:30 0-80 070 gmmgsm 230 230 201 \
SN7442N 085 0-79 07 SN74123N 144 1-44 126 74194 172172 1:5 T =]
gmﬁm 1-50 :;7 ”g S 00 6ReE gmr:gsn :-44 :-44 }»:z‘s EXCLUSIVE—SPECIAL OFFERS! . = .
444N 150 127 1 4196N  1-58 1:58 1-38 7 N4t14 | 3015F 7 SEG.
y 4 q SN74126N  0-69 0-69 0-60 ) A q MW/LW CAR RADIO + or — Earth with speakers and o . L
S Eriim | SVt pucnon | Sumen i |G keietes iaioncreut o e | 1, sie iplle s
e e O AR T e WEo i~ Earth) with speakers, In | featured by many mada: | data BICS 0. &
SNTAAN 180 180 157 | SN74136N  0-63 063 055 | SN74199N  2:88 2:88 2552 | o4 and fixings £12:50 carr/packg 40p. zines (PW Jan. 73 Reprint | (digital clock circuits ref.
D S T P ERY CASSETTE TAPE PLAVER | Ref. No.19far10p). £1-20. | No. 31, 15p)-

LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 723 3646. PRICING OF
SN7400 SERIES | CALCULATED ON THE TOTAL NUMBER ORDERED
REGARDLESS OF MIX. SN74 . . . HIGH POWER . .. SN74 . . . LOW POWER
SERIES IN STOCK . . . SEND FOR LIST 36. FREE O EQUEST. LOW PROFILE

|

£7-25

CAR LIGHTER PLUG and ADAPTOR for all cassette ' TIL209 LED 24p ea. 22p ea. per 10
and radio 6/74/9 volt output (state width) £1:95 each. | L
ROTEL STEREOPHONES RH630 £6-80; RH700 £10:25;

SOCKETS 14 PIN . . . 15p.

16 PIN...17p. 8PIN

N R
... 14p

RH430 £4-14.

AKA1 GXC40

Stereo cassette recorder £59-95 carr/packg 50p.
Pair Akai ADM microphones £6-95 carr/packg 20p
WEIN w500 BATTERY/MAINS CASSETTE
RECORDER £12'75

PORTABLE CASSETTE TAPE

Player—for car or carry around. £7-25 carr{packg 20p.

HANIMAX BC808 POCKET CALCULATOR WITH
% KEY £28-95.
HANIMAX BCB11M Memory Version £3375
STEREO COMPACT RECORD PLAYER 2x7
watts. Complete with speakers (List £54:50) Price
£39:95 Plus free pair of sterea phones.

NEW RANGES

BRIDGE RECTIFIERS

FEATURES SMALL SIZE AND LOW COST. Sizes are
approximate.

A complete kit, packaged in a poly-
styrene container and taking about
3 hours to assemble—that’s the Sinclair
Cambridge pocket calculator from
Henry's. Some of the many teatures
include interface  chip, thick-film
resistor pack, printed circuit board,
electronic components pack. Size
43" long x 2" wide x 33" deep.

Free of charge with the kit for the more
advanced technologist is a 32-page
booklet explaining how to calculate
Logs, Tangents, Sines etc.

Price £19-95 4- VA

Also available
assembled ready to
use £22:50 + VAT.

EDGWARE ROAD, W2

TRANSISTORS éosgkfgp:grngOODRAFYuLLLISTSENDFOR
AAZ13 10p | BC182 12p | BYZ13 35p [OC36 65p | ZTX108 10p | 2N3714 1-60
AC107 35p | BCY32 85p | CIOSD 55p | OC44 18p | ZTX300 14p | 2N3771 1-75
AC128 20p | BCYas 100 | GET11155p | OC45 18p | 2TX302 18p | 2N3773 2:25
ACi8y 20p | BCYSS 250 | GET115 75p | OC71 15p | ZTX500 15p | 2N3790 225
ACY17 35p | BCYT0 15p | CET88055p | OC72 25p |2G301 40p | 2N3319 35p
ACY39 65p | BCYT1 20p | LM309K OC77 55p |2N697 15p | 2N3866 75p
AD149 50p | BCY72 13p 187 | OC81 28p | 2N706 10p | 2N3903 15p
AD161 39p | BD124 80p | MAT121 OCs3 25p | 2N930 20p | 2N4002 14p
AD162 39p | BD131 45p 25p | OC140 65p | 2N987 45p | 2N4126 15p
AF117 20p | BF115 22p | MJE340 50p | OC170 25p |2N1132 25p | 2N4s71 35p
AFi18 50p | BF180 33p | MJE520 65p | OC200 55p |2N1304 22p | 2N5457 36p
AF139 33p | BF194 13p | MJE3055 0C202 80p |2N1613 20p | 25001 3-00
AF186 40p | BFX13 25p 75p | OCP71 1:00 | 2N1671 1:00 | 25026 8:90
'AF239 44p | BEX34 55p | MPF10546p | ORP12 55p | 2N2147 75p | 25303 70p
ASvyo7 30p | BFXss 22p | NKT21745p | ORP60 45p | 2N2160 69p | 40250  45p
Bal16 10p | BFYS0 20p | NKT404 60p | P346A 20p [2N2926 10p | 40361 dsp
BAX13 56| BFYs1 20p | OA5 60p | TIL209 25p | 2N3053 20p | 40362  40p
BC1o7 15p | BFY6s 45p | OAS1 10p | TIP29A 49p | 2N3054 45p | 40408 50
BC10s 136 | BFYso 75p | OA200 8p | TIP30A 58p | 2N3055 45p | 40486  T5p
BC105 15p | BLY36 625 | OA202 10p | TIP31A 61p |2N3440 SOp | 40636 100
BC109C 14p | BSX20 15p | OC16 85p | TIP41A 74p | 2N3442 10 | 40430  85p
BC113 16p | BU105 220 | OC20 125 | TIP42A 90p | 2N3525 80p
BC147 12p | By10o 15p | OC28  65p | TIS43 26p | 2N3614 59p
BC169C 14p | Byi27 15p | OC35 55p | V40SA 25p | 2N3702 11p
TRIACS Stnd-mounting SILICON CONTROLLED
with accessories RECTIFIERS
3 AMP RANGE | SCiSB 200v £115 o i
5 45D 400v £1-45 -
1-11| 3G90 200 188 ONE AMP (T05) P.LV.
Price CRS 1/05AF 50v 30p
Type P.LV. Each |15 AMP RANGE CRS 1/10AF 100v 30p
sCsa 100y 80p | SSI04 100v £143 CRS 1/20AF 200v 35p
SC35B 200v 85p | Scoon 2o0v £1. CRS 1/40AF 400v 15p
SC35D 400v  90p | <20 o AR CRS 1/60AF 600v 55p
SCasE s00v £1-20 | SCVE 500v £229 THREE_AMP (T048)
TRIACS CRS 3/05AF S0v 40p
6 AMP RANGE | 4ot oo noe CRS 3/10AF 100v 40p
SC40A 100v  90p CRS 3/20AF 200v 45p
SC40B 200v _95p | 40430 TRIAC GRS 3/40AF 400v s5p
SC40D 400v £1-20 (TI0cogese CRS 3/60AF 600 &5p
SC40E 500v £1-50 | 40669 TRIAC FIVE AMP
(Rlastielon CRS 5400 400v 60p
10 AMP RANGE | 40486 TRIAC o
SC45A 100y £1:05 (T05)  75p CRSE#‘WAMP (T048) 100w o0
3 Amp 15 Amp CRS 7/200 200v e
To4s Toss g:g #3% 400v 85p
600v 95p
8 e SIXTEEN AMP (T043)
_-"F:gr ’ i CRS 16/100 100v 700
AR CRS 16/200 200v 5p
CRS 16/400 400v 85p
CRS 16/600 600v  £110

RADIO
LIMITED

250M/A QUARTER AMP 2 AMPS P.LV. LIVING SOUND LOW NOISE_TOP QUALITY
B025/05 50 P1V 16p B2/05 50v 35p | CASSETTES MADE BY EMI TAPES LTD TO
B025/10 100 PIV 18p B2/10 100v 40p § INTERNATIONAL STANDARDS ESPECIALLY
1x3xi"dia. B2/2 200v 45p { FOR HENRY'S, AlLL POST PAID LESS THAN ;
i AMP 1-11 Pricing B2/60 600v 50p | REC. PRICES. COMPLETE WITH LIBRARY
Type P.LV.Price ea. ?2[10? ’1900.v 55p | CASES.
gg: FHx 3L x 37 dia. 3for [6tar |10 tor | 25 for e
23p 4 AMPS P.L.V. C60 |£1-10] £198) £300 | £7-40 PR
2o | Bise  a0r Ssplcoo [eras)ezmo|meso|enzs oo ..
B4/400 400V 650 | 120 | £180 | £345 | £5:50 | £13-45 0
B4/600 600v T5p B e Feefl
25p B4/800 800V £4-00 Quantity and trade enquiries invited.
g:p FH x 3L x &7 dia. EEARN A LANGgAG‘E—hcomplele with phrase book.
[ erman—French—Spanish—Iltalian £1:36 per course.
30, 6 AMPS P.LV.
4] gg/“ Sov 65p £5 for any 4.
/10 100v 70p
200 gg‘zo 200v %o A SELECTION OF
30 40 400v 0p
¥ | Beexo  _soow  £100 INTERESTING ITEMS
35p H x 3L x 57 dia. 3025 Compact transistor tester £695p & p15p
Q4002 Photoelectric system £13-70
- E1310 Stereo mag. cart. preamp. £4-80p & p 25p
Al prices correct Easiphone D1201 tetephone amplitier £750 p & p 25p
a § D1203 Teleamp. with PU coll £4-95p & p 20p
at time of press bu u Door lsn(ercomm. and chime £840p & p 25p
0, S50 Ultrasonic Switch transmitter/receiver £12-75
10% VAT to be 1 Kw Dimmer/controiler £3-00p & p 10p
added to all 97 Twin spring unit  For £330 p & p 15p
orders (UK OHIY) 16" Twin s;?rlng unit Reverbs £6-85p & p 25p
UK VHF 105 Aircraft Band Convertor £4-50 p & p 15p
Export & B2005 4 Ch. mic. mixer £4:20 p & p 15p
Ma“u[a“um,s/ B2004 2 ch. Stereo mixer £6.75 p & p t5p
A it. : - i 20p.
Colle supplied. PK3 kit. Etch your own printed circuits £1'95p & p
ges supp C3041 1-250 MH2z £4°25
E.&0.E. C3043__SOH 1.300 MHz £575

ELECTRONICS
FOR EVERY
PURPOSE

See facing page
for addresses

ZENER DIODES

400 miw BZY88/BZX83. From 3-3 voit—
33 volts 10p each.

1-3 watts 5% Miniature Tubulars IN4700
series. From 33 volt—33 volt 18p each.
10 watts. Stnd. Mounting. ZS series
6-8 voits—100 voits 5% 40p each.

SILICON RECTIFIERS

1 amp series IN4001 to IN4007. From 6p ea
1-5 amp PL4001 to PL4007 from 8p ea

3 amp PL7001/IN5400 From 14p ea

Send for full list 36.
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I DON'T RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES
Hi Fi and Transistors - Up to date

Brochures on request

Now builtand used
by thousands of
satisfied cusgto-
mers. Featuresslim
besign overall size
in cabinet 151" x
23" x 6} 6-IC's, 10
transistors, stabi-
lisers Gardners
low field trans-
former. Fibre Glass PC Panel,
complete chassis work. Now
available built and tested as well
as in kit form. HIGH QUALITY
AND STABILITY ARE PRE-
DOMINATE FEATURES — DEVELOPED BY TEXAS
ENGINEERS FOR PERFORMANCE, RELIABILITY
ANDEASE OF CONSTRUCTION FACILITIES.
On/off switch indicator, headphones socket, separate
treble, bass, volume and balance controls, scratch
and rumble filters, mono/stereo switch, Input selector;
Mag. P.U., Radlo Tuner, Aux. Can be altered for
Mic., Tape, Tape-head, etc. Constructional details
lRJ?('I No. 21 30p. Distributed by Henry's throughout

TP P
FREE — Teak cabinet with complete kit. = 2
; y

Kit Price £28-5

EARN YOURSELF EASY MONEY,
WITH PORTABLE DISCO EQUIPMENT

DISCO MINI A complete porfable disco,

BUILD THE

TEXAN

20 + 20WATT IC STEREG AMPLIFIER

As featured by Practical Wireless 1972

BUILD THE NEW

HENELEC

STEREO FM TUNER

A completely new high stability stereo FM
tuner. Features variable capacity diode
tuning, stabiliser power supply, IC Decoder, high gain tow noise. IF
stages, LED indicators. Tuning meter, AFC, eas to consiruct and use.
Mains operated. Slim modern design with fibre glass PC, teak cablnet
etc. Avallable as a kit to build or ready built.
Overall size 8" x 23" x63”. Produced to glve high
performance with a realistic price. (Parts list
and constructional details Ref. No. § 30p.)
Henry's are sole distributors UK and Europe.

Kit price

£21-00 (4 VAT)

OR BUILT AND TESTED £24-85(+VAT)

LOW COST HI-FI SPEAKERS

SPECIAL OFFERS
EMI 13" x 8"—lull range speakers (post 20p

(+VAT+50p carr/packing) or buiit and tested £35-00 (+VAT+50p carr/
packing), as ittustrated.

fitted mixer/preamp, 2 decks all facilities £88-50 each or 30p pair)

As above but with Siider Controls 118-50 *150TC—8 ohms Twin Cone 10 watt £2-2¢
100 watt amplifier for above £49-50 each or £4-00 pair.

SDLS100 100 watt mixerfamplifler with slider *450 10 watt Clo Twin Tweeters 3, 8 or 15
controls ohms £3-85 each.

R50 50 watt mixer/amplifier £49-50 EW 15 watt 8 ohms Cfo Tweeter £5:25 each.
R100 100 watt mixerfamplitier £5750 or £7.40 par pair.

350 20 watt Cjo Tweeters 8 or 15 ohms £7-80 ea.

DISCO conp 100 watt mixerjamplifier £73:00 Carlsbro Reverberation Unit £4400 *'Poiished wood cabinet £4-60 post 35p.
450 i i Al grse | Dlsco aoiciesinmci microohone  £14% SPEAKER KITS, (car.otc. 59
pooiB0lwattiMixarAmatiis £45°00 150 watt QI liquid wheel projector £5000 20-2 8 30 watt £24:50 pair
DISCO MIXER/PREAMPLIFIERS 150 watt Q) cassette wheel projector £50:00 20-3 L 40 watt £35-95 pair
(OP for up to 6-100 watl amplifiers) Spare Effects and Liquid cassettes large range LINTON 2 20 watt £18-30 pair
SDLI (rotary controls) . £49-50 of patterns -00 GLENDALE 3 30 watt £32-95 pair
SDLII (slider controls) £58-50 6in. Liquid wheels £5-50. Varlous Cassettes £8 DOVEDALE 3 50 watt £51-50 pair
DISCO VOX (stider controls) the complete Minl spot bank fitted 3 lamps £1295 KEF KK2 £55-99 pair
disco preamp £72-00 Auto Tritite (mini with flashers) £17:00 KEF KK3 £78-00 pair
DJ100 100 watt power amplifier for above £48-50 atltbblmukesr wlt: 1.;:'3ll-hhlqulrlim.s — rﬁazrf::
eaker: n I .
DJ30L MKk Il 3 channel, 3 kW sound to light £41 25 FRIEQEI stxs)glk ﬁsl ref. Ng. 18 %n e ueat? TEST EOUIPMENT OTHER EOUIPMENT
DJ30L Mk il 3 chynnel 3kw sound to light  £36:00 AKG/RESLO/D J/CARLSBROJEAGLE Mics, Stands,
DJ30L Mk 1l Slider Controls £45-50 Mixers, Cabinets, Chassls and complete Speaker Mu I.TI METERS SE250B Pocket Signal Injector
DJ DISCLITE As 30L/Il +Variable speed flashes Sy b Turntabl Public Address 2:25 carr. 15p
£54-00 Componants. TEt5  Grid Dip meter 440kHz-
(carr. etc. 30p) 2 1850 carr. 30p
ITI-2 20K{V Slimline £5:85 TE40 AC Miliivoltmeter
M'NIATURE AMPL'FIERS FIBRE OPTICS goberoI(‘?'!Imllne 3 - 2 e1O-I‘l5 carr. 35p
0:01 diam. Mono Filament £5-50 per 100 metre reel. CLIEERMIEED o B
013 diam. 64 Fibres Sheathed. £1-00 per metre. voltmeter 22-50 carr. 40p
AMPLIFIERS (carr. etc. 20p) SPRAYS 15mm. diam. Mares Tails. £8-50 TLH33D 2K/Volt Robust with TE20D ézokHz-‘SOOmHz RF
o : : ’ case 5 enerator
= U4323 +IF BAF-OSC £7-00 18-95 carr. 40p
POWER SUPPLIES AF105 Volt £12-50 TE22D 20Hz-200kHz Audio
U4313 §0KI\IIOH AC cur;:e‘vat.so Generalor‘g o5 m
8 teel case H 95 carr. 40p
:02001. 3«3:?3'3:&“’" FOR EVERY U434 Plus Built in SE350A Deluxe Signal Tracer
304, 3 tt 9 volt transistor tester 1295 carr. 20p
555, 3 watl 12 volt £10-50 SE400  Voltsjohms/R-C sub./
E1208, 5 watt 12 volt PURPOSE Model 500 30K{Volt £11-75 RF fleld/RF gen.

(case £2.25) 1550 carr. 20p

NEW REVOLUTIONARY
SUPER TESTER G680R

(Ali cased unless stated chassls)
470C 6/74/9 volt 300 MA (includes Multi-Adaptor for

Tape Recorders, etc.) £2-25 post 20p
Car Lighter Voltage Adaptors 300mA (State voltage
£1-95 ea. post 25p

608, 10 watt 24 volt

410. 10 watl 28 volt

E1206, 30 watt 45 volt
E1210, 2§ + 21 watts 12 volt
RE500, 5 watt IC mains operated Amplifier with

Brand new transistorised geared '{,"\ % ool
tuners for 625 line Receiver {F 1} ¥ rm=—
output. £2-50 post 20p. x

4 TRACK MONO or 2
TRACK STEREO. 17’

60mm stroke high quality
contrels complete with

All types offered subject to availability. Price correct at
fime of procf. E.& O.E. Subject to change without
notice, 109 VAT to be added to all orders. Export
Supplied.

knobs {(post, etc., 15p High Impedance £2-50.
any quantity). *18' Medium Impedance
Singles Log and Lin £3-50. '36' £5-00. R730/E73
8K, 16K, 22K, S0K, 100K, 2 track mono _Record/
250K, 500K, 1 Meg, 45p Erase, low imp, 75p pair.

HENRY'S CATALOGUE
Due to rapid price changes, shortages of paper and
raw materials, all prices in the existing catalogues
no longer apply. Call or phone for Jatest prices. A
new catalogue wiii be available for Aug./Sept. 1974.

each. [Erase Heads for '17', ‘18’
Ganged Log and Lin

and ‘36’ £1-00. '63’ 2 track
) ' 3 ' ‘moro HI imp, £1-75. '43’

250K, 85p each. {(Quantity

discounts available.)

Erase Head for '63' 75p.
(Post etc., 15p any quan-
Complete with knobs. )

tity.

6v, Tiv, 9v)
controls £8-30 & £4-25 carr. 30
SAC14,7 + 7 watt Stereo with controls £11-75 ﬁggﬁglgﬂﬁlﬂé prariiag £5:50 carr, 30 The complete testing system
SAC13, 15 + 15 walt Stereo with controls £14-95 P500 3 volil 500mA £320 post 20p _ from 2V 10 2500V
SP40-5 2Z40{Stereo 80/P25 £25-00 24 500mA (ch | £2-90 post 20p Volts AC=11 ranges from (]
SP40-6 2240/Stereo 80/P26 £27-75 ;};25,;3'50" ,’“mpc(:h’:!:{s) L post s | Voits DC=13 ranges from 100mV to BRICE
SP60  2Z60/Stereo 80/P28 £30-45 P1080 12v 1 am f 20 2
p (chassis) £4-70 post 20p =12 s from 500A to 10A
Transformer PZB £3.95 1 piog1 45v 0-9 amp (chassis) £7-80 post 20p :mg Rg=1°r';:g:s eI IR £18.50
P12 43-12 volt 0-4-1 amp £7-15 post 30p Ohms=6 ranges from one tenth of ACCESSORIES
NEW SINCLAIR PROJECT 80 SE101A 3/6/9/12 volt 1 amp (Stab.) £1275post 250 | om0 100MO Transistor tester 1100
RP164 6/7§/9/12 1 amp (Stab.) £13-45 post 30p Reactance=1 range from 0 to 10MQ Electronic voltmeter 18-00
i‘e‘;?g ;I""AJ‘T‘""'Q' 5“:132 ity=6 ranges from 0 to 500pF Ampclamp “:5
udi er Un i to 0-5uF and 0 to Temperature probe -95
2240 15 watt Amlifier £54s GARRARD BATTERY AT O (o G e e O 195
2 watt Amplifier 95 F =2 ranges from 0 to 500Hz Signal Injector 5-95
PZ5 Mod. for 1 on 2 240 £4-98 TAPE DECK mr&q#gnmcg to I?iz o Phgase Selquence 595
l;%g mog. gg ;ag; } on2 %gg 2;:: ?OA:'R?&ADZD“?“:DE;&”: Output Voltage=9ranges 10V 102500V EHT Probe 2!:
od. ab) 1 on ¢ - X = & 5,
Tl;evNSFORMER FOR P28 £395 ‘r,ecl%rdlplavh an:s os‘?\;",ad_ Decibeis =10ranges from —24to+70dBShunts 25/50/100A
N FM TUNER £11-95 or/Erase heads. n
STEREO DECODER er4s | and rowind  controls. EXCLUSIVE TRANSISTORS/
All items post paid. akes o
Brand new complete
SPECIAL PURCHASES DECCA D .
L) Gile B KEI-LY li<l>n.. Small quar‘\,(illyddis'co?nts‘ Also
UHF TV L Yl Trade, Export and Industrial enquiries
CHANNEIE';F?T% [ 1) TOP QUALITY MARRIOT SPEAKERS invited. Latest stock list (Ref. No. 36)
. SLIDER CONTROLS TAPE HEADS 12 walt speaker Tweeter systems. includes valves on request.

8in. Bass/Midrobe and Melinex
Domed HF radiator plus crossover
£12-50 per pair of systems (carr./pkd.
40p)} or built into veneered cabinets,
si’x)e 18X 12 x6fin. £19:50 pair (cam.
£1).

Electronics Supplies

Specialists in electronics for more

than 30 years. Trade and industry
li type of 1t

¥y
and equipment.

HI-FI TAPE
EQUIPMENT

U.K.'s largest range with discount an

demonstrations for caliers. Latest
stock lists on request (Ref. No. 17)
Phone 01-402-4736 for Barclay/Access
Card Direct orders and latest prices.

ALWAYS BARGAINS FOR

404-406 E
RADIO

MHoma and Car Enferian

LIMITED
EDGWARE ROAD, LONDON w2

CALLERS

tronic Components and Equipmant 07-402 8381
308 PA - Disco - Lighting High Power Sound 01-723 6963
303 Bargains Store (Call

% only]

r Cenlres T and bra

120 Shaftesbury Avenue, London W1 01-437 3692
144 Burnt D8k Broadway

354-356 Edgware Road. London W2 01-402 5B54/4736

. Burnt Oak. Edgware 01-952 7402
180-194 Station Road, Harrow. Middiesex 01663 77888

Al mail to
303 Edgware Road.
London W2 1BW
Al staves open § &m o
& pm pix days & week

- Fape Eguigment

I Stock List

Free o alf stofes
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LEMANIA AIRCREW

CHRONOGRAPHS. Stain-

less Steel case with screw back;

luminous hands and markings. 3
One fifth sec. sweep hand
controlled independently of
main movement by press to
start, stop and return to zero
button. 15 jewel movement.
Many of these watches are as
new but all have been complete-
ly overhauled and checked for
accuracy. Fitted strap. White
face £18:55, Black face £,19l5° i'}ﬁ- P.&P.

GS WATCHES all with brushed stainless steel case with
screw back and black faces. Manutactured by CYMA, VERTEX,
TIMOR, GRANA, IWC, RECORD, SMITHS etc. to a standard
specification. We wlll try to meet your requirements for specific
manufacturer and quantity orders will be of one manufac-
turer's production. Completely overhauted. Fitted strap.
£8-95 inc. P. & P.

We also have limited quantities of these watches by OMEGA,
LONGINES, BUREN, JAEGER LE COULTRE at £15-50 inc.
P.&P.

MIL SYNCHROS AVAILABLE EX-STOCK
In slzes 08, 11, 15, 16, 18 and 23 for 50, 60 and 400 Hz operation.
Synchro Control Transformers
Synchro Control Transmitters
Synchro Control Differential Transmitters
Synchro Torque Transmitters and Receivers
Synchro Resolvers

GAS CHROMATOGRAPHY RESEARCH OVEN
4051/4058

PV

A large capacity oven of low thermal mass for use between 35
and 350°C. Provides a forced air circulating system yielding
1000 changes of air per min. The oven has forced air cooled
outer surfaces when the internal temperature is high. 210-250V,
S0Hz, 2-6KW, £28-60. (C.Pd. England and Wales for CWO0).

IONISATION AMPLIFIER PV407S .

A modern high grade low noise solid state amplifier to feed a
potentiometer recorder. 18 input ranges from 10-12 to 5X10-7 A
with 5 outputs of 1mV to 100mV. Linearity 0-1% {.s. Noise less
than 0-5% {.s, at max. sensitivity. Back off facility, Dimensions
28 x 10 X 43 cm deep. With operating information £27-59.
(C.Pd. U.K.)

Details of these three and other gas chromatography items are
:\val:lable—-price 25p (C.W.O. only) Handbooks (complete)

vallabie.

ALL PRICES INCLUDE 109 V.A.T.

NEW! AUTOMATION COMPONENTS AVAILABLE FOR
THE FIRST TIME IN THE U.K.

TORQUCE SVYNCHROS FOR 100V 50Hz operation (or 115 or

240V A.C)).

Type ST180g.cm. . X
ST2 220 £18:00
S5T3800g.cm H

CONTROL SYNCHROS size 15 for 26V 50/60Hz.

Type SC1(26V 15CT6) ....ovvivivnnirnniieniiinonns £24-00
SC2(26V 15CX6 ..covvviniiiiivrnnirr e £2400

TWO PHASE SERVOMOTORS 50/60Hz.

Type CM230V/12:5V 20g.CM. ... ovvvmnnnnirraareneens £800
CM71 100V/60V 16009.CM... oo evrnenenrearnnnns £5:00

SYNCHRONOUS MINIATURE MOTORS

Type SM1 100V 50Mz 30 : 1 gear redn. 100 r.p.m. ...... £11:00
SM6 100V 50Hz 380g.cm. 1500 r.p.m. .... oo ETH
SM9 120V 50Hz S4g.cm. 1500 r.p.m......oovnnnnns £4:75

ELECTRONIC GOVERNED D.C. MOTOR

Type MM6 6-5-10V D.C. 120 r.p.m. 16:5g.cm. Torque
and speed controlled to 1% .........oovviviienns £17:60

WIDE RANGE OF D.C. PRECISION MICROMETERS AT
PRICES FROM £2:50 EACH.

MANUFACTURERS® ENQUIRIES ONLY PLEASE!

OVER 300,000 IN STOCK!
Multiway and R.F. Connectors
by twenty different companies!
Send us your detailed require-
ments quoting Nato numbers if
known. TELEX 965265.

WE ARE ANXIOUS TO BUY Synchro Test Equipment

manufactured by Muirhead, Singer-Gertsch etc. Teg' IE!Ialg,

gl(:ylltli:iv;gs Heads, Bridges, Standards etc. to expand our testing
1 .

TELEPRINTER PAPER. Standard rolls 1 ply £3-30 per doz.
2A|p|hl" g:‘jj-sllij ;:(er doz. 3 ply £3-80 per doz. 4 ply £410 ge: do:.

TAPE STORAGE CANS. Brand new finished steel ca

originally intended for 16mm film but ideal for storing 7 in. ree';:
of tape. Our last supply of these items was quickly exhausted
at 30p each but as a result of a massive new purchase we can
now offer a case of 55 (Minimum order) at £7-30 inc. P. & P. and
V.A.T. Sample can available at 38p inc. P. & P. and V.A.T.

MANUFACTURERS!!

Metal Oxide Resistors
(ELECTROSIL & WELWYN)

Tantalum Capacitors
(KEMET, ITT, PLESSEY, ETC.)

Scientific Instruments
Electronic Test Instruments
Synchros and Servomotors
ALL AVAILABLE EX STOCK!

WE HAVE ONE OF THE LARGEST STOCKS IN THE

COUNTRY OF INSTRUMENTS AND COMPONENTS
MANUFACTURERS. TELEX 965265. RE AVAILABILITY.

TELEX 965265

SPECIALIST STOCKISTS OF SERVOMOTORS, SYNCHROS, MAGSLIPS & CONNECTORS

CSemw cmcl élec{ronic CSales ﬂlcl

Post Orders and Technical enquiries to: 24, HIGH ST., LYDD, KENT. Lydd 20252 (STD 0679)
V.A.T. Reg. No. 201-1296-23

TELEX 965265

POLARAD WIDE RANGE DISPERSION SPECTR

ANALYSER covering 10MHz to 40-88KMHz. Model SI al:x

with handbook £1250 plus V.A.T. Send S.A.E. (Foolscap) for

information.

ETHER ELECTROMETHODS LOW INERTIA INTE-

GRATING MOTORS. Available ex-stock at extremely low

prices. Motors for 6, 12 and 24v. operation in stock.

VACTRIC SIZE 23 PULSE GENERATORS (Shait Digitizers).

Full details and price on application.

iNDUCTION GENERATOR

Requires a supply vol(uge of 50v 50Hz and provides an output

of 7v per 1,000 r.p.m. directly proportional to speed. This in-

strument has a wide variety of i e.9., S

mg:‘surlng shaft speed etc. In brand new condition £5-25 post

paid.

PLANNAIR. Axial Flow Fans (with mounting) Type 6PL-

122-331 Mk.2 6in. 2,800 r.p.m. 400v. 3ph 50Hz. N

ﬁ“'“ (c-'l’db-lu-K-)~ P z. New and boxed
Iso available tested and in excellent conditlo 220/240v.

50Hz at £6'50 (C.Pd. U.K.). n for e

DRY REED INSERTS

e

Overall length 1-85in. (Body length 1-1in.) Diameter 0-14in. to
switch up to 500mA at up to 250v. D.C. Gold clad contacts
9p per doz.; £4:12 per 100; £30-25 per 1,000; £275 per 10,000,
All carriage paid U.K.

Heavydutyty pe(body length 2in.) diameter 0-22in. to switch up
to 1A. at up to 250V. A.C. Gold cliad contacts, £1:37 per doz.:
£6-88 per 100; £52'25 per 1,000; Changeover type £2-75 per doz.
Al carriage paid U.K.

Operating Magnets 81p per doz.; £4-40 per 100; £38-50 per 1000,
All carriage paid U.K,

Operating Coils for 12v supply to accept up to four standard
reels £1-80 per doz.; £12 per 100, All carriage paid U.K

P.P. P.P.

Collins TCS R/T 1-5-12 mcs in 3 bands, v.f.o. plus crystals Dubilier Radio noise filters 9-20amps .......ccvevnins 75p £0-50

25 WALt QUL «vvvvvvnnonnnaneens N £25-00 £2-00 Inverter 24 v. input out 28 v. 400 kys ... ..... ... ... €300 £075
Frequency meter 125-20,000 kcs wi/calibration books Stand and 4 Plug-in Units—220 mcs. Good condition £60-00 £5-00

with A/C power SUPPly «..vvvviereennineeienaanes £€3500 £1-50 Beckman Digital Voltmeter Type BIE 2116 and Ratio
Solartron Storage Scope QD 910......ccoviiiiiiant £40-00 £3-00 MEEEIS « v eveeeneeseontonnnraanesseonsonnnanans 25-00 £2-00
Cossor D/BRough .. .oviiiieeiiiiiiiiiiiananens £6-00 £1-50 Vacuum Compressor Pump with 240V Motor......... £15-00 £1-50
Telechrome Square Sign Wave Generator ........... £10-00 £1-00 RCA Marine Direction Finder and Radio............. £28:00 £1-00
Mullard TV Line Selector Type L 190................ £10-:00 £1-00 Telequipment Test Card C Generator............ £€30-00 £5-00
Voltage Regulator Lang Thompson 220 or 240 out at Ferrograph 3 Speed Series 6.........oooviuieninnens £50:00 £2-00

OO BA v ermnnrseenneeennneenunneennnaeeens £4500  £3-00 Frgquency Counter Marconi TF |345/2GC°mP|etedw=th T )

i i ; tand and 4 Plug-in Units—220 mcs. Good condition g g
Pye Rangers VHF Transistorised Radio Telephones , 00 g1.00 | Beckman Frequency Time Counters Model 73601H ... £33.08  £3:03
UHF Marconi Signal Generators TF 762C 299-610 mcs.. £40-00  £2-00 Output Power Meter TF340 ...oiviiiiee i £10-00 £1-00
Wayne Kerr VHF Frequency Standard............... £800 £1:00 Airmec Signal Generator 300 kes to 30 mcs 7 Bands. . .. £20-00 £2-00
AVO Valve VOItMEter .. vvveernneresnnnerssnneens £1000 £1-00 Standard Signal Generator GRC (USA) Type 205/B
L . a . ¥ 7Bands 95 kes to30 mes. oo viiiiiii i £35-00 £2:00

Communication Receiver Skyrider 500 kcs-60 mcs. Poor s Si ., / b Tuni

CONAItION «.uveeeereevennnnnnnreaass 7500000000000 £16-00 £2-00 pectrum Signal Analiser Model SB/i2 with Tuning
Test Card C Videcon «cvvvvvvreirrnnnnnnenraaasenns £1000 £1-00 .Head2mcs-4umcs...............................£|50-00 £6-00
17 VId@COM + v vveeeeeeneeannneannesoraeroannnnanss £700 £0-50 Signal Generator TF 937 85 kcs-30 mes 8 Bands Effective
Voltexion 4 Way Mixer.......oeeeeuneeenneiomnnnns £8-00 £1-00 L. Length of film Scale 50 L £40-00 £2-00
Aircraft Modulator Unit (Radio/Tel) 440-LRV 3B...... £400 £1-00 Invertors Leland Airbourne Products
Radar Aircraft No Indicator .......coovienneeenens £15:00 £1-50 28v DC Input Output 115/200—115v 2°2 to 65 amps
Tape Cartridge Players Built-in 0 Watt Amp ........ £1000 £1-00 400 cs 750/750 vg 3/1 Phase with Built-in Stabilisers. ... £10-00 £2-00
Amplifier Clark and Smith I5Watt ............00nen £8-00 £1-50 600/| Electrical Gearbox High Torque [2-24v Electronic
As above with VHF Radio.....ccoviviiinninennnenen £15-00 £1-50 Brake. Rough exterior. .....c.ovveeeeieesninnnnns £5-00 £1-00
Phamphomic 25 Watt Amplifier and 4 way Mixer with Racal Digital Frequency Meter Modul SA520. As new

Base Treble CONErolS ... .vveeneenseenreeneensenas £1500 £1-50 CONAILION .+ vvtverenneeransesosoronarcosssnaorns £48-00 £2-50
1” Tube Oscilloscope Rack Mounting ..... - £1-00 Electrolytic Capacitors 60v Working. Brand New.
Delay Lines 1-300 Milli Secs Adjustable £1:50 UNUSEd o v oo o anenaesosnonsarossssennssanans £0-45 £0°10
Marine Radio Telephone Rediphone ................. £2-50 Mixed Surplus Components Pack. Not less than 35
Decca Radar Marine Complete ...........cocvvnnnns £5-00 Useftl COMPONENTS « v vvuvneernenrnnarneeenessns £1-00 £0-15
Metrix Wobulator 1'20 mes...covvvvrerninnnesoneens £1-00 Modern Design Telephones .............c.0 g £0-55
Resistance Bridge .....ooveeereereenniinnnonnneeens £1-00 Kiaxton Horns 24v 240v 250v d £0-40
Sperry Gyro's MK 4 .. ... iiieiiiienniiennannns £0-50 Capacitors *22uF 12v Working ......c.oeviiieennes €030 £0-i0

Mail order only to:

DEPARTMENT (M)

B&T ELECTRONIGS (U.K.)

Tel: Yapton (Sussex) 55 1115

27 Upland Way, Epsom, Surrey
24 HOUR ANSWERING SERVICE

WW—109 FOR FURTHER DETAILS
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G. T. ELEGTRONICS

NOW AT 267 AND 270 ACTON LANE,
LONDON w.4

[ ] TRIACS
TXL228B 8A 400V 95p
SC40D £1-40
SC40E £1-65
SC45D £1:70
SC45E £210
SC50D £2:42
AC107 35p | BD123 75p | NKT404 80p | TIP34B  £175 | 2N2222A  25p SCs0E £2:70
AC125 25p | BD124 750 | NKT773 25p | TIP3SB  £2-90 | 2N2398 0p DIAC 25p
AC126 25p | BD131 750 | NKT774 25p | TIP36B  £3-80 | 2N2646 50p
AC127 25p | BD132 5p | OAS 25p | TIP29C 75p | 2N2846  £1:50
AC128 25p | BD153 75p | OA10 50p | TIP30C 85p | 2N2904 30p
AC176 25p | BD156 75p | OA47 10p | TIP3IC 90p | 2N2905 45p
AC187 25p | BDY11  £1-40 | OA70 12p | TIP32C  £1-10 | 2N2906 25p
AC188 30p | BF15 20p | OAS8t 10p | TIP33C  £1-35 | 2N2007 30p
AD140 55p | BF194 14p | OAZ0 10p | TIP34C  £200 [ 2N2926G  13p MFC4000 250mW
AD149 65p | BF195 15p | OA91 10p | TIP3SC  £3:25 | 2N3053 25p Audlo ........
AD161 44p | BF196 15p | 0A200 10p | TIP36C  £4-25 | 2N3054 60p TBAS00
AD162 44p | BFX29 30p | OA202 10p | TS50 40p | 2N3055 65p Audio
AF114 25p | BFX84 30p | OA210 35p | ZTX107 15p | 2N3232 70p 709C Op
AF115 25p | BFX85 30p | OA211 35p | ZTX300 15p | 2N3440 60p BRIDGE T099 ...
AF116 25p | BFX86 30p | OC16 90p | ZTX50C 16p | 2N3702 14p RECTIFIERS 741C  Op
AFH17 25p | BFX87 30p | OC19 85p | ZTX507 20p | 2N3703 12p W02 1A 200V.... 38p D.I.L./T099
AF118 50p | BFX88 30p | OC22 55p | ZTX504 50p | 2N3704 12p BY164 1-4A 200V 57p 748C Op Amp
AF172 30p | BFY44 50p | OC26 85p | ZTX531 30p | 2N3705 12p MDA952/2 6A DL ........ T5p
BA102 30p | BFYSO 25p | OC28 65p | ZTX550 30p | 2N3706 12p 100V.......... 80p 747C  Dual Op
BA112 60p | BFY51 25p | OC35 60p | 1N914 8p | 2N3707 12p — S p— Amp. ..... ... £1:20
BA114 18p | BFYS52 25p | OC44 20p | 1N916 8p | 2N3708 12p ZENER DIODES ZN414 Radio |.C. £1-25
BC107 14p | BFY53 25p | OC45 20p | 1N4001 7p | 2N3709 14p BZY88 Series 400mW TAD100 Radio I.C. inc.
BCt08 14p | BFY90 60p | OCT1 17p | 1N4002 8p | 2N3771 £2-80 3-3V-33V,5%.... 15p Filter . .. £1-90
BC109 14p | BSW62 60p | OC75 25p | 1N4003 9p | 2N3772 £3-00 1-5W range ..... 25p
BC109C 18p | BSW6s 75p | OC76 25p | 1N4004 10p | oN3773 £3-40 10W range ......
BC147 12p | BSY®%A  12p | OC77 40p | 1N4005 120 | 53819 5p
BC148 12p | BY127 20p | OC81 25p | 1N4006 13p
BC149 12p | BY164 60p | OC83 25p | 1N4007 14p | 2N3820 s5p
BC157 14p | I1S103 15p | OC84 25p | 1N4148 7p | 2N3866 5p
BC158 14p | MJ340 50p | OC139 40p | 2N696 30p | oN3904 22p
BC159 14p | MJ4s? 95p | OC140 25p | 2N697 25p | 9N3805 22p
BC169C 15p { MJ2801  £1-20 [ OC170 25p | 2N698 250 | o058 12
BC182 13p | MJ2001  £220 | OC171 25p | 2N706 12p | 2N P
BC183 13p | MJE340 S0p | OC200 S50p | 2N706 A 15p | 2N4059 12p
BC184 13p | MJE370 75p | OC201 60p | 2N708 15p | 2N4060 12p
BC212 15p | MJE3T! 80p | OC202 75p | 2N930 20p | oN4061 14p
BC213 15p | MJES20 60p | OC205 80p | 2N1132 250 | on4106 17p
BC214 15p | MJES21 75p | TIP29A 50p | 2N1302 20p s
33 14p | MJE2955 £1-95 | TIP30A 60p | 2N1303 20p | 2N4286 e
BC239 14p | MJE3 85p | TIP31A 65p | 2N1304 25p | 2N4287 15p
BCY30 40p | MM1613 43p | TIP32A 75p | 2N1305 25p | aN4288 15p
BCY31 55p | MM1712 60p | TIP33A  £1-05 | 2N1306 25p | an4289 15p
BCY32 95p | MPF102 45p | TIP34A  £1-55 | aN1307 35D | on4000 15
BCY33 45p | MPF103 TIP35A  £3-35 | 2N1308 35p P
BCY34 45p | (2N5457)  35p | TIP36A  £3-65 | 2N1309 35p | 2N4444 £1-90
BCY38 60p | MPF104 TIP41A 75p | 2N1613 25p | 2N4871 35p
S b I A
g P | 2N21 5p . x Mt eias
BCY10 2| (GNsds)  4op [TIP2B  Top | onpat7  zsp | NSO £140 AEDWEE oE
BCY71 20p | NKT135 35p | TIP31B 75p | 2N2218 30p | 4 P V4l VU METER
BCY72 20p | NKT222 E | | LS 85p | 2N2219 35p | 40361 S0p The V41 is calibraled —20 to +3 and 0-100%, making
BD121 5p | NKT401 750 | TIP33B £120 | 2N2222 25p, | 40362 S5p it suitable for use as a recording level meter or as a
R power output indicator.
DIGITAL 'NTEGRATED CIRCUITS gn;’:“: 21”02 g”;ﬁ% 22%3 Sensitivity: 130 uA. Internal resistance: 600
SN74119  £1-90 | SN74174  £2:00 ohms. Dimensions: 40 x 40 x 29 mm.
SN7400 23:9 gN"gg g:n m;ﬁ; 5 SN74121 £1csp gn;ms g:z
SN7401 p | SN74. 3 p | SN74122 -35 | SN74176 L
SN7402 28p | SN7432 48p | SN7476 60p | SN74123  £2:70 | SN74177  £1-00 ALSO STOCKEQ
SN7403 izn N7433 :I,:p SN;480 1!4;9 gN;t}:; gog SN74180 £1-55 Electrolytic capacitors: Mullard, Sprague,
SN7404 p | SN7437 p | SN7481 £1:25 | SN74 -5 X Loplin etc. Polyester, polystyrene, si
SNT405  40p | SNM32  85p | SN7T4s2  Aop | SNraiso  £335 | SNTHISE £740 mica capacitors mee | PO Biey
N7406 40p | SN7440 35p [ SN7483  £1-00 | SN74151  £1-10 | SN Resistors: +-10 v
N7407 56p | SN7441 75p | SN7484 95p | SN74153 £1-35 | SN74184  £2:45 esistors: § wartt-10 wate, .
N7408 55p | SN7442 79p | SN7486 45p | SN74154  £2:00 | SN74185  £2.40 Potentiometers: Carbon, wirewound, pre-
N7409 45p N7443 £1-05 N7490 75p | SN74155 £1-55 | SN74190 £1-85 set, rectilinear multiturn,
Nialy Hp|Snraas  £200| SNH9t €120 Snuise  £155 | SNTAtE1 £1495 Antex soldering irons.
Ntz 20| SNres 199 | SNates o |Swratst €180 | SNtz £2.00 Switches: Rotary, slide, toggle, ecc.
N7413 60p [ SN7448  £2:00 | SN7404 80p | SN7416C  £260 | SN74193 €200 Cable.
N7416 40p | SN7450 25p | SN7495 80p | SN7416% £2-60 | SN74194 £2:50 Veroboard.
N;:% ;oop n;gl ;:D ”;:gg ggg SN74162 £3-40 | SN74195 £1-85 ST
P B ‘50 | SN74163  £3-40 | SN74136  £1-50 AT,
u;gg ;;: ”;:?g ;:: Sm;ﬁgg 2522 SN74164 £2°75 | SN74197  £1-50 Unless otherwise stated all prices are EXCLU-
; £4:00 | SN74198  £4-80 SIVE of V.A.T. Please add 10% to all orders.
N7425 48p | SN7472 30p | SN74105  £1-45 | SN74165 N Carriage: orders under £5 + 20p. Over £5
N7427 48p | SN7473 5Tp | SN74107  50p | SN74166  £4-00 | SN74199  £4-60 post free. :
QTY. DISCOUNTS: 12+ 10%; 25+ 15%; 100+ 20%

Now open—New Components Shop. These premises are very much
larger and will enable us to have greater stocks than we already have.
Having all the components under one roof will now guarantee you
speedier service on the counter, and on the mail order side. We have
an enormous range of components to choose from. If you are having
problems getting your components then come along. We are open
from 9.30 a.m. through till 6.0 p.m. Monday to Saturday. The nearest
Underground is Chiswick Park, and there are no parking restrictions.

SPECIAL
OFFERS

*x * %

MINIATURE MAINS TRANSFOR.
MERS. BRI, 240V, SEC, [2v, [00MA.
Manuf.: Hinchley. Size: 36 x 45 x 40mm.
F.C. 53mm. Price | é5p. 100 60p ea.,
1000 50p ea., 10,000 40p ea.

3 CORE PYC INSULATED MAINS
CABLE. GREY ML6650. 3 x 7/0-2mm.
Price 100m £4-50, 1000m £35, 10,000m
£330.

0-47mfd. 50V MYLAR FILM CAP-
ACITOR. Size lin. x 0-35in. x 0-65in.
P.C. Mount. Price 100 6.8p ea., 1000
5p ea., 10,000 4.3p ea.

240V A.C. SOLENOID. Reversible
operation; twin coil. Size approx. 23 x
I4 x 13in. 90p ea.

30 UMMARKED OC7)
TORS £1:00.

25  Unmarked 250mW  Zenerdiode,
47V, 5.1V, 62V, 7:5V, 9:1V, 10V. Mea-
sured and tested, £1-00.

Please state voltages required.

50 GE Diode OA47 equivalent £1:00.

TRANSFORMER: Douglas. Pri. 0,
15, 200, 220, 240. Sec. 25-0-25-0-6V.
24A. £4-50 + 50p. P.P.

TRANSFORMER. Pri. 0, IS, 160,
205, 225, 245. Sec. 35-0-35, 1.2A. £4-50 +
50p. P.P.

MULLARD TUBULAR CERAMIC
UHF TRIMMERS (Professional).
Type 092, 0-8-2:2pF.; 80!, 0.8-2-2pF.,
991, 0:5-1-3pF. Price 10p ea.

Quantity discounts, please telephone.

TRANSIS-

1000pF. FEEDTHROUGH CAPACI-
TOR 5p ea.

MINIATURE TUBULAR P.C. TRIM-
MERS. 3.5, 13pF., 6, 30pF., 10p ea.
4 p c/o Varley 70092 Relay, 50p ea.

AUDIO ACCESSORY SHOP, 17 TURNHAM GREEN TERRACE, CHISWICK W.4

YALVE AMPLIFIERS

oo £12:50 50 Watt. .. £36°25
. £24:50 150 Watt. .. £75-90
30 Watt o £29-50 500 Watt..... £124-50
TRANSISTOR AMPLIFIERS
FAL Phase 50W.......... ... £3993 | FAL Phase 100W. ..... 0oacans £69-95
DISCO CONSOLES
FAL DiscoMk. 2............ £82:99

FAL Power Disco ... ...... £123-75
{with 70W. rms. Amp.}

Prices include V.A.T.

TEAK VENEERED SPEAKER CABINETS

For 8x5in. Speaker Size
8in.+Tweeter
13 x 8in.
13x8in.+ Tweeter
12in X Tweeter

10§ X 17X6....
12x18; x 8} ..
153 x 18x 8%

ALSO: Audio Connecting Leads, Tape, Cassettes, Stereo
Systems, Mixers, Mic. Stands, Speaker Cioth, Turntables,
Plynths, Covers, etc., etc.

REXINE COVERED SPEAKER CABINETS

Suitable for P.A. or DISCO use; takes 12in. speaker unit. Size approx. 18x 18 x
8in. £8-00.

SPEAKER CLOTH

Available in Black or Green; Approx. width 54in. £1-75 yd.
HEADPHONES

Type H-202 Features- Mono/stereo switch, Volume controls on each channel.
Freq. response’ 20-20,000Hz. Impedance 4-16 chms. £450.

DISCO LIGHTING

Oil Wheel 6 in. dia..... £5:25
Suitable § rpm Motor £1-00
Strobe 4 Joule .. .. £25'00
Single Flash Box ., . £750
(100W Red. Blue, 1.)
Triple Flash Box .......... £16:25
150W Projector plus Wheel £25

Full Range of Eagle
and TTC Products
available at Discount
Prices.

Secondhand Bargain
Basement Now Open
High Quality Hi-Fi
and Audio Equip-
ment.

8in. HI-FI SPEAKER E.M.L 134 x 8in.
Dual cone plasticised roll SPEAKER SALE!
surround. Large ceramic mag-

net. 50-10,000 «cfs. Bass With  twi d
resonance 65 c¢/s. 8 ohm wing Cweeters an
impedance. 8in. 10 wart. crossover, 10 wat.

Each. Post 25p. Post 25p.

£3.75 £4.50

CHASSIS SPEAKERS:
etc.

Goodmans, Fane, Celestion,

ALSO IN STOCK

Reel to Reel Tape by BASF, E.M.I., R.T.C.
Cassettes: Memorex, Phillips, etc.

Generous discounts on bulk purchases. Please send
S.A.E. for price list.

Bib Hi-Fi accessories.

All mail order and enquiries to 270 Acton Lane

Tel: 01-994 6275
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The largest selection

BIB HI-FI ACCESSORIES

EX COMPUTER BOARDS
Packed with
and reslstors— -LOMPONFNT \ ALUE 51 50.
3 for ONLY 55p + p & p 30p

SPECIAL. As above PLUS Power Transistors
ONLY 55p each + p & p 15p

STABILISED POWER MODULES
Complete with circuit diagrams, etc. 99p
each 4+ p & p 16p
PAXOLINE BOARDS 7}
4 for 30p + p & 1 20p.

FIBRE-GLASS PRINTED
CIRCUIT BOARDS
163 x 4" approx. 2 for 55p

DECON-DALO 33pC Marker
Etch resistant printed circuit marker pen
80p each

VEROBOARDS

Packs containing approx., 50s. ins. various
sizes, all 0-1 matric 55p

REPANCO CHOKES & COILS
RF Chokes
CH1.2:5mH 25p CH2.5-0ml 25p
CH:. 7-5mli 25p CH4. 1amH 25p
CH5. 1-5muH 25p

X 97 approx.

CoLLs
DRX1 Crystal set 56p DRR2 Dual range 45p

COIL FORMERS & CORES
NORMAN {” Cores & Formers 7p
4” Cores & Formers 8p

SWITCHES
DP/DT Tougle 25p HP 8T Togele 18p

FUSES
11" and 20mm, 100mA.
500mA. 1A, 1-54, 2A

QUICK-BLOW 4p ea. A

EARPHONES

Crystal 2-5mm plug 33p
Crystal 3-3mm plug 33p
R ohmas 2-3muin plug 22p
8 ohmsg 3:3mm plug 22p

DYNAMIC MICROPHONES
B1223. 200 ohms plus onjoff switch and
2-amm and 3-3mm plugs £1-60

3-WAY STEREO HEAD-
PHONE JUNCTION BOX

200mA. 250mA,

NTI-BURGL 5p ea.

Hl012 £1-87
2-WAY CROSSOVER
NETWORK

K4007. 80 ohms Iinp. Insertion loss 348 £1-21

TRANSISTOR EQUIVALENT
B

De Luxe Groov-Kieen
Model 42 £1-84
Chrome Finish Model 60 £1-50

Ref.
Ref.

36A. Record/Stylus Clesning Kit 28p
43. Record Care Kit £2-35

Ref. 31, Cassetlte Head Cleaner 54p

Ref. 32. Tape editing Kit £1-54

Model 8. Wire Stripper/Cutter 83p

=

Ref.
Ref.
Ret.
Ref.
Rei.

P. Hi-Fi Cleaner 31p

32A. Stylus Balauce £1-36

J. Tape Head Cleaning Kit 51p
384. Cassette Casze £1-27

56. Hi-Fi Btereo Hints & Tips 32p

ANTEX SOLDERING {RONS
X25. 25 watt £1-93

CCN 240. 15 watt £2°15

Model Q. 18 watt £2-15

3K=2. Boldering Kit £2:86

STANDS: 8T1 £1-21. 8T2 77p

SOLDER: IB8WG Multicore 7oz 82p
228W¢: 7oz 82p. 18MWQG 22t 28p

228WG Tube 22p

ANTEX BITS and ELEMENTS
Bits No.

102 Far model 1*N240 33; 48p
104 For model CN240 % 38p
1100 For model t 40 %7 38p
1101 For model CCN24u ¢~ 38p
1102 i‘or mode] CCN210 } 38p
1020 For model :230 &% 38p
1021 For model ;240 £~ 38p
1022 For model G240 %~ 38p
50 For model X25 %~ 38p
51 Por model X25 }* 38p
52 For model X25 % 38p

ELEMENTS
ECN 240 £1°16 ECCN 240 £1-32
EG 240 £1-18 EX 25 £1-18

ANTEX HEAT SINKS 10p

¥ A T included in all prices. Please add
10p P. & P. (U.K. oniy). Overseas orders—
please add extra for postaye.

NEW COMPONENT PAK

BARGAINS

Pack
No. Qty.
C1 250

Description Price

Resistors mixed values approx.
count by weight 0-55

C2 200 Capacitors mixed values approx.
Q0K s ! U
count by weight 0-55
8th EDITION o 50 v esistors mixed o
206 pages of croas references and ejquivaients Vv b “{gsrlfm Gl 3] \"‘;‘.152;
for Luropean. American and Japanese «
transistors. Approvimately 9,000 types with § C4 75 Jth W Resistors mixed prelermd
motre than 56,000 substitutes have been values 05!
included. The tables were compiled with the } N
utmost carc from manufacturers  own | €8 Picces assorted Ferrite Rods 0-55
specificntion. The most comprehensive log 2 Ga MWL f 0
Equivalents Book on the market today! ) Iu""\“g By RPN O3
T ack  Wire 50 metres assorted
ON LY £1 -85 colours 055
INSTRUMENT CASES cE o Reed Bwitches 0-55
Cu Micro switches 0-55
Clu 15 Asgorted Pots & Pre-sets 0-55
Ci1 5 Jack Sockets X 35m 2 x
Standard Switch Type 0-55
C12 40 Paper Condensers preierred types
(Black Vinyl covered) mixed valued 055
NTIRLecatb RN} q HEALIs P;‘ge Ci Electrolytics Trans. tynes  0-55
BV2 11”7 x L x 4" £1-20 JCl4 1 Pack assorted Hardware—
Nuts/Bolts, Grammets ete. 0-55
ALUMINIUM B)?XES by s CI5 4 MaineSlide Switches, 2 Amp 055
5 x g x
v X X 13 41n]C1820  Ascorted TagStrips & Panels 055
BA3Z 47 x 23 x 1 41p 7 e D ol K .
Bal 3t o 7 o i a7p C1710  Ascsorted Control Knobs 0-55
gz\b 47 x 24 X g 41p | C18 4 Rotssy Wave Change Switches0-55
AG 37 X 2°
R &2 N % 4 Brlcis 3 Reiays 624V Operating 055
BAS 8: x 47 X 3" 84p | C20 4 Sheeta Copper Laminate approx.
BAY ¢ X 47 X 27 54p 1 x 7 0-55
PLEASE NOTE: ALL OUR PRICES INCLUDE V.A.T.
MODEL AMTRON KITS
Model No. Price
UKE5 Simple transistor tester £ 1-88
UK145 Amplifier 1-5W £ 437
UK220 Signal Injector £ 313
UEK230 AM/FM Antenna Amplitier £ 388
UK275 Mike Pre-amplifier £83
TUE300 4-channe! Radio Control Transmitter £ 785
UK310 Radio Control Receiver £ 393
UK325 CX2' Channel splitting uwit 1,000 & 2,000 Hz 2944
UE330 ‘GCX2’ Channel splitting unit 1,500 & 2,500 Hz 2944
UK000 Superhetrodyne Radio Cemtrol Receiver £ 7-85
UE528 VHF Tuner 120 to 160 MHz £1493
UKS555  Radio Control Field Strength Meter £12-74
UK705 Windscreen Wiper timer £ 898
UK710 4-Channel AF mixer £14-68
UK780  Electronice Unit for Metal Detector £12-74
VK835 Guitar pre-amplifier £ 5
UK875 Capacitive Discharge Electronic Ignition for Internal Combustion Engines £1741

VISIT OUR COMPONENT SHOP
18 BALDOCK ST, WARE, HERTS. (A10)

Open Mon.-Sat. 9 a.m. to

5.30 p.m. Tel. 61593

PLUGS AND SOCKETS

WORLD SCOOP

JUMBO SEMICONDUCTOR PACH

Transistors-Germ and Silicon

Rectifiers-Diodes-Triacs- Thyristors

1,C’'s and Zenners ALL NEW AND COCLC
APPROX 100 PIECES!

Offering the amateur a fantastic bargain Pak
an enormous saving—identification and data s

£2 p & p 20p

EX-COMPUTOR BOARDS
BY THE BOXFULL!!

Each board approx

FANTASTIC VALUE AT £2.20 per BOX p & ¢

SPECIAL PURCHASE by BI-P

Transistors

Famous manufacturers out-of-spec devices free
open and short defects—every one able ! 115 watt,

Metal Case.

OUR SPECIAL PRICE 8 for £1.

100, 220, 470, 1K, 22K, 4-7K, 10K, 22K
47K, 100K, 220K, 470K, 1M, 2M, £-7M
SELENIUM BRIDGE
RECTIFIERS

I8V. 2A. Ideal for those building battery,
chargers. 15p each. 10 for 55p

REPANCO TRANSFORMERS

240V, Primary. 8econdary voltages availahle

from selected tappings 4V, 7V, 8V, {0V,
14V, 18V, 17V, 19V, 21V, 25V, 31V, 33Ve
40V, 50V, and 25V-0-25V.

Type Amps Price PxP
MT50/4% 4 £1-93 30p
MT50/1t 1 £2 42 35p
MT50/2 2 £330 10p

BI-PAK SUPERIOR QUALITY
LOW-NOISE CASSETTES
©60,32p  C90,41p  Ci20,52p

SEE OUR COMPLETE RANGE
IN

PRACTICAL ELECTRONICS,
PRACTICAL WIRELESS,
RADIO CONSTRUCTOR,

EVERYDAY ELECTRONICS,
ELECTRONICS TODAY

INTERNATIONAL
OR SEND 5p. FOR THE
FULL LIST OF ALL BI-PAK
PRODUCTS

BOOK BARGAI
BUNDLE

R Books comprising:
2 Transistor Equivalent bho
1 Radio & Electronic eolou
data chart

Radio valve guide PLUS

3 Other

constructional

Receivers, EM Tuuers, ete.
ALSO 1 General construet

VALUE £3. OUR F.

SOCEETS in every Pak
P8 36 DIN 2 Pin (Speaker) 0-06
PS 36 DIN 8 Pin 010 ONLY
P8 37 DIN 5 Pin 180° 010
P8 38 DIN 5 Pin 240° 010
I8 34 Jagk 2-5mm Switched 0-09
"8 40 Jack 3-3mm Hwitched 010
PN 41 Jack }* Bwitehed 017
P8 42 Jack Btereo Switched 026
P 43 Phono Single 0064 20 Boards packed with Semiconductors and
P8 34 Phono Double 010 ]
PS 45 Car Aerial 0-09 Electronic Components. .
Ps 16 Co-Axial Suriace 00e| 8”7 x 7”. All known type no. and easily recogr
P3 47 Co-Axial Flush 014
INLINE SOCKETS
PS8 21 D.I.N.2 Pin (Speaker) 013
P8 22 D.LN. 3 Pin 017 Ve
PS23 DN, 5 Pin 180° 017| 2N 3055. Silicon Power
P8 24 DN S Pin 240° 017
P8 25 Jack 2 51 Plastic 010
P8 26 Jack 3-5mm Plastic 012
P8 27 Jack }” Plastic 024
Ps 28 Jaek |” Screened 028
P8 29 Jack Stereo Plastic 0-22
'S 3u lack Nterea Screened 032
PS 31 Phong Screened 014 LOW COST CAPACITORS
PR 32 Car Aerial 0-15{ ‘01 uF 400V 3p each 3p each
P8 113 Co-Axial 0-17 | 500 uF 30V klect. 10p each
PLUGS RECORD STORAGE/CARRY-
PS 1 D.LN. 2 Pin (3eaker) 0-11 CASES
P32 -3 Fin 0120 7 gy 183 x 77 x K. (30 recons) £2-10
L -4 P 015§ 4o L. 1337 x 78" x 12{". (50 records) £2-95
rs 4 AUNL B i iR0°® 014
P85 DLNCS Pin 240° 015 CASSETTE CASES
PS 4§ D.LLN.6 Pin 015 v age e .

= g Holds 12. 107 x #1” x 5". Lock & Handle
ps 7 .7 Pin 015 e,
P8 8 dmm Screened 010
P39 Jaclﬁ J'?mm I,’IMHC 0-09 8-TRACK CARTRIDGE
P8 10 Jack 3-3tnn Screened 012 CASES
PS 11 Jack {* Plastic 013 o S
PS 12 Jack }” Screened 0-18 [ Vulle 14, 137 x 37> 07 Lock & Hawlle.
P8 13 .luck stereo Sereened 0-29 Motds 24. 158" x 8 x 53" Lack & Haudle.
PS 14 Phono 008} gang
P15 Car Aerial 015 | COLOURS: Red, Black and Tan—Please
P3 16 Co-Axial 0-10 | state preierence.
CABLES
CP 1 B8iugle Lapped Screen 008 A LL P R I c E s
CP 2 Twin Common Screen 008
CP 3 stereo Screened 0-08 I N c L U D E VAT
CP 4 Four Core Couurion Sere 023
PC 5 Four Core Individually Bereened 0-30 | CARTRIDGES
CP t Microphune Fully Braided Cable 0-10 | \con P91-18C.200mV at | -2cmsjsec £1-16
CPr 7 Three Core Mains Cable 007 1 Aqim €P93-1. 280mV at lemixes £1°65
CP 8 Twin Oval Mains Cable 0081 4com (1PO5-1. 10mnV at lem sec £2-65
CP 49 Speaker Cable 0-04 1 71 2005, Crystal/ i Dutput 95p
CP 10 Low Loss Co-Axial 010 | pyr 1.20 106 Crestal Hi Output Oompsétlit‘lee
CARBON TTC J-200 €= =tereo; Hi Output £1-60
POTENTIOMETERS TTC J-2105 Ceramic/Med. Output £1-64
Log and Lin
$7K, T0K. 22K. 47K. looK, 220K, 470K, | CARBON FILM RESISTORS
1M, 2M The E12 Range of Carbon Film Resistors.
VC 1 Singie Less Switch 014§ § watt available in PAKS of 30 pieces,
vC2  Single D.P. 8witch 0-26 | assorted itto the lollowing groups:
VC3  Tandem Less 8witch 0-44 | k1 50 Mixed 100 ohms-820 chma 40p
VC4 1K Lin Less Switch 0-14 ] R2 50 Mived 1K ohms-8-2K ohms 40p
VC5 100K i.0g anti-Log 014 { R3 30 Mixed 10K ohms-82K ohms 40p

R4 5V Mixed 100K ohms-1 Meg. ohms 40p

HORIZONTAL CARBON THESE ARE UNBEATABLE PRICES—
PRESETS LESS THAN 1p EACH INCL. V.AT
01 watt 0-06 each

£2p & p10p.

BP1  Handbook  of
Equivatents & §

BP2 llandbook of Radi
Industrial Tube
Equiv

BP3 Handbook of Tes
slator Circuits

BP4 International Har
the World'a 8h
Radio Stations an
Listings

BP5 Handhook of Sim
sistor Circuits

BP7 Radio an!! Electroi
cores and hata C

BP8 Sound amd e
Manual

BP9 8 Pructical Test
Circuita for t
constructor

BP10 Modern Crystal @
gistor  Net Cir
beginners

BP11 Practical Transiste
Circuita

BP13 Electronic Novelti
Motorist

BP14 Hecond hook of
Lyuivalents

BP15 Counstructors Manw
tronie  Circuits
home

129 Universal Grati M
Inticator

138 How to make FM
aerials Bands 1/2,

141 Radio Bervicing for

146 Iligh  Fidelity
enclosures

156 Transistor Circutt
No. |

160 Coil design and C
Manual

161 Radio T.V. and
Data book

174 Transistor sub-
receivers

175 ‘'ransistor Test Eay
Servicing Manua!

178 Manual of Transii
Amplifiers

178 A eomprehensive R:
Guide  Book 5

183 How to receive fc
prograinmes ol ¥
simple modificati

196 AF-RF Reactance-
chart for Constru

200 Handbook of Pract
tronic Musical No

201 Practical Trausists
elties for Hi-Fi E

202 Handbook  of
Circuita Equiva
Substitutes

RCC Resistor Colour (

Calculator
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-the lowest prices!

74 Series T.T.L. 1.C’S DOV " WO oy
. . . .
PEAK (25w R.M.S.) PLUS
BI-PAK STILL LOWEST IN PRICE FULL SPECIFICATION
I GUARANTEED. ALL FAMOUS MANUFACTURERS TH E R MA L P ROTECTI o N !
L 25 100+ 1 2% 1ol The NEW AL60 Hi-Fi Audio
8N7400 018 018 8N7451 018 017 018 SNT4145 1 ¥3 <
SN7401 018 017 018 | SN7453 018 017 016 | SN74150 Ampllfler FOR ONLY £3.95
BN7402 018 017 016 0-18 017 016 U .
BNT403 018 017 018 018 0-17 018 S}gg ﬁl';ﬂ @ Max Heat Sink temp. 90°C. @ Thermal Feeddack
BN7404 0-18 0-17 016 032 029 027 £1 175 Frequency Response 20Hz ;i
8N7405 018 017 018 032 02 27 f1as £1905 ] @ nem, Mo ® Latest Design Improvements
SN7406 030 034 ogi 041 g-gg 0-35 ﬁgg ﬁgg ® 01°, Distortion @ Load—3, 4, 8 or 16 obms
8N7407 0-38 0-34 0 . A 035 . q . : i q -
«N7i08 020 019 018 050 048 046 £2:00 £190 | @ Distortion better than 1%, | @ Signal to noise ratio 5048
8N7409 020 018 018 044 043 042 8N74161  £2-10  £2:00  £1-90 a z @ Overall size 63mm x
SN7410 018 917 016 074 071 0-64 8N74162 £440 £415 £385 @ Supply voltage 10-35 volts 105mm . 13mm
;N;:%}z g?‘g g :2IZ ggg 5333 ségg %gg g&;ﬂgj fg;g ﬁig :ggg lispecially designed to a strict specification. Only the finest compo-
8NT414 032 0-31 0-30 £1:20 £1-15 £1-05 8NTHI65  £2-20 £2:10  £2-00 nents have been used and the latest solid atate circuitry incorporated
Si\'?-ll;i 0-48 0-44 042 $110 £-05 g£1-00 SN7il166 £3-20 £3-10  £3:00 in t‘hm powerful little amplifier which ahould satisfy she most eritical
SN7417 048 044 0-42 £3-50 £3-40  £3:30 | BN74174 £2:50 £240 £§‘32 Salentirebist,
8N7420 018 017 0-16 8N7486 0-35 0-34 0 8N74175 £1-75 2165 £1'5
8NTi22 055 068 050 | SN7i89 2400 £375 350 | svraire e1ss  £195 sies | FULLY BUILT—TESTED and GUARANTEED
BNT{23 0-56 0-53 0-50 SN7490 074 0-71 0 7 . £1-75  £1-65
8X7425 055 053 050 | 8NT4v1 £1-10 €105 £1.00 2140 £1:30
0-50 0-46 0-44 8N7492 0-74 071 0-64 £4-50  £4-00 :
0-50 048 044 | NNi493 074 071 064 ) £190 £175 POWER
0-55 0-53 0-50 H.\';-HN 0-85 0-82 075 7 - £3-10 £3-00 f
018 0-17 0-18 BN7495 0-85 0-82 075 BN74100 £2-15  £2'10 200
0-50 0-46 044 SNTI06 0-96 4:93 088 8N74191 £2-15  £2-10  £2:00 MODULE SPM80 £325
075 073 070 HN74100  £1-50 £1-45 £1-40 SNT4192  £2'15 £2-10 £2-00 . .
070 0-88 0-65 BN74104 £1:07 £1-04 £1-00 HN7T4193  £2-15  £2-10  £2-00 AP80 is cepecially designed to power 2 of the AL50 Amplifiers, up to
0-70 068 085 SN74105 £1-07 £104 £1-00 8NT4194 £2-98 £2:86 £275 15 watt (r.m.a.) per channel simultaneousiv. Thia module emmbodies the
018 017 018 8N74105  £1-07 £1-04 £1-00 8NT4195  £2:00 £1-95 £1:90 latest compojients an}i ¢ircuit techniques incorporating complete short
074 on 064 SNT4107T 044 042 040 8N74196 £1-95 €190 £1-85 circuit protection. With the addition of the Mains Transtormer MTH0,
064 071 064 AN74110  0-80 0-55 0-50 AN74107 £1-95 £1-90 £1:85 the unit will provide outpmts of up to 1'5 amps at 35 volts. Size:
2120 £115 £1-10 SN7T4I11 £138  £1-27  &1-21 NNT4198 £500 £4-75 £4°50 63 mm X 105 mm X 20 mm. These units enable you to build Audio
£1-20 £1-15 £1-10 SNT4118 8110 £1-05 £1-00 SNT4109  £5-00 2475 £4-50 Myatems of the highest qua!lt_\' at a hitherto unobtainable price. Also
21-88 £195 2190 HN74119  £1-50 £1-40 £1-30 Devices may be mixed to qualify ideal for many othvr_nppucations including: Disco Bystems, Public
3 i £1:20 £1'115  £1'10 8N74121 0-50 048 045 for quantity price. (TTL 74 Series Address, Intercom Units, ete. Haniibook available, 10p.
NTH7T £1-10 £1-07 £1-05 ANT4i22  £1-50 £1-45 £1-40 only} data is available for the
SN7448  £1110  £1-07 £1-05 | SN74123 £3-00 £2-90 £2.80 | ahove series of 1.C.'s in huuk forim. TRANSFORMER BMTS80 £2:15 P. & p. 25p
BNT450 018 017 016 | SN74131 085 082 079 | Price 35p
INTEGRATED CIRCUIT PAKS t *
Manufacturers “'Fall Quts’’ which include F 1 and Part-F i 1 Units. These are classed as ‘ont-of - - rj‘:”‘ -
spec’ from the maker'n very rigid specifications. but are idenl for learning atmut 1.C's and experimental work. “ - -
Pak No. Contents Price Pak No. Contents Price Pak No. Contents Price TY PE PA1 00 o
UIC00=1247400 0-55 UICH6 =5 x 7446 055 UIC90 =5 x 7490 055 “
3}882_}3 o ;23; 3122 g}ggﬁ ‘;’;x‘ #ﬁo 3?22 g{gfﬂ i o ;jgé g:gg 13uilt to a specitication and NOT a price. and yet still the greatest value on the market. &
UIC03 — 12 X 7403 055 UIsh1—12 x 7451 0-55 UIC;):S 5x 7493 0-55 ] the PA100 stereo pre-amplifier has been conceived from the latest circuit techniques.
UICO4 =12 X 7404 055 Ulé5:$ 12X 7453 655 U1C94 5x749:1 0-55 | Designed for usc with the AL50 power amplifier system. this quality made unit 7
UICH5 =12 X 7405 055 UICHS— 12 X 7454 055 UICY5 —5 X 7495 0-55 J] 1ucorporates no less than eight silicon planar transistors. twe of these are gpecially ¥
UICH6 =8 X 7406 0-55 UICH0 = 12 X 7460 055 UICY6—5 X 7496 0-55 Jeelected low noise NPN devices for use in the input stages.
) 0 - . = oy ; Three switched stereo inputa, and n le anil scratch filters are features of the
UIC07 =8x 7407 0-55 UICT0=8x 7471 055 UIC100 =5 x 74100 0-55 H ; s o B
UIC10—-12 X 7410 055 UIC72—8xX 7472 3-55 UIC121 =5 x 74121 0-55 PA.I()O, which also has a NTEREQ/MONO switch. volume, balance and continuously A ol M
U120 — 12 X 7420 055 CICT3—8x 7475 055 UI1C: 41 —5 X 74141 0-55 [| variable bass and treble controls. o
UIC30 =12 x 7430 055 UICT4=8x 7474 055 UICI51 =5 X 74151 055 | SPECIFICATION:
UIC40 = 12X 7440 055 UICT6=8X 7476 055 5x 74154 055 | Frequency response 20Hz 20kHz 41dB Bass control 41541 at 20Hz
UIC41 =5x 7441 055 UIC80=5x 7480 055 5X 74193 055 § Harmonic distortion better than 0-1° Treble control £ 15418 at 20kHz
UIC42=5X 7442 055 UICB1 =5 x 7481 055 UIC199 -5 X 74199 0-55 f Inputs: 1. Tape head 1-25mV into 50K Filters: Rumble (high pass) 100 Hz
UlC43=5x7443 0-55 UICHE2 =5 x 7482 055 2. Radio, Tuner 33myV into SUKQ Scratch (low pass)  8kHaz
UIC44 =5 x 7444 055 UIC83 =5 x 7483 055 UICX] =25 Assorted T4's 1-55 3. Magnetle P.U.  1'5mV into 50KQ Bignalinoise ratio better than +65d13
UICH5 =5 X 7445 055 UIC86 =5 x 7486 055 : All input voltages are for an output of 250mV, Input overload 26018
wE . . . - 1Tim Tape and I'.U. inputa equalised to R1AA curve Supply -+ 35 volts at 20mA
Packs cannot be split, but 25 assorted pieces (our mix) is available as PAK UIC X1. within 4 1dB from 20Hz to 20kHz. Dimensions 048 % 82 X 45 mm
SPECIAL COMPLETE KIT COMPRISING 2 ALS50's, .
LINEAR I.C.'s—FULL SPEC. DTL 930 SERIES DUAL-IN-LINE [|SspM80,1 BMT80& | PAI00 ONLY £25.30 FREE p.&p only £1 3 1 5
Type No. Case 125 100 LOGIC I.C's SOCKETS
72702 DIL 14 050 048 0-45 < . r 14 & 16 Lead Sockets for use with
4 038 033 030 pen o 0%2'4 RO {3}{3“1&-]1{“""1 1% TWO " ALl O/A LZO/A L30 AUDI O
; 43 0-40 “ISRIONAL & NEW LOW COST.
14 040 038 035 018 015 014 § pROF. TYPE No, 1-21 25 99 luoup
I, 016 o1 ods LTINS T Py AMPLIFIER MODULES
8 038 036 034 o8 oL M ETou . 38 35p 32p
8 038 036 034 Qe Wl 0 24pintie 75 700 68p )
8 050 045 0-40 0le 015 014 § posgpin type 15p 13 11p The ALI0, AL20 and AL30 units are
8 050 045 0-40 030 028 025 § [ow COBT No. similar in their appearance and in their
8 050 045 040 015 014 013 § jpwgs 16p 14p 12p general  apecification.  However,  careft
4 080 070 0860 30 028 025 f ppy s 170 15p 13p selection of the plastic power device has
10 2100 0:95 0:90 g R BB resulted in & range of output powers from
TAA3ZBOA 10 £1-85 £1-80 . ; : . . 3to [0 watts .MM,
UATO3C G 028 026 25,32 BPo0y3 0-45 043 030 NUMERICAL The versatility of their design juakes them
HATOUC 5 035 033 030 BLooss 045 043 0-40 INDICATOR TUBES \eal for use in record players, tape recoriers.
HATIL TO-53 10 045 043 040 “P,;'".)“ 0-45 0-43 0-40 § Tvpe Description steren ampliners and cassette and cartridge
INLY TO-18 4 £1-20 BPYoys 0-45 043 040 20151 Minitron 7 Segnient tape players in the car and at home,
: indiestor £1-50
3 TERMINAL POSITIVE VAN M LD, 7 Segment
¥ 4.127" High . P
VOLTAGE REGULATORS BI -PAK . ay t(-rsl igh R Parameter i Conditions erformance
g ic B ; D66 Side Viewing *Nixic oo e R S .
To3 Plastic Encapsulation O/P 1.5 Amps. e Viewing "Nixic HARMONIC DISTORTION Po 3 WATTS ! 1KHz 025
MATBO5 6V (Equly. to MVISYV)  £1-76 gA Tlsofgf & LisTS oA A ey el m g e 1187 0AD IMPEDAXC} 168 :
7812 12V (Equiv. to MV R1Y . A .E. b ewing "Nixie LOAD IMP NCE B-146:
= CEIEOUOR MIBUIIGETIE Al and 10p Type’ Tube L mum. €170
TEAK VENEERED Th ST INPUT IMPEDANCE f IRKHz 100 k2
CABINETS for: e E R Eo 20 FREQUENCY BESPONSIE & b Po -2 WATTS [ 50 a2k 1z
STEREO 20 Thie:tereo 20” amplifier is mounted, ready wired and a0 o AR v, BM
tested on a one-piece chassis measuring 20 cm. x SENBITIVITY for RATED O/ Vio2av. BQ 0 tRHz § TomV. RMS
TC 20, £3.95 p&p 30p § 15 0 x 55 e This compact wnie conen!
MK 50 KIT complete with on/oft ewitch velume control, DIMENSIONS WX2ETX 1"
TC 100. £6.50 p&p 30p balance, :m-ss and treble controls, Trans-
ah, s, Coliy il Sy The aluwe table relates to the ALIN. AL20 and ALI0 moduies. The folloving table
E.M.I. LEK 350 Loudspeaker ing control knobx, The *Stereo 20 has been outlines the differences it their working cotulitions.
L N 'P designed to At into most turntable plinths
System Enclosure kitin teak § without interfering with the mechaniam or, K, Parameter AL10 AL20 AL30
veneer, including speakers. Blwmattn'el,\-. into a  separate cablnet. » 3
P t T 20w peiak. er.) 2 : ] iy ; . p
Rec. retail price £45.50 per | Soomy oo 1. Fron s boncoiein, % 5 v, i Masimun Supyly Voltage 25 2 30
pr. OUR SPECIAL PRICE § ivbut 2 (Aux) 4mV into 30K. Harmonic ';i Power outont for 2 T.H.D. i watts 5 watts b watts
£35.50 per pair P. & P. £1 distortion. Bass contral £120B at 60Hz (RI, % 1=1KHz) RMS Min. RMS Min. RMS Min,
iee Lasys I typically 0250t 1 el Trevle con.f | 445
ONLY WHILE STOCKS LAST! § Li4dBat l4kHz PRICE £220 £2-59 £3-3
FRONT PANEL, 4 knobs. Headphone Sacket, =
anjoff switeh and neon for PA100,MK30. FPK 100 PA 12. PRE'A M PLIFIER S PECIF'CATION All prices inclusive of V.A.T. Giro No. 388 - 7006
£2.95. The PA 12 pre-amplifier has been designed to match into § Frequency response— Please Isend oll orders direct to warehouse ond despatch department
T;m"l Innlget stereo systems. It is compatible with the 20Hz-50K Hz (—3dB
Al 100 AL 20 and AL 30 audio power amplifiers and 1t § Bass control
TRANSFORMERS can be wupptied from their associated power supplies. T 2Bt woH
T461 (\'se with AL10) £1-88 P. & P. 15 There are two sterco inputa. ope has been designed for use § Treble contral
TH38 (U'ne with AL20) £1-93 P. & P. 15p. wn'th *Ceramic cartridge while the aux Y iuput will +14dB at 14K Hz
BMTRO (Use with AL30 & ALS0) £2:15 Auit mast tMaunetic cartridees. Full details are given in § *Input 1. Tmpedance F "
.o P, 25p | the mecltication table. The tour PRICE | Mew. ohun i : i’ _ ]
controls are, from left to right: Sensitiviey 300my il = . J
|\'.,)ume and on/ofY switeh, halance. £4.35 thiput 2. Impedance A E
hass and treble. Size 152mm x 30 K ohm
POWER SUPPLIES R s — P.O. BOX 5, WARE - HERTS
PH 12, (Ure with ALTO & AL20) 88p q
SIM 80, (Use with also ALIO & AL30) £3.25 FRONT PANELS FP12 with knobs £1:20 Pastoge and pack.ng add | ip. Overseas-odd extra for airmoil.

Minimum ordﬁr 55p. Cosh with arder please,
Guaranteed Satisfaction or Money Back



a86

Wireless World, June 1974

TART ELECTRONICS

AUDIO KITS
F.M. TUNER

This latest addition to our range will be in production late March '74. it Is deslgned to offer
the best possible performance allied to the ease of operation glven by push button varicap
tuning. We have taken great care to look after the constructors’ point of view and there are
no coils to wind, no RF circults to wire and no alignment is required, In fact the whole unit can
be easily completed and working In an evening as there are only 3 trunslstorn one lc and two
ready built and aligned modules comprising the active We have d the
concept of having a tuner as large as the amplifier and this new unit has a frontal size of only
1 in. X 4 in, It can be mounted on the slde of our Bailey nmpllﬂer metalwork thus turning it
Into a tunerfamplifier whilst only increasing Its width by 1% in

Cost of tuner chassis (no case) is £22 for mono, £25:45 for s(ereo Metal case £2-55. An extended
wooden case to fit tuner and amplifier will be offered shortly.

BAILEYIBURROWSIQUILTER PRE AMP.
The b of the bined best of three pre-amp designs. This Is the
kit wlth no wiring to the controls, switches or inputs. A complete and sophisticated 5 input
signal processing stage for any power amplifier requiring up to 1iv input for only £20-50.

Front end only £10-44, Tone control only £11-41.

BAILEY 30 WATT POWER AMPS,

at only £9-88 per channel, it's amazing value for money.
DIGITAL MULTIMETER

period, time and frequency. Not bad for £65's worth of parts.

STUART TAPE CIRCUITS

new ones.

REPRINTS
Post free. no VAT,
Bailey 30w 18p.

STUART TAPE RECORDER
All 3 articles under one cover 30p.

BAILY/B_URROWS/OUILTER
Preamp circuits. layouts and assembly notes 15p.

Our best selling power ampllﬂsr. you can't better its performance or the quality of the kit and

Our first venture into instruments and by the way It's selling it won't be long before we're
offering others. It is of course unique as it measures DC and AC voits, resistance, capacitance,

Our printed circuits and components offer the easy way to convert any sultable quality deck 8
into a very high quality Stereo Tape unit. Input and output levels suit Bailey pre amp 100.
Total cost varies but around £35 is all you need, We can offer tape heads as well If you want .

All above kits have fibreglass PCB’s. Prices exclude VAT but PAP is_included.
Further Information Is in our IIsts FREE if you send us a 9 in. x 4 In. S.A.E.

p 1188, S *'“: »
- SIS ﬁaz»
et o i S e R
FM Tuner
SPRING BARGAIN SALE Of brand new components at trade prices.
Unit prices are shown, quantity prices by negotiation.
Capacltors
0. CA37ARIA4000. 4000/2-5. Mullard 20p
400. C428AR/F80. 80/25. Mullard ..... 22p
60, 2500uf 70v. CCL . ......vvuerenns sop
25 €431 BR H1600. 1600/64. Mullard . Tp
30. 2500uf 25v. Plessey ............. 35p
40. C432 FR/H2000. 2000/64. Mullard £1-80
Miscellaneous
50DN 0400 A100 Heatsink. Marston $0p
10DN 0400 C1 SX Heatsink. Black anod 48p
CRY DPM9-11. Mullard . £15-00
AZP 31. El-el £15-00
£5-
£5:00
£12-00
£5-00
£1-12
300. 79[&40 3way Phono soc. Carr o5p
350. 79/844. Sway Phono soc. Carl op
100. SW 1587. 3 x 3PCO. Push bunon sw 15p
200. 4P 3W. Rotary switch ......ceeeuvnns 10p
200. 6P 5W. Rotary switch ....... 30p
1. PE Gemini FM Turner. AMC. £12:00
2. FM Turner Front end. Guest ... £4-
1. Deram loudspeaker. Decca £1200

Also others too numerous to mentlion, please send for full iist.

Penylan Mill, Oswestry, Salop

Personal callers are always welcome, but please note we are closed all day Saturday

E.H.T. POWERUNIT. 110/240v. 50Hz giving 5 K.V. at
50 m/a. METERED OUTPUT. £17-50.

COPPER LAMINATE P.C. BOARD

11 x 3} x 75 in. 12p sheet. 5 for 50p.

10 x 4 x 7% in. 12p sheet. 5 for 50p.

104 x 5§ x -,l;- in. 15p sheet. 4 for 50p.

10 x 7 x 7% in. 18p sheet. 3 for 50p.

Offcut pack (smallest 4 x 2 in.) 50p 300 sq. in.
P&P single sheet 4p. Bargain packs 20p

RELAYS (G.P.0. ‘3000°). All types. Brand
new from 373p ea. 10 up quotations only.
EXTENSION TELEPHONES (Type 706)
Various Colours £3-80. P.P. 25p. Excellent
condition.

RATCHET RELAYS. (310 ohm) Various
Types 85p. P.P. 5p.

UNISELECTORS (NEW) 25 way 12
Bank (Non Bridging) 68 ohms. £6.
P.P. 30p.

TELEPHONE DIALS (New) £1 ea,

PRECISION A.C. MILLIVOLTMETER (Solartron) 1:-5m.v.
to 15v: 60db to 20db. 9 ranges. Excellent condition.
£22-50. P.P. £1'50.

HIGH CAPACITY ELECTROLYTICS

2,200pf. 100v. (1} x 4in.) 60p. 3,150pf. 40v, (13 x 4in.)

60p. 10,000uf. 25v. (1} x 44in.) 60p. 10,000pf. 100v.

(24 x 44in.) £1. 12,000uf. 40v. (2 x 4in.) 75p. 16.000uf.

16v. (2 x 4in.) 60p. 21,000uf. 40v. (24 x 4in.) £1. Post and

packing 5p.
2,800pf. 100v.

(43 X 2fin.). £1.

H.D. ALARM BELLS. 6 in. Dome 6/8 volt D.C. £2:25

P.P. 50p.

HIGH VACUUM DIFFUSION PUMPS (Metrovac

093C). New condition. £40. P.P. £2. A.E.l. P10. ION

Pump Control Units. £17-50.

OVERLOAD CUT-OUTS. Panel mounting (13 x 1% X }in.)
800 M/A/1-8 amp/10 amp. 35p ea. P.P. 5p.

BULK COMPONENT OFFER. Resistors/Capacitors. All
types and values, All new modern components, Over 500
pieces £2. (Trial order 100pcs. 50p.) We are confident
you will re-order.

REGULATED POWER SUPPLY. Input 110/240v

Output 9v. DC. 14 amp. 12v. D.C. 500 m/a. £4. P.P. 30p,

U.K. ORDERS 10% V.A.T. SURCHARGE

(43 x 2 in.). 80p. 15,000uf. 63v.

———e
TRANSFORMERS

ADVANCE “VOLSTAT’ TRANSFORMERS. Input 1
242v. A.C.

CVS0. 38v. at 1 amp: 25v. at 100 m/a. 75v. at 200 m/a.
£2 ea. P.P. 40p.

CV75. 25v. at 21 amp. £2-50. P.P. 50p.
C€V100. 50v. at 2 amp: 50v. at 100 m/a. £3. P.P. 50p.
CV280. 25v. at 8 amp: 75v. at § amp. £5. P.P. f1,

CV500. 45v. at 3 amp: 35v. at 2 amp: 25v. at 3 amp.
£7. P.P. £1,

L.T. TRANSFORMER. Prim. 240v. Sec. 13v. at
1:5 amp. 75p. P.P. 15p.

L.T. TRANSFORMER. Prim. 240v. Sec. 24v. st
1% amp. £1-20. P.P. 20p.

L.T. TRANSFORMER. Prim. 110/240v. Sec. 0/24/40v.
1% amp. (Shiouded). £1.50. P.P. 30p.

L.T. TRANSFORMER. Piim. 110/240v. Sec. 28/0/28v.
at 2 amp: 10-5v. at 1 amp. (Shrouded). £2-25. P.P. 40p.

L.T. TRANSORMER. Prim. 200/250v. Sec. 20/40/60v.
at 2 amp. (Shrouded). £2-25. P.P. 40p.

L.T. TRANSFORMER (H.D.) Prim. 200/250v.
Sec. 18v. at 27 amp: 40v. at 9-8 amp : 40v. at 3-6 amp
52v.at 1 amp: 25v, at 3-7 amp. £15. P.P. £2.

H.T./L.T. TRANSFORMER. Prim. 200/250v. Sec.
1-500/0/500v. 160 m/a. Sec. 2 31v. at 5 amp. £3.
P.P. 75p.

H.T. TRANSFORMER. Prim 110/240v. Sec. 400v.
100 m/a. £2. P.P. 50p.

E.H.T. TRANSFORMER. 240v. Sec. 1800v. 50 mA.
£2:50. P.P. 50p.

250W. ISOLATION TRANSFORMER. 240v. £3-25.
P.P. 50p.

1000W. ISOLATION TRANSFORMER. 220/240v.
242v. (¢’ core type). £12. P.P. £1-50.

2500W.ISOLATION TRANSFORMER (CONSTANT
VOLTAGE). Pnim. 190-260v. 50 HZ. Sec. 230v. at
10-9 amp. £30. Camn. £2

1000W. STEP-DOWN TRANSFORMER.
wound) 240/110v. 50 HZ. £12. P.P. £2

2300W. STEP-DOWN TRANSFORMER.
wound.) 240v.-117v. 50 HZ. £22-50. P.P. £2,

(Double

(Double

=

HIGH-SPEED MAGNETIC
COUNTERS. 4 digit (non reset) 24v,
or 48v. (state which) 4 x 1 x 1 in.
40p. P.P. 5p.

S digit (non-reset) 6-12-24-48v.
(state which) 75p. P.P. 5p.

3 digit 12v, (Rotary Reset) 23 x 1% X 13 in. £1 each
3 digit 12v. (Reset) 3§ x 1 x 1 in. £2:25. P.P. 5p.
5 digit (Reset) 12v. £3. P.P. 5p.

MULTICORE CABLE (P.V.C.).

6 core (6 colours) 3 screened, 14/0048. 18p. yd. 100 yds.

£12'50.

20 core (2 screened) 17 ip yd. 100 yds. £15.

24 core (24 colours) 20p. yd. 100 yds. £17-50.

30 core (15 colours) 22 {p. yd. 100 yds. £18-50.

Minimum order 10 yds

RIBBON CABLE (8 colours)

£1-25 £10

10m. 100m.

8 cores. 7/-mm. bonded side by side in ribbon form.

SMALL MOTOR (1/50 H.P.) 900 R.P.M. 230/250v. A.C.

£1-50. P.P.30p.

RELAYS

SIEMENS/VARLEY PLUG-IN. Complete with transparent
dust covers and bases. 2 pole c/o contacts 35p ea ; 6 make
contacts 40p ea.; 4 pole c/o contacts 50p ea. 6-12-24-48v
types in stock.

12 VOLT H.D. RELAYS (3x2x1 in.) with 10 amp. silver
contacts 2 pole c/o 40p ea.: 2 pole 3 way 40p. P.P. 5p.

24 VOLT H.D. RELAYS (2x2x3% in.) 10 amp. contacts.
4 pole c/o. 40p ea. P.P. 5p.

240v. A.C. RELAYS. (Plug-in type). 3 change-over 10 amp.

contacts. 75p (with base). P.P. 5p.

P.A.R. BISTABLE RELAY (Latching) 24v. D.C. 4 c/o

contacts 65p. P.P. 5p.

SILICON BRID GES. 100 P.L.V. 1 amp. (ix §x § in.) 30p

200 P.LV. 2 amp. 60p.

24 VOLT A.C. RELAYS (Plug-in).
3 Pole Change-over 60p.
2 Pole Change-over 45p.

PATTRICK & KINNIE

191 LONDON ROAD - ROMFORD - ESSEX
ROMFORD 44473 RM79DD
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T MARCONI TEKTRONIX 5458 OSCILLOSCOPE. TRANS'STORS & DIODES
WL Accepts  muki-trace  differential. sampling Pc VCBO FTM Price
ﬁ i TF 867 spectrum analyser and special-purpose plug-in BgYZS (SNPN) 300 1 Hz nic
=i G SIGNALO units. Bandwidth: DC to 33MHz at 3d8 down. 80107 (SNPN) e i Y00 [T 16p
‘6 EN_ERAT R depending on plug-in unit._Rise time: 11ns, IN711B/2G106 5w 6 0 - 63p
| Range: 15KHzto depending on plug-in unit. Delay line: permits {SPNP) 150 18 120/150 Tot. Sw. Time 275 NS
I' * [l 3=, Gaput viewing Jeading edge of displayed waveform. 2N985 (GPNP) 300mw 15 Tot. Sw. Time 115 NE 210
g A 4 ﬂm ;% uer:t Price and full specification on request. 2N1304 (GPNP) 150?3 30 OLISW RIS
s s
{‘*‘" 4 | Impedance with TF.937 F.M/A.M. SIGNAL GENERATOR. 2N1309 (GPNP) 150mw 30
termination Frea. range 85 KHz to 30 MHz. The carrier 2N 1046 (GPNP) 50w 100
m ,*_.,‘— '\ {supplied). Built freq. can be standardized against a built-in 2N1146A (GPNP) 90w 70
+ 1in crystal check dqal freg._ crystal calibrator, which is complete 2N1542 (G} 106w 100
;_‘:m.__ facility with  with miniature loudspeaker as an aural beat 2N1547 (G) 106w 100
S i 2N1308 (@Ne 150w 130
- w
T.E.8010/1/3 AM. SIGNAL GENERATOR. é:e:.""r/asng:'ﬁ%AtHffzuen:rﬂosﬁébim: 2n2080 () 170w 70
req. range: 10 MHz to 485 MHz. Built-in High discrimination, plus ' crystal 2N2082 (G) 70w 40
crystal _calibrator. Internal and external sine calibrator. Gaod rf. waveform at all fre- 2N2405 (SNPN) 1w 120
:m External pulse modulatllon Calibration Protacted ther ple level moni- 2N3054 =SNPz) 29w 20
ccuracy: Using crystal calibrator. within (" Fuy spec. on request. £220, 2N3055 (SNPN) 115w 100
+0-2% over entire frequency range. R.F. 2N3375 {SNPN}) 11-6w 65
output level O-1pV to IV source e.m.f. TEST SET DEVIATION FM No 2, The 2N4427 {SNPN) 3.5w 40
carner frequency range extends from 2. 5Mc/s 2N5322 {SNPN} 10w 65 e
OA.1094A/3 H.F. SPECTRUM ANALYSER (0 10Mc/s and from 20Mc/s to 100Mc/s in a b g Price T Type -Pri
with LF. extension unit type TM6448. t(otal of eight bands: the deviation ranges are 2A8d1a0c22 .| 50p E%% Sp RAS310AF ...... 25p
Freq. range: 100 Hz to 30 MHz, Measurasrela- g 15 5ke/s. O to 25kc/s and O to 75ko/s £48. ASZ16/0C26 ....25p  GET110/NKT303 . src Wire End
t:veoam nuges up éu 60 dBOSIpecgu;n :\;n?éh 0C35 a0p OOPIV1A 4 for 50p
KHz. Sweep duration: 0-1.0.3.¢v.3.10. | ., ——————— _—————— 1| | & @&& .
30 sec. and manual. Full spec. on request. RAC#L Uﬂnl‘éi"ssss%c‘?r%'riﬂ/ gg‘ﬁ """ ‘12 ::g}gi : :i:
eLilh 8 digit in CV7006/0C72 ... IN3255 .. . 20p
OA.1094A/S H.F. SPECTRUMANALYSER. | line read-out _ . . oczs ... .2
Freq. range: d3hl\6Hz é% ?(% Méiz in v:jme steps. F al Cdl Iltlde.. | - i
SD&C(N"“ widt| to Z. Sweep istortion: include: r-
T i it . | e | . oA poTowuTPLES Chamg wpce meonens

on reauest. £448.

T111 ROBAND TRANSISTORIZED
SUPPLY. Mams input 110V or 230V. output
0-50V at b Amperes cont. variable. overioad
cut-out. £49.

REMSCOPE S01/740 STORAGE
OSCILLOSCOP

ce: Yellow. r ion: 40 lines/cm
E H.T.: 8kV. display time: 10 mins—1 hrapprox.,
storage time: 1 week approx. £128.

CD 1212 WIDE-BAND GENERAL-

PURPOSE OSCILLOSCOPE

Employing plug-in pre- ampluﬁers for single or

dual trace displays.

Wide-band pre- ampllfer CX 1251. Bandwidth:
DC —40Mc/s {—3dB + 1dB}; 2.5¢/s—40Mc/s

AC coupled {~3dB + 1dB).Risetime 8nanosec

approx. Sensitivity: 50mV/cm—50V/cm in nine

calibrated ranges with fine gain control.

Dual trace pre-amplifier CX 1252. Bandwidth:
C Mc/s (—3dB + 1dB) AC coupled. Rise

14 nanosec approx. Sensitivity:

SOmV/cm—SOV/cm in nine calibrated ranges

with fine gain control. Full specification on

request. £1g

T.F.801B/3/S A.M. SIGNAL GENERATOR.
Freq. range: 12 MHz to 485 MHz in five bands.
Built-in  crystat calibrator. Full spec. on
request. £2.

JOHN CRICHTON
Electronic Equipment
558 Kingston Road. London. S.W.20

up to

MH;:d pulse.

perl , ratia. §j|

time interval ﬁh-__ R
and totalising B
'measure-

ments. Input sensitivit ty variable from 300MV
to 9V, three independent inputs, self-check

g
measurement e
100 ll;h!. Wi

etc. Full spec. on request. £145.

AVO MULTIMETER Model 7X (Panclimatic).
£19-8

AVO MULTIMETER Modsl 8X (Panclimatic).
£32. Cases. prods and leads extra.

CT. 373 TEST SET. Oscillator: 17c¢/s-
170ke/s  +1%. +9c/s at ambient temp.
0°C—45°C. Distortion Meter: Freq. range:
20¢/s to 20ke/s. distortion range: 1 %. 30%.
100% f.s.d. 0.5% readable. Signal input:
approx. 500m¥ to 130V basic range. 260mV
t0 1300V _ extreme limits. Fult spec. on
request.

AVO MODE!L 3 VALVE TESTER. Enables
comprehensive characteristics to be plotted
or measures valves on a simple good/bad
basis. £58.

AVO CT 160 VALVE TESTER. As above
but in portable valise form. £66.

Viewing by appointment only.

tnland V.AT. add 10%. Prices inciude

P. & P.C axtra for
leophonooi 540 9534

|EEDS

HEGTRONIGS
EXHIBITION

Admission Ticket

UI\IWEHSIT\' DF LEEDS

SWITCHES

RECTIFIER STACKS

GEX541B1P2 .....£6'88 Edwards High Vacuum “"Speedivac” model
GExX541B1P1 .....£3-50 VSK1B range 25-760 torr contact ratings
GEX541D2P1 .....£3-50 250v. 5a. volume 4:2 cu. cm. max. working
GEX541NB1P1F... £6-00 pressure 15lb/s@. in. gauge net weight
GEX541HP3F .....£6-00 17 0zs. . R ...£6-20

SX751N1B1P1F ...£6-00 Belling Delay hand reset L415. ... . ... £110
INTEGRATED CIRCUITS Stackpole min. rocker 125v. 10a. 250v.
MC3544 ...... ...£140 = _Da. ...l .. .209
MC353G Tippalne Rocker 12v o
MC358AG Securex 5000 press button 250v. ac. £1 20
MC365G DIGITAL COUNTERS
CA3020 Veeder Root Mech. Reset 4 dig. ...... 50p
g‘ggg; STABILIZED POWER SUPPLIES
oA Advance PM47 0-15v.................. £18.50
CA3055 RELAYS
CA3085 .. Varley Min. 700 Q2 12v................. 80p
CD4035AE . Siemens Min. 12/15v. .. ...50p
CD4017AE Magnetic Dev. Type 596E .£2-00
CD4047AD BR Type M51 240v................... 65p
THYRISTORS KEYBOARDS
GE2N1774 200v. 5a.£1-20 ICT Numerical...................... £3-50
CR1-021C 20v.1a. ..25p carr. 35p
CR10-101B 100v. ICL Alpha Verifier (PN7035130)....£27-50
10a......... 5000 carr. £1-00

CR10-021 10a. ELECTROACOUSTIC UNIT
CR10-408B 10a.
CR10-05110a. ....
CR10-01710a. ....
BTX 92 1200R 16a

6 watt (peak) Amplifier 240v. AC, with
inputs for Radio, Tape Recorder. freq.
response 80-12,500Hz, bass and treble
controls, 2 speakers. Dimensions 265 x
235 x 580 mm. Net weight 10Kg. Ideal for
education seminars etc. £12-00 incl. carr.

2222
28888

)
L
[
o

1200v.
STC 3/40400v.3a.. ..
CONNECTORS

McMurdo Red Range. Plug RP24
McMurdo Red Range. SKT R§32. ..
Eng. Elect. Edge. 36 way 0-2 inch .
Sylvania Edge. 48 way O-2inch ................c.ccoviiuinnn.s
Ultra Gold-plated Contacts. 0-1 inch Type 10M 54631263C 38 way

CAPACITORS 0 way....pair £1-60
Daly Electrolytic 9000 uf 40v. 80p: Wego paper 4uf 400v 60p; Dubilier
Metallised Paper Type 426 100uf 150v. DC S§0p; R.I.C. type 1297 1.8uf 440v.
AC 35p. TCC Visconol 0:1uf 1500v. DC 50p.

MOTORS
GEC fractional 1/12 hp 230/250v 1ph 50¢c 2850pm............ £3-50 carr. 67p
E.E.{hp 230v.50c 1ph 50c.1440rpm complate with cap 80/100uf 275v....£13-00

carr. £1-00

3 phase 2HP motor 60/50c.. 1800/1500 RPM, 208/220/440v........... £21.50
incl. Carriage

Cat. 2026391 Potter Instruments flange mounting capstan motor. 2HP cont. 110V
DC 4 amp . £25-00 inc. carr.

FANS, CENTRIFUGAL BLOWERS i
Airmax Type M1/Y3954 (3 blades) Cast
Aluminium alloy impeller & casing (corres-
ponds to current type 3965 747) 230v.
1ph 50c¢ 2800rpm Class "A” insulation
425cim free air weight 9%lbs. incl. p.p.

21

Woods Aerofoil short casing type S’
2700rpm 220/250v 1ph 50c¢ 6°° plastic
impellerincl. p.p. £11-50.
Woods Aerofoil Code 7.5 280K 200/250v.
1-0a 1ph 50c 2700rpm 7% impeller 14
blades incl p.p.£13-50. i
sgrvlce Electrlc Hi-Velocity Fans sunable for Gas § e
\ Steam exh
conveying, Coollng Electromc equlpmem Air blast
for Qil burners. Secomak Model 365 (cortesponds
to 575) Airblast Fan. 440v 3ph 50¢ 0-75hp 2850rpm.
continuous 160cfm 12 in w.g. nett weight 44lb,
price incl. carr. £41.00. Secomak model 350 250v
1ph 50¢ 0-166hp, 2B00 rpm continuous 50cfm 2 in.
w.g. net weight 34lbs, price incl. carr. £26-00.
Air Controls type VBL4 200/250v 1ph 50c. 110¢fm
free air weight 74Ibs price incl. p.p. £14-50,
Type VBLS 200/250v 1ph 50c. 172 cfm free air.
Waeight 104Ibs, price inch. p.p. £18-50.
William Allday Aicosa Single Stage Vacuum Pump
Model HSPOB 8 HG. Rpm 1420. E.E. 3 phase
induction motor 1/3 hp cont 220/250v, 380/440v.
Class E ins. £21-00 incl. carriage.
Gast MFG. Vacuum pump 0522-P702-R26X.
Motor 110/120v. A.C. 1 ph. 60c 1725 rpm. Class E.
10cuft to 10in Mercury in 2 mins maintains vacuum.
635mm Mercury. Q1 as compressor 10psi int. or
15 psi cont. £25:00 incl. carr.

Where p.p. not advised add 10p per £ handling and post (in UK). Cash
with order. Personal callers welcome.Open Mon.-Wed. 9.30-5.00 Fri.-Sat.
9.30-5.00. Free Car Park adj. PRICES SHOWN ARE EXCLUSIVE OF V.A.T.

W. & B. MACFARLANE

126 UXBRIDGE ROAD, HANWELL, LONDON W7 3SL

WW—110 FOR FURTHER DETAILS
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PLAY‘TELEVISION
GAMES'ON YOUR
OWN TV SET!

Play the new exciting P.W. Tele-Tennis, or
Television Games on your own 625-line TV set.

Inthis month’s PRACTICAL WIRELESS a new series
gives you explicitinstructions for building the
equipment to play Tele-Tennis. .. all you need is a basic
knowledge of electronics and practical skills. Then just
plug the equipment into your aerial socket.

If you have more advanced television knowledge,
‘Television” magazine will show you how to build a more
intricate device for playing either ‘tennis’, ‘football’ or
‘golf' I And, if you have a colour set, you will be able to
play the ‘Television’ games in spectacular colour !

PRACTICAL WIRELESS AND TELEVISION MAGAZINES ARE
THE VERY FIRST MAGAZINES TO BRING YOU THESE
UNIQUE D-1-Y PROJECTS. START BUILDING THEM TODAY

*subject to the current situation at the time of going to press.

ULTRA PRECISION
» CENTRIFUGAL BLOWER

by Air Control Ltd.

30 segments individually balanced in
heavy cast alloy case. 2,300 r.p.m.
240v A.C. Very powerful and silent

“SLO-SYN" 3-LEAD | . -~
SYNCHRONOUS )
STEPPING MOTOR | —>_| I}

running. 55" dia. 37 inlet dia. Outiet flange 3" X 2%

Limited number only £8.9

SILVANIA
MAGNETIC SWITCH

Now complete with reference magnet!
A magnetically activated switch, vacuum sealed in a glass
envelope. Silver contacts, normally closed. Rated 3amp
at 120v. 1famp at 240v. Size: (approx.) 1%” longx 3" dia.
Ideal for burgiar alarms, security systems etc., and where-
ever non-mechanical switching is required. 10 for £2; P
&P 15p. 50 for £8.80; 100 for £16.50. FREE P.&P. over 10.

NORPLEX

The famous American fibre-glass copper-clad laminate. Finest quality
with woven glass base of Epoxy-resin. Excellent Mech. and Elec.
conductive properties. Heat resistant, ideal for P.C.'s etc. THIS IS A
SPECIAL PURCHASE AND ONLY AVAILABLE WHILE STOCKS
LAST! Sizes: 127 x 127; 24" X 127; 24" X 24”; FULL SHEET 43" X 37
(11 sa. ft.). Single-sided Copper with thickness of 1/327, 3/64", 3/32 .
Also double-sided 1/327, 1/16”7, 3/32". £1 per sq. ft. Cut sizes (1-10 sq. ft.)
25p. P. & P. Full Sheet £8 each. Carr. £1 for 1st sheet plus 25p each

additional sheet.

Type SS15. These fine motors are easily reversed, starting and_stopping in less than 5° without electrical or
mechanical braking. Simple relay circuit ¢an be appiied to give DC., to.winding for a maximum holding torque of
30002} in with 35v at 0.35amps through winding. For AC. (synchronous) operation at 120v., 50Hz. Speed 60 rpm at
60Hz., 72 rpm. STEPPING. Holding torque at 60 steps per second—100 oz/in. Can be wired to give 100 or 200 steps
per revolution with accuracy of 0-1° per step non-cumulative. Torque characteristics can be
modified by simple R.C. circuits. Dimensions: dia. 4", body iength 43", spindle length 2¢'x £ B
&" dia. Weight 64 Ibs. BRAND NEW in maker's packing. Offered at less than § maker's price.
OPEN FRAME - SHADED POLE MAINS MOTOR
_%P A quality shaded pole motor, Open frame. 3" high X
= —— ‘4? 21" x 2", Spindle 1” X <%". 1,4 20r.p.m, £1.85 P & P 20p.
0 ¥
=
HIGH TORQUE, approx. &
overall size: 31" X 3" X A

shaded pole
i
22"+4spindle " dia. as illustrated. £3. P. & P. 30p.
op.

P&P
40p.

MOTORS
(Dural  gear case)
240 AC., 28rpm. NEW

SOLENOIDS

by WESTOOL

240AC type MMS.

3lb. puli, 23"Xx1"x

13", Travel 1”. 80p

each. P.&4P. 10p.

240AC type MM4, 2Ib. pull,
11" %13"x1". Travel £” 70p
each. P. & P. 10p. Quantity
discounts; 10-50 10%. 50 up-

wards 25%

MAINS

SOLENOID \

mately 17 through /

hinged ~ ‘“‘elbow’. "
Bracket incorporates 2 fixing screws. Length of arm,

%/

GEARED

Similar to above, 19rpm. £3. P. & P. 30p

110rpm with pressed steel gear case (similar to above
p.

This little unit gives
vertical lift of approxi-

but slightly smaller). £3. P. & P. 30
CARTER ELECTRIC
Similar to above with alloy gear case. 60 r.p.m. This
item is ex-equipment but perfect. £1.95. P & P 30p.
SMITHS RINGER-TIMER
% Reliable 15 minute times, spring wound
{concurrent with time setting} 15X 1min
divisions, approximately 3" between
: divisions. Panel mounting with chrome
bezel 31" dia. £140, 15p. P. & P
FEW ONLY
Fully stabilised *‘Labgear" Power Supply Unit. Input
90-240v. 50Hz. Outputs 6v, 6a D.C., and 6v+2v, 100MA.
Hum and ripple at full load—less than 3MV peak to
peak. Stabllity improvement ratio for 15% mains
change—1/000 : 1. Output Impedance 0-005 ohms.
3 x 93" x 12}". Weight 201lb. £26.00. Carr. & Pkg
£1.50. In manufacturer’s carton.
“LABGEAR ELIMINAC"
P.S.U. 200-250v. 40/60Hz. Alternative outputs fully
variable (variac incorporated). Output 1. 12v at Sa
D.C. fully smoothed. Outpul 2. 12v at 8a D.C., with
ripple content. Output 3. 20v at 10a A.C. 21" x 23" flush
0-20v D.C. mjc meter. In attractive grey hammer finish
case. In maker’s carton. £27.50. Carr. & Pkg. £1.50.

21". 240V AC. Pull at coil is approximately 1lb. £1.
FREE P. & P. Special quotes for quantities.

AMPEX 7.5v. DC
MOTOR

An ultra precision tape motor
designed for use in the AG20
portable recorder. Torque
450GM/{CM. Stall foad at 500ma.
Draws 60ma on run. 600rpm X
speed adjustment. Internal
AF[RF suppression. 1" dia.x1"
spindle, motor 37 dia.x13".
Original cost £16.50. OUR
PRICE £3.30.P. & f 25p. Large

M tal

P. &

plled). Well under maker's price at £3. P. &
Similar unl* to above but 7§" dia. x 3" deep. £450.

BLOWER

Precision-bullt In Germany.
Dynamically balanced mains
unit  (200/240) continuous
rated, reversible 60MA on
run. Size: 5}" dia. X 2}"
deep. Back plate is tapped
for 4 fixing screws (sup-
P. 20p.

P. 25p.

ALL PRICES INCLUDE V.A.T.

Whilst we
Educati

welcome official orders from established companies and
| Departments, itis no longer practical to invoice goods under

quantities avallable (special g ti

__enclosure available. 75p each. FREE P. & p.

ELECTRO-TEC

£5, Therefore. nlease remit cash with orders below this amount.

COMPONENTS LTD.

315/317, EDGWARE ROAD,
LONDON, W2.
Tel: 01-723 5667 01-402 5580
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Z & | AERO SERVICES LTD.

THE MANAGEMENT ANNOUNCES WITH REGRET THAT DUE TO RISING COSTS AND STAFF SHORTAGES
OUR MAIL ORDER SERVICE WILL HAVE TO BE CURTAILED. NO MAIL ORDERS WILL BE ACCEPTED
BELOW £5.00 PLUS VAT, |.LE. £6.50 VAT PAID. OUR EQUIPMENT WILL STILL BE AVAILABLE TO
PERSONAL CALLERS ONLY AT OUR RETAIL BRANCH, 85 TOTTENHAM COURT ROAD AND TRADE
COUNTER, 44A WESTBOURNE GROVE, W2, WHERE THE ABOVE LIMIT WILL NOT APPLY, MINIMUM
ORDER CHARGE FOR ACCOUNT CUSTOMERS IS £10.00.

U4341; 27-range

v multimeter.  with

—— U435; 30-ranges. AC/DC voltage

3 AC/DC Volts  and and current cov-

g Amps. Sensitivity erage plus transis-
U4312; 39-ranges AC/DC Volts 20.000 / 2.000 tor tester giving
and Amps Sensitivity 667 0.p.v. 0.p.v. Accuracy current gain
Accuracy 1/1.5% £9.75 2.5/4% £8.75 measurements
U4313; 31-ranges AC/DC Volts from 10 to 350.
and Amps. Sensitivity 20.000 Sensitivity 16.700/
0.p.v./2.000 o.p.v. Accuracy 3.300 o.p.v. Accur-
1.5/2.5% £10.50

acv 2.5/4% £10.50

U4317. 42-ranges AC/ U4a323; 22 ranges AC/DC
DC Voits and Amps. Voits. DC Amps only. Sensitivity
Sensitivity 20.000/ 20.000 o.p.v. Built-in AF/IF
4.000 o.p.v.  Mirror osciliator. giving signal at 1KHz
scale. Transistorized and 465KHz. Accuracy 5%

high-speed trigger pro- £7.00

U4324; 32 ranges. tection.  Mirror  scale.
A(‘Z/aDC Volts gand Accuracy 1.5/2.5%.
Amps, Sensitivity £15.00.
20.000/4.000 o.p.v.
Accuracy 2.5/4%

£8.00

OUR NEW 1973/1974 CATALOGUE OF VALVES, SEMICONDUCTORS, PASSIVE COMPONENTS AND TEST EQUIPMENT IS NOW READY. PLEASE SEND
15p FOR YOUR COPY. EXPORT PRICE LIST AVAILABLE TO BONA FIDE FOREIGN CUSTOMERS.

Head Office: .

44a WESTBOURNE GROVE, LONDON, W.2

Tel: 727 5641/2/3

Cables: ZAERO LONDON

Retail branch (personal callers only}
85 TOTTENHAM COURT RD.,
LONDON W.2. Tel: 580 8403

klystrons, etc.

C.A.A. Approved for inspection and
release of electronic valves. tubes.

WE WANT TO BUY:

SPECIAL PURPOSE VALVES. PLEASE OFFER US
YOUR SURPLUS STOCK. MUST BE UNUSED.

TELEX 261306

MARCONI SIGNAL GENERATOR TYPE TF-144G: Freq. 85 Kc/s-25 Mc/s
in 8 ranges. Incremental: +19%, at 1 Mc/s. Output: continuously variable 1 micro-
volt to 1 volt. Qutput Impedance: 1 microvolt to 100 millivolts, 10 ohms 100mV - 1
volt - 52-5 ohms. Internal Modulation: 400 ¢/s sinewave 75% depth. External
Modulation: Direct or via internal amplifier. A.C. mains 200/250V, 40-100 c/s.
Consumption a&;)rox. 40 watts. Measurements 29 X 12} x 10 in. Secondhand
condition. £27-50 each, Carr. £2-00.
POWER SUPPLY UNIT PN-12A: 230V a.c. input 50-60c/s, 513V and 1025V at
420m/A o/put. With 2 smoothing chokes 9H, 2 Capacitors, I0Mfd 1500V and
10Mfd 600V. Filament transformer 230V a.c. input. 4 Rectifying valves type 5Z3.
2 X 5V windings at 3Amps each and 5V at 6Amp and 4V at 0-25Amps. Mounted
on steel base 19in. W x 1lin. H X 14in. D. (All connections at the rear.) Excellent
cond. £8-50 each, Carr. (2.
MODULATOR UNIT: 50 watt, part of BC-640, complete with 2 x 811 valves,
microphone and modulator transformers etc. £7-50 each, Carr. £2-00.
CATHODE RAY TUBE UNIT: With 3in. tube, Type 3EG1 (CV1526) colour
green, medium persistence complete with nu-meta} screen, £3-50 each, post 50p.
APN-1 INDICATOR METER, 270° Movement. Ideal for making rev. counter.
£1-25, post 30p.
AIRCRAFT SOLENOID UNIT S.P.S.T.: 24V, 200 Amps, £2 each, 30p post.
;ISARIAC TRANSFORMERS: Input 115V, output 0-135V at 2 Amps. £3 each.
p post.
RACK CABINETS: (totally enclosed) for Std. 19 in. Panels. Size 6 ft. high x 21
in. wide X 16 in. deep, with rear door. £12 each, Carr. £2-50.
INSTRUMENT CABINETS: 19°W. x 16°H. x 16"D. £500 + £1-25 carr.
CLASS “D” WAVEMETER NO. 1 MK. II: Crystal controlled heterodyne
frequency meter covering 2-8MHz. Power supply 6V d.c. Good secondhand cond.
£7-50 each. Post 60p.
ROTARY INVERTERS: TYPE PE.218E—input 24-28V d.c., 80 Amps.
4,800 rpm. Output 115V a.c. 13 Amp 400 c/s. 1 Ph. P.F.9. £17-50 each. Carr. £2-00.
REDIFON TELEPRINTER RELAY UNIT NO. 12: ZA-41196 and power
supply 200-250V a,c. Polarised relay type 3SEITR. 80-0-80V 25mA. Two stabi-
lised valves CV 286. Centre Zero Meter 10-0-10. Size 8in. X 8in. x 8in. New
condition £7-50, Carr. 75p.
WESTON INDUSTRIAL THERMOMETER MODEL 221: 0-100°C. 3in.
dia. scale. Accuracy 1%. Precision made coil within-coil structure. Changes in
temperature cause a rotary action of the Helix turning the shaft to which the pointer
is mounted. £2-80 each 30p post. Unused condition.
TS 15C/AP FLUXMETER: Used to provide gualitative measurements of flux
densities between pole faces of magnets. Range 1200-9600 gausses. +2%. S/hand
good cond. £25 + 60p post.
AUTO TRANSFORMER: 230V 50c/s, 1000 watts. Mounted in strong steel case
5in. X 64in. x 7in. Bitumen impregnated. £10 each, Carr. £1.
UHF ASSEMBLY: (suitable for 1000MHz conversion) incl. UHF valves; 2C42,
2C46, 1B40. Complete with associated capacitors and screening; 3 manual counters
0-999. Valves 6AL5 and 8 x 6AKS5. £10 each, 60p post.
TELEPRINTER TYPE 7B; Pageprinter 24V d.c. power supply, speed 50 bauds
per min. ‘as new’ cond. in original packing case, £25 each; or second hand cond.
(excellent order) no parts broken, £15 each. Carriage either type £300.
INSULATION TEST SET: 0-10 kV negative, earth with amplifier provision
for checking ionisation. 110/230V a.c. input. S/hand good cond. £30 + £1 carr.

APN-1 ALTIMETER TX/RX: Freq. approx. 410MHz. Complete with 28V
dynamotor, 3 relays, precision resistors, 11 valves. Useful breakdown for parts.
£4 each + 75p carr.

AUTOMATIC VIBRATION EXCITER CONTROL UNIT TYPE 1016:
ganufl:a;tured by Bruel & Kjoer. 5-5000c/s per sec. S/hand V. good cond. £90,

arr. £2.

TF-1041B VALVE VOLTMETER: Measure 25mV-300V, 20¢/s-1500Mc/s a.c.
Also 10mV-100V d.c. Resistance 0.02 ohms-500Meg. ohms. Power requirements
200-250V a.c. S/Hand excellent cond. £35 each, Carr. L1,

AN/ARC-27 TRANSMITTER/RECEIVER (FOR EXPORT ONLY):
Frequency 225-400 mc. 1750 channels 100 Kc apart with 18 preset channels.
Modulation: am. Power output 9 watts. Receiver is superheterodyne. Max.
output 2 watts. Antenna: 50 ohm impedance. Power requirements 24v d.c.
Complete transmitter with operating cables, control box, headphones, micro-
phone. Price £250:00 each secondhand, excellent condition.

POWER SUPPLY suitable for AN/ARC-27: 100 volts to 250 volts a.c.
input. 24v d.c. output @ 41 amps fully smoothed. £45-00 each.

CRYSTAL TEST SET TYPE 193: used for checking crystals in freq. range
3000-10,000KHz. Mains 230V 50Hz. Measures crystal current under oscillatory
conditions and the equivalent resistance. Crystal freq. can be tested in conjunction
with a freq. meter. £15. Carr. £1-50.

DELPENA RF GENERATOR TYPE E.15: 15kW at 500Hz; input 440V 3 ph.
50Hz. £275. Carr. at cost. .

H.V. TRANSFORMER: 8000/8000. Qutput 300mA. rms. Size: 12in. X 12in.X
36in. 230V input. £35, Carr. £4-00.

COPPER WIRE AERIAL: with insulators, 100ft. long. £1-50. Post 40p.
TELEPHONE CABLE: (Twin) PVC covered suitable for extension speakers,
burglar alarms etc. 200 yds. per roll. £2-56 a roll. Post 50p.

TELEPHONE CABLE: (Twin) 1,350ft. cn metal reel. £5 per reel. Carr. {1.
ANTENNA MAST 30ft. consisting of 10 X 3ft. tubular screw sections (3” dia.)
with base, guyropes and stays etc. £5 each. Carr. £2.

ANTENNA MAST 12ft. 3 sections with suitable base to mount on the above
Mast. Extends to 42ft. £1-50 each, Carr. £1.

APN-1 ALTIMETER TX/RX: Freq. approx. 410MHz. Complete with 28V
dynamotor, 3 relays, precision resistors, 11 valves. Useful breakdown for parts.
£4 each, Carr. £1-50.

CT.216 STANDING WAVE METER: 2-30MHz, complete in strong portable
case. £40 each, Carr. £1-50.

AVO VALVE TESTER CT.160: (Portable) similar to Avo Mk. 3 Characteristic
Meter. Good cond. £35 each, Carr. £1-50.

MODULATOR UNIT: Complete with mod. transformer and 2 X 807 Valves.
Mounted 19" chassis, 8" X 8”. “As new” cond. £8 each; or secondhand £5 each.
Carr. both types £1-50.

LISTS OF EQUIPMENT AVAILABLE: MOTORS; TELEPRINTERS;
ARS8 SPARES; TEST EQUIPMENT ETC. Send 10p for above lists.

ALL CARRIAGE QUOTES GIVEN ARE FOR 50 MILE RADIUS OF
LONDON ONLY.

ALLU.K. ORDERS SUBJECT TO 10% VALUE ADDED TAX. THIS MUST BE ADDED TO THE TOTAL PRICE (including post or carriage).

If wishing to call at
stores, please telephone
for appointment.

3-B TRULOCK ROAD, LONDON, N17 OPG
Phone: 01-808 9213 and Bedford 740605 (STD 0234).
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R.S.T. VALVE MAIL ORDER CO. Pickwstlsl, ihWeliifnt R, S, T
Tel: 01-677 2424
sWdu B » = London, SWI6 2BS E il fared sude B
VALVES ECFs2 0-40 | EF98 075 | EZ80 0-28 | OA2 0-40 | PD500 1-30 | PY82 0-35 | UCH42 0-75 | 384  0-40 | 6BW7 0-90 | 6V6GT 0-50 | 30C15 105807  0-50
ECH35 1-25 | EF183 030 | Ezs1 o.29 | OB2 0-40 | PEN4SDD | PYS3 0-38 | UCHS1 0-40 | 3V4  0-70 | 6C4  0-35 | 6X4 0-40 | 30C17 1-10 | 6080 2-25
AZ31 0-55 | DY802 037 | ECH42 1-00 | EF184 035 | praq .40 | 0%¢ 045 -75 | PY500 1-00 | UCL82 0-35 | 5R4GY 0-80 | 6CD6G 1-30 | 6X5GT 0-45 | 30C18  0-90 | 6146 2-00
AZ41 060 | EABCBO ECHBI 0-30 [ EHS0 0-85 | (o0 0| PCBS 060 | PFL2000-65 | PYSO01 0-50 | UCL&3 0-70 [ 5U4G 040 | 6CH6 140 | 7B§  0-75 | 30F5 110 | TUB
CBL31 1-00 0-38 | ECH83 0-45 | EL33 1-75 : PCss 060 | PL36 0-63 | 8P4l 300 | UF41 0-75 |5v4G 0-50 [6E5  1-00 [7B7  0-70 | 30FL1 0-80 [ 2AP1 4-00
CL33 1-50 | EAF42 0-75 | ECHS4 0-45 | EL34 060 | GZ30 045 | pcooo 048 [ PL38 125! 8P61  0-75 | UF8Y 0-40 | 5Y3GT 045 |6F23 105 [7C5  1-30 | 30FL14 090 | 3BP1  3-50
¢Y31 0-50 | EAF8010-50 | ECLso 0-55 | EL37 250 | czs2 o050 | Pocss 040 | PLBL 050 | T41  1.00 | UL41 085 | 524G 045 | 6J56 045 (706 0-75 | 30L15 1-05  3DP1A 3-50
DAF9L 0-30 | EBC33 1-00 | ECL82 0-35 | ELi1 090 | Gz34 o0-g5 | PCC89 0-50 | PL82 0-45 | U25 085 | UL84 0-43 | 6/30L2 0-90 | 6J5GT 0-45 | 7H7  0-70 | 30L17 0-95 [ 3EG1 10-00
DAF96 0-50 | EBC41 0-75 | ECL86 040 | ELi2 090 | mg3  g.pg | ECC1890:60 | PL83 0-45 | U26 085 | UY4l 048 | 6AL5 025 | 6J7GT 0-45 | 787 225 |30P12 105 | 3FP7  1-50
DCC9 1-35 | EBC81 0-33 | ECLL800 EL84 0-28| o o PCF80 040 | PL84 0-40 | U191 0-75 | UY85 0-40 | 6AQ5 0-45 | 6K6GT 075 | 7Y4  0-75 | 30P19 1-00 | 3GP1  3-50
DFOl  0-30 | EBFS0 0-40 .20 | ELO1  0-50 D PCF86 060 | pysop g.go | U404 070 | VP4B 1-25 | 6AS7 0-85 | 6K7GT 0-35 | 124C6 0-70 [ 30PL1 0-95 [ 5BP1  4-00
DF96 0-50 | EBF83 0-40 | EF37A 1-20 | EL95 0-40 0-70 | PCF8010-50 PLsos 0.80 | USO1 080 | VRT75/30 6AT6 0-45 | 6K8GT 0-50 | 12416 0-65 | 30PL131-20 | 5CP1 500
DK91 0-45| EBF89 032 | EF3y  1-20 | EL360 1.25 | HN309 1-50 [ PCF8020-50 = | UABCBO & 6AT6 0-30 |6P25 1-75 | 12AE6 0-85 | 30PL14 1-25 | 6FP7 3-00
DK92 0-70 | EBL31 1-50 | EF4l 065 | ELL80 1-25 | KT61 1-75 | PCFx050-90 [ PL508 0-90 0-40 | VR105/30 6AV6 045 | 6Q7GT 0-50 [ 12AT6 0-40 | 35L6GTO-75 | 88D 10-00
DK96 060 | ECC40 1-00 | EF52 125 | EM80 045 | KT66 2:50 | PCF8060-75 | PL509 1-55 | UAF42 075 - BA6 0-28 | 63G7M 0-45 [ 12AT7 0-40 | 35W4  0-50 | CV42022-00
DLe2 040 | ECCS1 040 | EFR0 025 | EMS1 0-60 | KT8I (7C3) | PCF8080-80 | PL801 1-00 | 1pc4; g.75 | VRI50/30 | GBEG 035 | 68J7GT0-30 | 12AU6 0-45 | 3523 0-75 | CV960 8:00
Dio4 0-4g | ECC82 0-33 [ EFS5 0-35 | EM84 0-35 1-30 | PCL82 0-36 [ PL802 085 [ yopys .75 0-40 [ 6BH6 0-75 | 68L7GT0-48 | 124U7 0-33 | 3524GT0-70 | DG7-5 8-00
ECC83 0-33 | EF86 030 | EY51 0-40 | KTS8 290 | PCL83 068 | PY32 083 | (ppogo g0 | Y63 150 |6BJ6 055 | 6SNTGT 124X7 0-33 | 50C5 0-60 | DG7-6 10-00
DL96 0-55 | Eocss 0-40 | EF89  0-28 | EY86 0-40 | KTW611-00 | PCL84 0-45 | PY33 083 1R5 045 [ 6BQ7A 0-55 0-48 | 12BA6 0-45 | 50CD6G VCR1388-00
DM70 060 | Eccss 0-40 | EF91 0-37 | EZ40 0-75 | KTW621-00 | PCL85 0-60 | PY81/800 UBF89 0140 | 135  0-30 | 6BR7 1-00 | 6U4GT 0-75 | 12BE6 0-50 20 | VCRI39A
DY#6/7 0-36 | ECFso 035 | EFg2 050 | EZa1 075 | N78  2.75 | PCL86 045 050 | uccss 0445 | 1T4  0-30 | 6BW6 0-90 | 6UsG 0-75 | 12BH7 0-50 | 80 0-80
TRANSISTORS 2N3709 0-10 | AF116 025 BF195 0-13 | CRS3-40 GJ7TM  0-50 | NKT128 NKT403 OA9 007 | OC26 0-40 | OC71 0-15 | OC84 0-30 | ORP60 0-45
aN3710 0-11 | AF117 0-20 BFI196 0-15 0-55 | K810040-20 - 0-70 [ 0A200 0-08 [ OC28 070 | OC72 025 ] 0OC123 1-10 [ ORP61 0-48
IN21 0-17 | 2N708 0-15 | 2N37110-11 | AF139 0-33 | BF197 0-15 CS10B 3-50 [ MATI101 NKT211 NKT404 0A202 0-10 | 0C29 065 | OC73 0-50 | OC139 0-40 | 8X640 0-75
IN23  0-35 | 2N1302 0-18 | 2N3819 0-35 | AFZ12 1-50 BFS¢1 0-25  CV1o2 0-25 - . 60 | 04210 0-20 [ OC30 0-40 [ OC74 0-30 { OC140 0-85 | 8X 6842 0-60
IN1001 0-06 | 2N1303 0-18 | 2N4286 0-15 | BC107 0-12 | BFS9x 0-25 | CV103 0-18 [ MATI20 NKT213 NKT7130-30 | OA211 0-35 | OC35 0-55 | OC75 0-30 | OCl41 0-80 [ 8X643 0-75
1N4002 007 | 2N1304 0-22 [ ©N4289 0-15 | BC108 0-12 | BFY50 0-20 | CV253 1-00 -20 025 | A5  0-60 | 0AZ2020-45 | OC36 0-65 | OC76  0-30 [ OC169 0-20 [ Z821  0-30
1N1003 0-08 | 2N1405 0-22 | AC126 0-25 | BC109 0-12 | BFY51 0-20 | CV2154 2:00 | MATI2L NKT2140-24 | OA6  0-12 | OAZ2100-40 | OC41 0-35 | OC77 0-55 | 0C170 0-25 | Z822 ¢-25
1N4004 0-08 | 2N1306 0-28 [ AC127 0-25 | BC115 0-20 | BFY52 0-20 | CV2155 2:00 0-25 | NKT216 OA7 020 | 0AZ211040 | OC42 0-40 | OC78  0-25 | OCI171 0-30 | Z8i70 o0-10
IN1006 0-12 | 2N1307 0-28 | ACI2x 0-20 | BCI16 0-20 | BTY79/ CVi108 3:50 | MJE3700-88 040 | OA9  0-20 | 0AZ2420-15 [ OC43 0-70 [ OC78D 0-25 | 0C200 0-55 | 28178 0-40
18111 025 | eN2147 0-75 | AC176 0-25 | BC117 0-21 100E. 0-75 | CV©1093-50 [ MJE5200-85 | NKT217 OAL0 040 | 0AZ2440-25 [ 0OC44  0-18 [ OC79  0-30 | OC201 080 | Z8271 0-18
18131 013 | 2N2218 0-23 | ACis7 0-20 [ BCi69 0-14 | BY100 0-15 | DD00o 0-15 | MIE2055 045 | OA47 0-08 | 0AZ2460-15 | OC44M 0-17 [ OCB1  0-28 | 0C202 0-90 | ZT21 0-25
18132 0-13 | 2N2444 199 | AC188 0-20 | BCY:4 0-45 | BY126 0-14 | DDuos 0-25 1-10 | NKT218 0A70 0-10 [ 0CI6_ 100 [ 0C45  0-18 | OCk1D 0-28 | 0C203 0-55 | ZTX1070-12
2G220 063 | 2N2646 0-50 | ACY17 0-35 | BD121 100 | BY127 0-15 | GET1020-50 | MJE3055 ‘13 | OA71  0-20 | OCIGT 1-00 | OC45M 0-18 | OC81M 0-20 | OC204 0-65 | ZTX1080-10
2G301 0-40 | 2N2926 0-10 | ADI40 0-50 [ BD123 1-00 | BZY=x GFT1030-40 -75 | NKT301 0A79 010 |0cCi9 050 [o0cas 027 [ 0c81DM 0C205 1-00 | ZTX3000-14
2G302 0-40 | 2N3702 0-11 | AD149 0-50 [ BF115 0-22 | Beries 0-10 | GETI1160-85 | MPF102 -65 | UAR1  0-10 | 0C20 2-00 | OC57 0-60 0.18 | 0C206 1-10 | ZTX 3040-25
2N696 0-16 | 2N3703 012 | AD16} 0-39 | BF173 0-28 | CR81/05 GHT8750-40 0-40 | NKT304 OA85 0-15 [ 0C22 100 [OC58 0-60 [ OC81Z 0-45 | 0C207 1-00 | ZTX5000-15
aN697 0-15 | 2N3704 014 | AD162 0-39 | BF180 0-35 GIX66 1-25 | MPF1030-38 75 | OA86 0-16 | OC23 1-25 [ OC59 0-60 | OC82 0-28 | OCP70 0-50 | ZTX5030-18
2N706 0-10 | 2N3705 0-15 [ AF114 0-25 | BF181 0-35 | CRR1-40 GEX541 MPF104 NKT401 0A9 007 [0C24 1-10 | OCe6 0-50 [ OC82D 0-25 | OCP71 1-00 | ZTX5310-26
2N706A0-12 | 2N3707 0-13 | AF115 0-25 | BF194 0-13 0-75 0-35 75 | 0A91 007 | oC25  0-40 | 0C70 0-18 [-OC83 0-25 | ORP12 0-55
s 523 12E1 815 5726/ 6923 cves CV404 Cv2325 CV4043 E180F GXU2 ME1403 8108/45
Industrial Valves | 276, 12E14 428 6AL5W | 6939 cvil CVi15 Cva361 CVi014 E181CC | GXU3 METs04 | amsons
1B3GT 3B28 13D1 829B 5727/ CVi5 CVdls CV2466 CV4046 E182CC GXU4 ME1500 Q8150/30
1B24 3B29 6AF4A 13E1 830B 2D21W | 7198 Cva3 CV417 Cv2516 CV4048 E186F GXU50 ME1501 Q8150/36
1B35A 3C22 6AKS5 28D7 860 5749 7203 Ccv73 Cv428 Cv2519 CV4053 E188CC Q8150/40
1B63A 3023 AM5 29C1 866 5750 7360 CV74 CV434 CV2520 V4056 EA50 KT66 0A2 Q8150/45
1N21 3C24/24G | 6AMG 53KU 866A 5751 7586 Cv85 Cv447 Cv2522 CV4059 EAD2 KT67 0A3 Q8150/80
1N21B 5 6ANS 75B1 866E 5802 Cv118 Cv449 Ccve721 CV4060 EA76 KT88 Q81200
1N23B 3CX100A5 | 6ANB 75C1 827A 5814 8013 Cvi2L CV466 CVv2901 CV4062 ECC35 0AdG Q81202
1N23CR 3E29 6AR5 83A1 881R 5823 80254 cvi24 CV469 CV3523 CV4063 ECF804 M8079 Q81203
1X2A 3J/121E 6A86 85A1 891R 5840 cvi2s cv4ss CV3929 CV4064 EF50 M8080 0OB2 Q81205
1X2B 3J/160E 6AU4GTA | 85A2 5963 9001 CV131 CV491 CV 3986 CV4079 EF54 MB8081 OB3 QU37
3J/170E 6AUGGT | 90AG 954 5965 9002 CcV132 Cv492 Cv3988 CV4501 EF556 M8082 oD3 QV03-12
9A3 3Q/150E AUS 90AV 955 9003 Cv133 CV493 CV3991 CV4502 EF804 M8083 0G3 QV04-7
24815 3Q/195E 6AV5GTA | 90CL 956 6005/ 9004 CV135 CV717 CV3998 CV4503 EFP60 M8091 0Z4 QV05.25
2C26A 84 SAWSA 200G 957 6AQ5W | 9005 CV136 Cv808 CV4001 CV4504 EL91 M8096 0Z4A QV06-20
3C34 3V/340B 6AX5GT | 90CV 6021 9006 CV137 CV1072 CV4002 CV4507 EN30 M8097 QY3-125A
2C39A 3V/390A 6B4G 95A1 1625 6057 Cv138 CV1076 CV4003 CV4508 EN31 M8098 oT156 QY4-250A
2C43 3v/390B 6BABA 100TH 6058 122014 CV140 Cv1092 CV4004 CV5060 EN32 M8100 QY4-400A
2D21 6BK4 15082 2050 6059 CV1d4d cvizlg CV4005 CV6004 ENS1 M8136 QA2400
2D21W 4-125A 6BK7A 150B3 2050W 6060 A1834 CV160 CV1343 CV4006 CV6008 ESU74 M8137 QA2403 R10
2E26 4-260A 6BL7GTA | 150C1 2051 6061 A2087 CcviT3 CV1475 CV400. CV6045 ESU76 M8140 QA2404 R17
2731 4-400A BN6 15002 6062 A2134 Cv187 CV1476 CV4006 DA30 ESU77 M8141 QA2408 R18
2733 4B32 6BR7 150C3 40034 6063 42293 cvies CV1477 CV4009 DAL — M8142 QA2407 SILE12
2750 4C35 6BS7 150C4 4212D or E | 6064 A2426 CV190 CV1478 Cv4010 DA2 EE060 M8144 QB3/300 8130
2364 4CX250B | 6BX7GT | 250TH 42424 6065 A2521 Cv220 CV1794 CV4011 DA160 o M8149 QB3-5-750 | g 30p
2J56A 4E27 6BZ6 328 4313C 6067 42900 Cv261 CV1480 CV4012 DET22 B gg}‘ M8157 QB4-1100 | 57vag0/40
2K26 4J50 6CB6 329 43284 6072 ACT6 cv273 CV1481 Cv4013 ng‘Zl M8161 QF41 STV260/80
2K26 4352 6CH6 631-P1 4687 6073 ACTY Ccv284 CV1482 CV4014 E55L sz'zg M8162 QF45 U4l
2K28 4J52A 6CL8 5544 6074 Ccvest CV1787 CV4015 E80CC Fxisn M8163 QQVv02-6 | gyae
2K45 4353 6CW4 705A 5545 6080 BIC 1E Cv287 CV1832 Cv4016 EB0FC MB167 QQV03-10
2X24 4X150A 6DK6 7164 6097C BS90 Cv3ib Cv1833 CV4017 E80F G1/371K | M8179 QQV03-20 | TD03-10
4X150D 6DQ6B 716B 5642 6130 B81566 cv329 CV1835 CV4018 ES0L G120/1B | M8190 QQvo3-20 | TT15
JA/107A 4X250B 6EAS8 723A/B 5644 6136 BT5 CV337 CV1994 CV4019 E80T G150/2B | M8196 QQV03-20A | TT21
3A/108A 6F33 7254 5651 6189 BT35 Cv342 CV2000 CV4020 E81CC G180/2M | M8204 QQV04-15 | TTR3IMR
3A/108B 5B/261M 6H6(metal) 5670 6197 BT45 CV345 CvV2131 Cv4022 ESIL G240/2D M8212 QQV08-40 TZ40
3A/109B 5B/252M K76 801 5672 6201 BT79 CV354 Cv2154 CV4023 E82CC G400/1K | M8214 QQV06-10A
3A/110A 5B/264M [ 6UBA 803 5676 6202 BT83 CV359 CV2155 CV4024 E83CC GN4 M8223 Q870/20 v1?
3A/110B 5B/255M 805 5687 6203 CV360 CV2160 CV4025 E83F GTIC M8224 Q875/20 u1s
3A/146J 5B/256M 807 5696 6205 ci¢ CV371 CcvV2179 CV4028 E8 GTR120W | M8225 Q875/40 ver
3A/167M 5B/257TM 808 5702 6360 CIK cvare CV2235 Cv4033 E90CC GTRI50MS | M8232 Q875/60 VL8631
3A5 5022 811 5718 6442 CAA322 Cv378 Cv2237 CV4035 E9OL GU18 M8237 Q883/3
3B/240M 5D21 8114 5719 6463 CVs CV391 Cv2238 CV4038 ENH GU20/21 | M8245 Q892/10 Z300T
3B/241M 5R4GY 8124 5725/ 6550 Ccvas CV395 CV2253 CV4039 E920CC GU50 MEL400 Q895/10 Z759
3B24 5U4GB 813 6A86W | 6807 Cv26 Ccv397 CV2289 CV4040 E180CC GXU1 ME1401 Q8105/45 | Z803U
rcui 0-20 7437 0-45 7476 . 045 | 74107 051 74157 1-09
i cE | o oER | mmsooem |ade oo omm o oo
o i 0 440 - 482 . - 111 - 41 -
GAT o ] 030 | 7441AN 085 7483 1% 74118 100 | 74175 1-29 LOW PROFILE
7403 . 0-20 0-30 7442 . 0-85 7484 . 1-00 74119 1.92 74176 144 SOCKETS
7404 . 020 0-30 7450 0-20 7486 . 1-50 74121 0-57 74190 2-30 14 pin DIL, 15p.
7406 0-20 0-20 7451 . 020 7490 . 0-75 74122 0-80 74191 2-30 16 pin, DIL, 17p.
7406 0-40 0-28 7453 020 7491 AN 110 74123 1-44 74192 230 . .
7407 0-40 0-40 7454 .. 020 7492 . 0-75 74141 1-00 74193 2:30 Stockists of English
7408 025 0-37 7460 o 0-20 7493 0-75 74145 1-44 74194 172 Electric, Ferranti,
7409 0-33 0-37 7470 . 0-33 7494 . 085 74160 2.30 74195 1-44 M.O. Valve Co.,
0-43 7472 0-38 7495 085 74161 1-15 74196 1-58 Muliard, S.T.C
0-20 7473 .. 0-44 7496 1-00 74154 2:30 74197 1-58 (it
0-37 7474 .. 0-48 7497 .. 4-32 74165 115 74198 316
7433 .. .. O 7476 .. .. 059 74100 .. 216 74156 .. 118 74199 -88
FROM1ST APRIL ALL ORDERS SUBJECT TO V.A.T- AT APPLICABLE RATE. THIS MUST BE ADDED TO TOTAL ORDER PRICEINCLUDING POSTAGE. .
Terms of Business: Mon. to Sat. Open to callers 9 a.m. to 5 p.m. Closed Sat. | p.m. to 3 p.m. Express postage 5p. for one valve; Ip each additional valve.
Express postage: 3p for one transistor, and Ip for each additional. Over 10 post free. All orders over £5 post free. Valves tested and released to A.R.B.
specification if required. (Full valve availability list on request, S.A.E.) Prices correct when going to press.
STEREO IC DECODER Audio C
HIGH PERFORMANCE PHASE LOCKED LOOP 4 u lo OnnECtO rs
o . " . X
(as In "W.W.’ July '72) Broadcast pattern jackfields, jackcords,
MOTOROLA MC1310P  EX STOCK DELIVERY | oluas and iacks
SPECIFICATION H plug }
Separation : 40dB 50Hz-15kHz. Distortion: 0-3% 1 Quick disconnect microphone connectors
/P level: 560mV rms O/P level: 485SmV rms per channel. .
Input impedance : 50kS2. Power fequirements : 8-16V at 16mA Amphenol (Tuchel) miniature connectors
Will drive up to 75mA stereo ‘on’ lamp or LED. e with coupling nut
KiT COMPRISES FIBREGLASS PCB ONLY WHY PAY s /] .
(Roller tinned), Resistors, I.C., Capacitors, £3-98 MORE? P Hirschmann Banana plugs and test probes
hensive Instructi A R—~_IR
Preset Potm. & Comp e post free. XLR compatible in-line attenuators and
LIGHT EMITTING DIODE RED 29p
Suitable as stereo ‘on’ indicator for above GREEN 59p Leversers fad by Ruf
ow cost slider faders by Ru
MC1310P only £3-15 plus p.p. 6p
NOTE Future Film Developments Ltd.
As the supplier of the first MC1310P decoder kit, of which we have sold literally thousands,
our customers can benefit from our wide experience. 90 Wa[dou[ st[eet,
V.A.T.
Please add V.A.T. at 10% to all prices London W1V 3LE
FI-COMP ELECTRONICS 01- 437 1392/3
BURTON ROAD, EGGINTON, DERBY, DE6 €GY

WW—111 FOR FURTHER DETAILS

WW—112 FOR FURTHER DETAILS
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ELECTROVALUE

ELECTRONIC COMPONENTS FOR THE
WIDEST POSSIBLE RANGE OF APPLICATIONS

EVERYTHING BRAND NEW AND TO SPEC * GOOD DISCOUNTS s FREE POSTAGE (U.K.)

ELECTROVALUE “SPECIALS"

Amongst an extensive range of specialised electronic
components which we stock are
Magneto Resistors i
Liquid Crystal Displays \
Hall Effect Probes
Touch Switch 1.C.s
Magnetically operated 1.C.s ’
Photo-electronic devices |

FERRITE COMPONENTS ‘

Pot cores in 8 wide range of useful sizes:
Double Aperture Cores:
Ring Cores

TRANSISTORS

Very wide range of types is shown together with grouped
and tabulated speclflcanons for each one. Outlines are
illustrated. and there is a full range of supporting hardware.
Also near-equivalent tables are given.

I.C:s

Here too a wide range of TTL types are shown. together with
linear and special purpose types. Over 60 circuit and connection
diagrams as well as much other useful information is included

MINITRON DIGITAL INDICATORS

3015F Seven segment filament, compatible with standard

logic modules. 0-9 and decimal point: 9mm characters in
lead DIL. q

Suitable 8CD decoder driver 7447 £115

3015G showing + or — & 1 & dec. pt. £1-20

CAPACITORS
POLYESTER C.280

Radial leads for P.C.8. mounting. Working voltage 250V d.c.
0-01.0-015. 0022, 0-033. 0-047 ea 3p
0-068.0-1,0-15 a. 4p
0-22. 5p 0-33. 7p: 0-47. 8p; 0-68. 11p. 1.0. 14p: 15 21p:
22.2

TANTALUM BEAD

0-1.0:22, 0:47. 1.0 mF/35V ea. 13p
2-2/16V. 2:2/35V. 4.7/16V. 10/6-3V ea. 13p
2.7/35v.10/16V, 22/6-3V ea. 16p
10/25V, 22/16V, 47/6.3V, 100/3V ea. 18p
POLYCARBONATE

Type B32540 Working Voitage—250V d.c.
Vaét{ess in mF: 0-0047; 0.-006B: 0-0082: 0-1: 0 012

0-018: 0022 0-027: 0-033: 0-039:; 0-047; 0-056: OOGS
0-082; ea. 40

Working voltage 100V.d.c.
0.1:0.12:0.15 4p; 0185p 0.22
02770 0.338p:0.39:04

0.56 12p: 0.68

SILVERED MICA

Working voitage 500V d.c.

Values in pFs—2.2 to 820 in 32 stages

1000. 1500 7p: 1800 8p: 2200 10p: 2700. 3600 12p
4700, 5000 15p: 6800 20p: 8200. 10.000 25p

¥g9

CERAMIC DISC
1000pF/600, 2000/600. 5000/500. 0-01mF/50. 0-02mF/50;
0-1mF/3—each 2p; 0-05mF/50V—3p

CERAMIC PLATE
In a range of 26 values from 22

to 6800pF/50V d.c
each 2p

POTENTIOMETERS

ROTARY, CARBON TRACK. Double wipers for good
contact and long working life

P.20 SINGLE linear 1000hms to 2-2megohms ea. 14p
P.20 SINGLE log. 4-7Kohms to 2-2megohms ea. 14p
JP.20 DUAL GANG lin. 4-7Kohms to 2-2megohms ea. 48p
JP.20 DUAL GANG log. 4-7Kohms to 2-2megohms ea. 48p

JP.20 DUAL GANG Log/antilog 10K, 22K. 47K. 1 megotm

only ea. 48p
JP.20 DUAL GANG antilog 10K only 48p
2A DP mains switch for any of above 14p extra
Decades of 10, 22 and 47 only available in ranges above

Skeleton Carbon Presets Type PR. horizontal or vertical
6p each.
SLIDER
Linear or log. 4-7K to 1 meg. in all popular values ea. 30p

Escutcheon plates, black. white or light

g ey ea. 10p
Control knobs, blk/wht/red/vel/grn/blue/ k. grey/It grey

ea. 7Tp

JACKS AND PLUGS

SOCK

2 mrcun unswnched S1/88 12p
2 circuit 2 break contacts $1/88 15p
3 circuit unswitched (Not GPO) $3/SSS 17p
3 circuit with 3 break contacts $3/8B88 20p

2 circuit with chrome nut and black/white/red/green or grey
unswitched S5/SS gI(ip
with 2 break contacts S5/88 20p
Miniature 3.5mm 2 circuit. {black} 2 break contacts S6/8B

PLUGS

2 circuit screened top entry Pt 24p
side entry SEP1 36p
Line socket mono 231 40p
Line socket stereo 244 45p
3 circuit unscreened. black/grey/white P4 46p
2 circuit. unscreened. black?wh|le/red/black/green/grey P2 18p
3 circuit screen top entry P. 53p
side entry SEP3 55p

Miniature 3.5mm 2 circuit screened P5 13p
Miniature 3-6mm 2 circuit unscreened various colours P6  10p

INSULATED SCREW TERMINALS

in  moulded polypropylene, with nickel plate on brass.
With insulating set. washers, tag and nuts. 15A/250V
in black/brown/red/yellow/green/blue/grey/whule Type
TP ea. 14p
DIN CONNECTORS

ket 10p Plug 12p
3 way audio Socket 10p Plug 12p
S way audio 180° Socket 12p Plug 15p
5 way audio 240° Socket 12p Plug 15p
6 way audio Socket 13p Plug 15p

RESISTORS
Code Watts Ohms 1t09 10to9%9 7100 up
(see note below)
1/3 4.7-470K 13 11 0.9 nett
G 1/2 4.7-10M 13 11 0-9 nett
© 3/4 47-10M 15 1.2 0.9 nett
C; 1 4.7-10M 32 25 1.9 nett
MO 1/2 10-1 4 33 2-3 nett
wwo 1 022-390 9 9 8
ww 3 1-10K 7 7 6
WW 7 1-10K 9 9 8
Codes

C carbon film, high stability. low noise.
MO = metal oxide. Electrosil TR5. ultra low noise.
wire wound. Plessey.
C 3W. and MO W

Values: All E12 excepl C
P AT MO TR

E12: 10, 12. 15, 18
and their decades.

E24: as E12 plus 11. 13. 16, 20. 24. 30. 36. 43. 51
62, 75. 91 and their decades

Tolerances:

5% except WW 10% + 0-05Q below 100 and MO §W 2%.

Prices are in pence each for quantities of the same

ohmic velue and power rating. NOT mixed values.

(Ignore tractions of one penny on total value of

resistor order.) Prices for 100 up in units of 100 only.

ZENER DIODES

Full range E24 values: 400mW: 2.7V to 36V, 14p each:
1W: 6-8?/ 1o 82V. 21p each: 1.5W: 4.7V 10 75V. 48p each.
Clip to increase 1-5W rating to 3 watts {type 266F). 5p.

20W 7-5V to 75V 69p each

VEROBOARD

Copper clad 0-1 matrix—2-5 X 3:75 ins, 27p: 3:75 X 3-75
ins.—30p: 2-5 X 5 ins.—30p: 3.-75 X 5 ins.—33p. Copper
clad 0:15 in. matrix 2-5 X 3.75ins.—20p; 3-75 X 3-75ins.
30p:2-5 X 5ins.—30p: 3-75 X 5ins.-—36p.

Vero spot face cutter (any matrix} 43p.

0-040 pins {for O-1 matrix} per 100--35p.

0-052 pins {for 0-15 matrix} per 100 35p.

ELECTROVAL

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW200HB
Telephone Egham 3603, Telex 264475

Shop hours: 9-5.30 daily. 9—1 pm Sats.

CATALOGUE 7
SECOND PRINTING

112 pages. thousands of items, illustra-
tions, diagrams, much useful technical
information. The 2nd printing of this cata-
logue has been updated as much as possible
on prices. It still costs only 25p post free
and still includes a refund voucher for 25p
for spending when ordering goods list
value £5 or more.

COVERS & HEATSINKS
Many types including:

TO3 Transistor cover, ciip-on 7p
HEATSINK

Type 6WI Extruded alurinium 1° C/W. undrilled 60p
drilled 2 X TO3 78p
KNOBS

All for 3" shatts in 8 very wide range of types from utilitarian
to modern solid aluminium

S-DEC

Unsurpassed for “‘breadboard work” can be used indefinitely
without deterioration. Components just push into plug holes
andgonnect automatically. Slot for controlpanel. 7Q holes £1.98

T-DEC
For more advanced work with 208 contacts in 38 rows. Will take
one 16 lead carrier. £3-63. {Carriers supplied separately.}

DESOLDER BRAID

6 ftstrip &66p

25 mtr.reel £7-15
ELECTROLY | IC CAPACITORS
qF V 63V 10V 16V 25V 40V 63V 100V
047 1p 8p
1 — 11p 8p
2:2 11p 8p
4.7 11p 8p 9p 8p
10 — = 8 9p 8p 8p
22 —  8p - 9p 8 B8p 10p
47 8 — 9 8 B8p 8p 10p 13p
100 9o 8p 8p 10p 12p 19p
220 8 8p 10p 10p 11p 17p 28p
470 9p 1Cp 10p 11p 13p 17p 24p 4Sp
1.000 11p 13p 13p 17p 2 25p 41p -
2.200 15p 18p 23p 26p 37p 41p
4.700 26p 3Cp 39p 58p
10.000 42p 4&p -

This is EV Service

GIRO ACCOUNT No. 38/671/4002
DISCOUNTS

Available on all items except those shown with NETT
PRICES. 10% on orders from €5 to £14-99. 15% on orders
£15 and over.

FREE PACKING AND POSTAGE

in U.K. for pre-paid mail orders. For mail orders for £2 list
value and under thera is an additional handling charge of 10p.
QOverseas orders—car-iage charged at cost.

GUARANTEE OF QUALITY

All goods are sold on the understanding that they conform
to manufacturers, specifications and satisfaction is guaranteed
as such—no rejects. ‘seconds’ or sub-standard merchandise
is offered for sale.

Prices quoted do no: include V.A.T. for which 10% must be
added to total nett value of order. Every effort is made to
ensure the correctness of information and prices in this
advertisement at time of going to press. Prices subject to
alteration without notice.

Every effort is made to ensure the correctness of information
and prices in this advertisement at time of going to press.
All postal communications. mail orders. etc.. to Head Office
at Egham address. Dept WW5 S.A E. with enquiries requiring
answers.

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 1NA

Telephone (061) 432 4945

Shop hours: Daily 9—1 and 2-5.30pm,; 9—1pm S
U.S.A, CUSTOMERS are
Swarthmore PA 19081

invited to contact ELECTROVALUE AMERICA, P.O. Box 27

a9l




incl. P. & P. and VAT

A ready built unit ready for connection to the I.F. stages ot existing F.M. Radio
or Tuner. A tell-tale light can be connected. The unit is a small printed circuit.
no further adjustment necessary. A L.E.D. is recommended as the indicating
light. suitable device available from us at 36%p. Instructions included.

I £] 65 incl. P. & P. and VAT
on y . Order Code I.CA. 1

On P.C. Boatd with all components or 2 on
one board for £2.86. Order Code 1.C.A. 1/S.

These amps. are supplied with a free booklet on
connecting up. specifications and easy to build
projects using the I.C.A. 1. -

dWams|b. AM -

oW & 10W AMPS

10W ony £2.49

incl. P. & P. and VAT.

These matchbox size amplifiers have an exceptionally good tone
and quality for the price. They are only 23" x 1§". The 5W amp will run
from a 12V car battery making it very suitable for portable voice
reinforcement such as public functions. Two amplifiers are ideal
for stereo. Complete connection details and treble, bass. volume and
balance control dircuit diagrams are supplied with each unit. Dis-
counts are available for quantity orders. More details on request.
Cheapest in the U.K. Built and tested.

Now availahle for 5 &10WAMPS

Pre-assembled printed circuit boards 2" x 3" available in stereo only,
will fit +15 edge connector.

Stereo Pre-Amp 1 (Pre 1). This unit is for use with low gain
crystal or ceramic pick up cartridges. £1.21.
Stereo Pre-Amp 2 (Pre 2). This unit is for use with magnetic pick-up
cartridges. £1.69.
Stereo Tone Control (STC). This unit is an active tone control
board and when used with the right potentiometers will give bass and
trebie boost and cut £1.21.
Instruction leaflet supplied with all units. Post and Packing and
VAT included in Prices.

oD EEETTON

| enclose £ for
. . Decoders/ 3W Amps/ 5W Amps
I 10W Amps. Stereo Pre-Amps 1 I
Stereo Pre Amps 2 Stereo Tone Controls
I {Please insert quantuities and :delete thase not applicable) I
Name

I Address

Co. Regn Na.820919
T N IS D A N NS . e

Dept B 222°224 WEST RDAD,
WESTCLIFF ON SEA. ESSEX SSO 90F,

TELEPHONE SOUTHEND (0702) 46344, '

Wireless Worid, June 1974

Phoenix

Electronics
(Portsmouth) Ltd

139-141 Havant Road,
Drayton, Portsmouth, Hants PO6 2AA

Full member of AFDEC—the industry’s association of
franchised electronic component distributors.

Our prices include VAT at the current rate—and carriage
on all goods is free.

Send for our catalogue and price list—we’ll mail that to
you free, too.

,»/\‘ THIS MONTH'S BARGAIN OFFER—

74TTL digital logic kit. 6 gates, 2
flip-flops, decoder, decade counter,
8-bit shift register + 5 DIL sockets
—catalogue value £6-76.

¥
1‘ BARGAIN PACK PEP3—£4-90

WW—113 FOR FURTHER DETAILS

DAVENPORT

LINE SOURCE
PUBLIC ADDRESS

“ew FULLRANGE

SPEAKERS
LAYOUT OF
SPEAKER UNITS
P LAYOUT OF

SPEAKER UNITS

Twelve 8 ° x 5" elliptical
and one 12°° twin cone

Eight 8"" x 57

elliptical
and one 10" twin cone

CABINET HEIGHT 48°°

CABINET HEIGHT 66"

A BROCHURE GIVING FULL SPECIFICATION, INCLUDING SPECIFIC
SQUND PRESSURE LEVELS, FREQUENCY RESPONSE GRAPHS AND
POLAR DIAGRAMS. AVAILABLE FROM THE MANUFACTURERS.

S. B. DAVENPORT LTD.

ELLES RD., FARNBOROUGH, HAMPSHIRE, ENGLAND
TELEPHONE FARNBOROUGH (HANTS) 614551

WW—114 FOR FURTHER DETAILS
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P F RA LFE 10 CHAPEL ST. LONDDN NW1.
| ] [ ] Phone D1-723 8753
SIGNAL GENERATORS

MARCONI TF80ID/IS. 10-480 mHz P.O.A.
MARCONI TF80iB/2S. 10-480 mHz £225. i
MARCONI TFI44H [0kHz—72 mHz P.O.A.
MARCONI TFI370 RC Oscillator [0kHz-10mHz. Sine/Square.
ROHDE & SCHWARZ SMAF (illustrated) AM/FM 4-300 mHz.
ROHDE & SCHWARZ SMLR 15-30mHz power generator. P.O.A.
RACAL/AIRMEC 201 A. 30kHz-30mHz. As new. P.O.A.
ADVANCE $G2} VHF Square-wave generator 9kHz-100mHz. £25.

OSCILLOSCOPES ﬁ";’;
TEKTRONIX 555 (Late model) with two ‘L’ plug- Yol 5e

ins and ‘21A’ and "22A’ plug-ins. Sia b
TEKTRONIX 545A with CA unit. DC-30mHz. %&é
Price only £295-00. o
DYNAMCO D7100 with 1Y2 and 1 X2 plug-ins. DC-30mHz. £249-50.
ITT METRIX miniature portable scope. DC-10mHz. Brand new. £50.
NB: Due to the fragile nature of CRTs we regret that these oscillo-

scopes cannot be despatched by post. Collection only or delivery
could be arranged.

MISCELLANEOUS TEST EQUIPMENT

MARCONI TFI245 Q-METER with 1246 & 1247 oscillators.
Excellent.

MARCONI TFI400S double pulse generator with TMé6600/S
secondary pulse unit. £105.

MARCONI TF791D deviation meter. 4-1024mHz. 0-100kHz
deviation.

MARCONI TFI342 low-capacitance bridge 0-002pf-1,1] 1pf.
Resistance 1-1000M.ohm, £85.

ROHDE & SCHWARZ USVD calibrated receiver 280-4, 600mHz.
ROHDE & SCHWARZ A.F. Wave Analyser type FTA 0-20kHz
plus log/lin AF meter incorporated. Excellent condition.

ROHDE & SCHWARZ URV milli-voltmeter BN 10913 (late type)
ImV-10V. With ‘T’ type insertion unit, free probe and attenuator
heads. 1kHz-1,600mHz. £175.

COSSOR 1453 True RMS milli-voltmeter. Excellent. £75.

ORION ELECTRONICS CORP. type ME30 milli-voltmeter.
ImV-300mHz. £65.

ADVANCE PG54 Pulse generator, AS NEW.

SOLARTRON EMI006 production-line resistance tolerance
check-set. 0-1SMohm digital read-out.

AIRMEC TYPE 210 modulation meter. Excellent condition.
WAYNE KERR B52f LCR Bridge. Excellent condition. £55.

MUFFIN INSTRUMENT AVO VALVE TESTERS

FANS Brief-case type 160. Full working
Dimensions 45 x 4:5 x -5 ins. condition throughout. £65
Very quiet running, precision fan
specially designed for cooling
electronic equipment, amplifiers
etc. For (IOV. AC operation—
(practise is to run from split
primary of mains transformer or
use suitable mains dropper). CC
only Il Watts. List price over £10
each. Our price, in brand new

AERIAL CHANGE/OVER RELAYS
of current manufacture designed espec-
ially for mobile equipments, coil voltage
I12v.,frequency up to 250 MHz at 50 watts.
Small size anly, 2 in. X § in. Offered
brand new, boxed. Price £1-50, inc. P.&P.

a%3
JUST ONE OF
A RANGE
H TYPE 301

32 MHz, 50mV Sensitivity, STABILITY 3 partsin 108£7 5
DELIVERY ... EX-STOCK TO 10 DAYS

THE HIGHEST PERFORMANCE DIGITAL FREQUENCY COUNTERS
AT THE PRICE IN THE WORLD EVERYBODY BUYS THEM

OTHERS IN THE RANGE: —
401 6 DIGIT. 32 MHz,

STABILITY 1 partin 108 f] 1 5
SENSITIVITY 10mV

501 8 DIGIT. 32 MHz 801A 8 DIGIT. 300 MHz

STABILITY 3 partsin 108 STABILITY 3 parts in 108
{crystal oven) £ 1 7 0 SENSITIVITY 10mV £2 8 5

SENSITIVITY 10mV MEMORY VERSIONS ONLY

PRICES EXCLUSIVE OF VAT

ELECTRONIC START STOP version PLUS £12
MEMORY version PLUS £25
DIRECTLY COUPLED INPUT AND SPECIALS AS REQUIRED
Write for fllustrated leaflet

Supplied to and acclaimed by professional engineers everywhere
who have purchased our electronic instruments for the past 10 years

R.C.S. ELECTRONICS
NATIONAL WORKS. BATH ROAD,
HOUNSLOW, MIDDX. TW4 7EE
Telephone: 01-5672 0933/4

701 8 OIGIT, 50 MHz

STABILITY 3 partsin 108 £ 1 90
SENSITIVITY 10mV

WW—124 FOR FURTHER DETAILS

condition, is £3-50.

POLARAD Model SAS84WA
SPECTRUM ANALYSER

IOMHz-63GHz. |.F. Markers. Spec-
trum _calibrator. Log/Lin scale.
NB. This is not the instrument

STODDART R.F.l. RECEIVERS
NM20B  IS0kHz-25mHz  (in 7
bands). IpV Sensitivity. Battery
portable.

NM22A. Mains powered. |50 kHz-
32mHz. Sens. |pV.

NM30A. Mains powered. 20mHz-

with the expensive TWT to 400mHz. Sens. 1uV.

replace. Supplied in full working,
excellent condition. Guarantee.

HEWLETT-PACKARD RF
POWER METER

DIGITAL FREQUENCY Type 432A. Power range IpW-
METER type °‘FT300'—reads as I0mW in 7 ranges. Frequency
frequency meter up to 99.99KHz range |0mHz-10GHz. Automatic
in three ranges or as tachometer, zeroing. With 478A co-ax mounts
99,990 RPM. Solid-state instrument. and carrying case. In excellent
Clear read-out. Size only 8in. by condition.

Sin. by 2%in. Weight 44 |bs. BCD HEWLETT PACKARD/

outputs. Operating voltage |10/240
V. AC. Made by famous manufac- EOI(ONTON T,:PE 89°°MB
turer. These units are brand new eak-power calibrator. Measures

in original makers cartons. Our ;::::uzza:‘y pr?awn:: js:éfzgobo:‘lb;:m:(ef;
PUcEIES: power range 200mW peak, full-
scale. RF Impedance 50 ohms.
500 MHz FREQUENCY DIVIDER P.O.A.

TCD 500. Sensitivity I0mV (I-300MHz),
50mV (300-500MHz). The TCDS00 is
designed to extend th?oungf(l%‘ existing
frequency counter by 10 or times to i

a maximum of S00MHz. Completely self- p‘li;:esllykgkwith tuning unit type
contained, no external standards re- RMT. Frequency range 4.2GHz-
quired. The TCDSO00 is suitable for any 7.65GHz. AM/FM.  In w.orking
type frequency counter over |MHz. cc'>ndition Price 655

Solid-state, small size. Brand new. . "

POLARAD MICROWAVE

PLEASE ADD 10% V.A.T. TO THE TOTAL AMOUNT
WHEN ORDERING. INCORRECT AMOUNTS WILL
CAUSE DELAY IN DESPATCH. THANK YOU.

\C DIGITAL CLOCH cres

| Mostek date & alarm'chips with 6 displays £19.P€

TRAMPLS

MONEY BACK IF NOT SATISFIED

all brand new, full spec. Top grade.
Free fabulous NEW catalogue. s&rd SAE. 1

red‘_ Lg o 0]

Gzl 2L ED'S 17pY Til209:.,22, [l
BIGY§'panel clip &RED LED 28p. GREEN &cli 5gp

INFRA RED LEB £1. ICphoto amp4 4p.& amp/switcl!n)H. p

Digital Display [ vyt d Bl

Minitron type 0-9dpDIL£1-19. SOCKETS 13p.

Calculator
batt/mains
from£25

.-l'll
bE149
Hit:All parts & case.National chip. 4digit £20. 6x£23.]

[3 [] e HAS sen
wintegrated circuitsfessy
741:8pin 29p, to99 & 14pin27p 748 33p 709 2Ip |fully £8

710 35p 723 59p. 555 timer 79p ZN414 rx.€1-10[built
703 rf if 28P mc lglo& led £2:76 mc1339€1-20 TADIOO&if£2

IAMP+ REGULATOR 7805,5(&7-20)V. aiso12& ISV £1-49

AUDIO AMPS:mfc4000 50p;|&2W£l~|9;3W£l'29;6W...
7400 etc 6P 7413 32P 7447 £1-25

g7:t7eos/7z 35::7474/;6 39P 7490 63P ”-‘qn TT i-

7492 69P 74121 49P. & all others incat. #1444/ % low prices.

NEW 16pin counter/driver 90/47 £2-25 D cb.PEN 69p.
DIL SOCKETS: Professional /gold P Pins h‘,‘oL,(l?, grofileS,M,lePinBP

23055 33p.four £1. BC107,8€108,8C109 all 7p ea
IN914 3p ZENERS BZY88 8p.1A RECTS 50v 33P 400v 5p.BRIDGE 20p
FETS:2N3819 19p 2N3823E 20p 4L1BE 25P BE182/3/4° 10P

BC212/3/4 11p BCY70 13p BD131/2 35p ea. BFYS5V23 ISpTIS43 25p
2N2926 Oy_7p 2N3053 15p 2N3702/3/4/5/6/7/8/9/10/11 all 9p ea
“N3904/6 Thp HEATSINKS SE/TO5 18f/TO18 5p.TO3:4YL 29p TV3 14p
CAPACITORS 2TV T, =M, T0Ouf 5p.DISCS 4p.PRESETS 5p.CARBON -

POT it , SSP_ULTRASONIC TRANSDUCERS
PO;;’;";S" ﬁ;‘ R R E s A T WS T2VOL T 288
'] ADD 10Z VAT TO PRICES. P&P 10P CWO.

Texas etc with 4 displays €£12. 6displays&chip£14.

alagironics PO. BOX 29, BRACKNELL,BERKS.
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LIMITED QUANTITY

0SSOR

| ALPHANUMERIC

TUBES B7971

Th_e.Alphanumeric NIXIE tube has the
ability to display all the letters of the
alphabet, numerals § thry 9 and special
characters inasingle tube,

grau
YA
mnete

10

DOUBLE BEAM
0SCILLOSCOPES
OUR INCREDIBLE

PRICE

£27 5 Flmm the standpoint of both readabiliy ang
electrical characteristics, the Alphanumeric NIXIE

0 N LY t‘u’hzﬁmvides mafny unigue benefits tncluding
F OC operation # Uniform, cantinuoys line

AL characters gf equal height
4000—50 M HZ DU t, Memory with Simple

solid state drive circyi ility i
TRACE 0SCILLOSCO PE high ambient lighvumnzsl]:!::;:::"g 0
i erts brightness

5mV/cm Sensitivity. 10ns/cm to * Long life with ng logs of brightness
2s/cm Timebase. Calibrated Sweep. 1 % Character heigh: Aia

Gated Trigger.
L Price only 99
SPECIA £325 P

d, Quarameed 12
n.

7X, £26.00.gx

Test Set no 1 pan,
Similar to g,

- £33.00
l.'::cdl?a?,'d batteries axtrg £73_ 00

climatic Av
- o
Pecification as

N
Y [\

) Leather
- ¢ eac Cases f
[ S, trom® el * . “5‘\01\5'\ PR[CE h plus 16p p&p B ©Or above £3 50
for © N3N Js. O ady case enap,
! . . H PR nabj,
oA o tn.‘*\‘“-‘-“‘“igm. 40-100¢ WhilStin its cagg o 20185 the metgr 1o wseq

“Please p,
0te: X
Splash. stand.
Plash-proot ang mu-met:l sf:l:’ ";lly tropicalised
e }

Little used DEC PDP8 systems

available for immediate delivery TELETYPE PUNCH _
o o BRPE High-speed punch. Self-contained. consists of punch
H it. base. motor unit. For use in many data communication
Gomputars & Accessories | esrrisnvay ST N S
= characters per second. words per
« cancdled pl’(l]ect minute). Available for gunching 5.6,7.
_ i H or 8, level codes, into 3", {” tape. Syn-
o chronous, parallel-wire input £145

' MEMORY DRUMS—
SAVE OVER 50% ON
ORIGINAL COST

Sperry Floating Head J101 Memory System
* 256 Data Tracks
l * 1000 bits/inch

WELMEC 7 & 8HOLE
ELECTRO-MECH-
ANICAL PUNCHES
& READER

Models S$110 and R82C. 17 char. per sec. Rebuilt. available
from stock. £45.

ICT KEYBOARDS

* 8 Megabits In original packing— Numerical from £4-50.
* Speed 3000 rpm PDPBE 12K Processor complete with ICT KEYBOARDS
&3 i illi Facit 4001 High Speed Reader (500 cps) in original packing—Alpha-numeric. Prices from £15-00.

Access time 10 millisec. . Data Dynamics BRPE 114 Punch {110 cps) Lo
* Data transfer rate 1.65 megabits/sec. ASR33 Teletype Magnetic Tape Transporters AMPEX TM4. TM2. TM7. FR300.
* Recording bit density 1050 bpi f_;;eerrg i::n 8 megabit Memory Drum 1BM 7330, POTTER, From £89.00.

. . I (gl r

* Complete with electronics for interfacing Rack-mounted in double cabinet TAPE READERS

o BEE PR PDPBE 4K Processor COWS‘D,EtZ ‘a’i"‘d (500 cps} Photo-electric Readers for all colour paper

Facit 4001 High Speed Reader cps tapes up to 1 in.

VBt (015 WEieh7 (B Data Dynamics BRPE 114 Punch {110 cps} 1CL Type 2640 (250 cps), Elliott T2/94 {250
* 128 Data Tracks ASR33 Teletype cps)., Elliott D4/42 {500-1,000 cps).
* 50 bits/inch (Completelinjcabinet Available with full warranty.

Prices from £220.

* 4.4 Megabits A PHUNE CALL CAN SAVE yaU HEWLETT PACKARD DIGITAL

* Speed 3000 rpm
/ ICE!
RING NOW FOR LATEST A BOMB! RING NOW FOR PR 55?%:‘25!.‘,0'_‘?2?5!;. P

second. P E £85-00

ON BRAND NEW DRUMS SUBSTANTIAL SAVINGS FROM [ BYE HIGH
OR EX-DEMONSTRATION LIST PRICE OF THIS DEC RESISTANCE
MODELS MINI COMPUTER & OHMMETER

MODEL 10B

Range frem 0-3-20.000

WIDE RANGE OF SPARES FOR THE FOLLOWING | PDP8I 8K Processor
COMPUTERS ICI 1500, ICL 1900. SYSTEM 4, 4100, Facit High Speed Reader

803, AMPEX, etc. Megohms in 4 ranges at
ASR33 Teletype 500V. Used for the measure-
COSSOR VISUAL DISPLAY DID400. Con- ment of components or

circuits having high paraliel
capacitance. PRICE £20-00

sisting of Keyboard & Display 402 stand alone
capa!glity for alphanumeric data entry. Available £1 950
from £500. Piease phone for details. ’
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HIGHLY
STABILISED
POWER SUPPLIES.
YOURS AT A FRACTION
OF ORIGINAL COST

PRECISION a.c.
MILI.IVOI.TMETER
VF 252 gy
SOLARTRON

DGk,
MuLn
FUNCTIgN,,
Dvm

THEWDRLD
e £75
the D\(E‘ mange * é% Accuracy on aff ranges
7 range- . :
som used 10 , 5% Long Term Stability
1 Canbe th These modular units incor 1.5mv-150y f.5.d. Sensitivi
Upe‘mewn porate overkoad protection on bolhblNPUTLand Range ity
tronix OUTPUT. Lcad regulation of 1% or better. Low N
Tek seres ripple and fast response time. Input voltage < 20IJVlmernal Noise
\eﬁe" unit 120-130 50 Hz. Available in the following types: * Bin. Linear Scale calibrated |
plug-n volts and gp in
irtually Vot 8Amp . £1200  12Volt 12Amp . £22:00
1 " o \'cafmn SV:ll 12 Am? £17-00 12 Volt 20 Amp . . £24-00 * > 30MQ Input Resistanc
PR N S8 any ol §Vol 16 Amp . £2000  30Voit TAms . €100 1 e
e 8. 12Velt 4 Amp . . £20-00 ated or Balanced Input

1 [ ]
Fantastic £1 7 5 {Main Frame onty)
e £235 | POWET JU 1€
545 complete Wi
Tek\m“:‘ Beam Time Base.
Double i o ’
uA\so available: ith CA ; . = VARIABLE VOLTAGE HIGH CURRENT
TEKTRONIX HAHA Wit . HIGH STABILITY HIGH RELIABILITY
. % . » These power supplies were designed for continueus aperation in
\ug‘ln 535 W“h CA computer equi t highest engi standard ]
\X for lang-term reliability and stability. Independent voltage and
TEKTRON 28V 20A £39-50 current meters. Core Transformer 1
-1 6V 25A £25 Manufacturers’ price probably in excess of £200.
piug |
. o = EEcy L L B o oiby ' e |
7-TRACK DIGITAL MAGNETIC H WANDEL & GOLTERMANN I
TAPE STORAGE DECK n‘ u“J Inmn‘ urs Distortion Measuring'Set VZM-1 for colour t.v. 625 lines PAL. £750.
b Distortion Measuring Set VZM -2 556Kg/z- |Zf(\/|Hz. £250.
= Th hines. originall Distortion Measuring Set VZM-83 52/304/556KHz comprises a
e:::mmi(:e:ne are Ig:umv_ TEN TURN 3600° ROTATION generator and receiver used mainly to measure transmission distor-
ex oo precorﬁin et Lineanty ) tion on FM radio link systems. £245.
ideal for datagstorage‘ 7350””" Per cont g"”é”("[""e" Z’g‘m é’gg Voltage & Level Meter 10KHz-14MHz TFPM 43 measuring range
. eoxman 8v-40uv (+20-86d8). £339.
Record and Replay Heads 200 0 Beckman A £2:00 : ¥
] B o Chmiar 500 0.1 Beckman s ) 2.50 Setective Level Oscillator 10KHz-14MHz TFPS 42. £349.
AR sl el -1 10 . Relcon HEL107-10 . £225
TS Froavency | 1K o Refcon HELOTI0 £2.25
: P13 - Beckma: SAT101 £3.00 A
response approximately | 2k 02% eiﬁkmaﬁ 7216 £3-00 Solartron C.T.484 0$(:|||0$(:0pe. DC-40 M HZ.
0 Ko/s to 50 Kc/s. Bit 2K Retiance GPM15 £2-00 q
density 557 b 4 in. | 2 General Contiols  GPA1S/4  £2.00 3% accuracy. Dual Trace Displays.
104 in. spools. 230 V o g; ge:m[' gzﬁ;gm g“r’](]] e,
380V. Capstan motor | 1ok o1 Bg:‘fr;\’;nx A £ate0) TIME BASE. 100 nanosecs/cm-—5 e @
speed 1,500 r.p.m. 48V 15K Colvern CLR2402 £3-00 secs/cm or continuausly vam_:bie up .
DC rewind motors complete with vacuum assembly. Finished in | 25K 05 Helipot SAJ337 £3-00 ﬁ!‘i to 12 secs/cm. Sweep expansionx 5 e s
brush aluminium and matt black. Size 27 in. X 26 in. X 8in. | 29K 005 Beckman SA1244 £4-50 Accuracy: + 3%. . .
Weight 0 Ibs, Price £89.50. 30K 01 Beckman A88 £350 X AMPLIFIER. Bandwidth: D.C LU ©
. 30K 05 Beckman SA1692 £3-00 it n
° 150 Ke/s. Sensitivity: 200 mV/em P
50K Reliance 07-10 £2:25 d 1 Vi . e: @&
50K 075 £2.25 an V/cm. Input Impedance: 1 . |
50K 05 . Beckman A £3-00 M-:hm 4'& l:_F- c A :
100K 01 Beckman A £3-50 INTER ALIBRATOR. C ' 3
?"‘ RCA 301 TAPE DECK 100K . Colvern 2501 £2:25 curacy: + 3%
MODEL 381 gggi 3" gsﬁl;m:: fren ggg DUAL TRACE Y AMPLIFIER.
Technical Data. 3" wide Magnetic Tape. 2 o : Bandwidth: D.C.—24 Mc/s. Rise f 4
o w4 Power supplies: Input 208-230V AC 60 ;';yREE URN ;ﬁgn ROTA'TI'IE(BN £2.25 Time: 14 nanosecs. Sensitivity: 50 :
c/s. Single phase Magnetic recording head. 100100 Beckman szec £3-00 mV/cm. Input Impedance: 1 M.ohm 26pF. Measuring Accuracy: +
PRICE £35 read/write and erase. Seven channels each 300 . Beckman 9303 £2.25 5%direct. + 3% with calibrator.
head. Speed 30"/sec. forward or reversa. 1K Fox PX2/H3 £225 WIDE BAND Y AMPLIFIER PLUG ALSO AVAILABLE. Band-
90"/sec. during rewind. The recording density of 333 characters per 10K 05 Beckman Css. -25 width: D.C.—40 Mc/s. Rise Time: 8 nanosecs. Sensitivity: 50
inch is maintained. thus giving the nominal read and write rate of | 20K20K . 01 Beckman ts £3,00 mV/em-—B0OV/cm. Input Impedance: 1 m.ohm 22pF. Measuring
g . 10K/10K . 01 Beckman [ £300 h o 2 .
g . 18 m r T . B B -z Ct. T CEALAL
}‘IXSCOOO (:r;’arlacltailr;opg;1 setf:o’\rﬂvd Mf_xnr;:um di ah_ert‘e Aof 8" tape reel 50K 05 Beckman cs . £1-75 Accuracy: + 5%direct. + 3% with calibrator. P.O.A
ommodates - of Magnetic Tape. which gives a minimum FIFTEEN TURN 5400° ROTATION
of 1,150ft. available for recording. 25K/25K " Beckman B 10 wartts £6-50 l
46K/46K Beckman B 10 watts £6-50
]
MINITRON AC CLAMP VOLTAMMETER
K.GM. Type 3015F 7 Segment display showing Clamp-on Voltammeter is used for measurements of
figires 0-9 plus decimal point. Character pf AC voltages and currents without breaking circuits. | PROGRAMME BOARDS BY SEALECTRO
9mm height. In' 16 DIL case. Specification These boards are basically a multi-pole muiti-throw switch device
NEW LOW PRICE £1.25 Measurement ranges:—Current 10-25-100— consisting of a X-Y Matrix with two contact decks in the Z Plane
SN7447N BCD 250-500 Amps. Voltage 300. 600 V. running at 90 degrees to each other. Contact is made by either,
Decoder Driver £1.00. Accuracy 4%. Scale length 60mm. Overall shorting or plugging in pins. ideal for prototype work. etc. Boards
£10.50 dimensions 283 X 94 X 36mm. Weight 1.5 Ibs. | availabie in 2 planes. 24 X 50 £29.20 X 11 £15.

Carriage and packing charge extra on
all items uniess otherwise stated.

Please note: all instruments offered are second-hand and tested and
guaranteed 12 months unless otherwise stated.

ELECTRONIC BROKERS LIVIITED

49-53 Pancras Road, London NW1 2QB. Telephone 01-837778

WW-—116 FOR FURTHER DETAILS

PROMPTDESPATCH MAILORDER. CALLERS
1 WELCOMEMON-FRISAM.ta5.30P.M.

ADD 10% VAT TO ALL PRICES

=
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JUST OUT—NEW CATALOGUE ON FULL RANGE
OF PEN RECORDERS. SEND READER'S
CARD FOR FREE COPY (WW 117)

NEW HIGH SPEED PEN RECORDERS 3 MDDELS AVAILABLE:
SINGLE CHANNEL £180 : THREE CHANNEL £310 : FIVE CHANNEL £420
Frequency range DC to 100Hz Recording presented in curvilinear courdinates by means of ink on
paper. Built-n solid state amptifier {one per channel) provides 8 caliarated sensitivity steps. Two
‘marker pens are provided; one of these can be connected 1o intemal time marker oscillator praviding
1 second pulses This pen can also be used as a process marker to mark a desied event on the chart
Second marker pen can be used as ‘zero’ {reference) fine marker or as another event marker Full
range of chart speeds is immediately available hy means of push button controf.

SPECIFICATION. Basic error 4%. Frequency fesponse from OC 1o 100Hz 2 db. Calibrated sensitivity Wem

Wireless World, June 1974

|NIATUHE PEN RECDRDER

Provides permanent record of DC
currents up to 1mA. Eminently suitable
tor use where space is limited. Separate
time marker pen provided. Chart width
80mm. Chart length 40ft. Chart speeds:
Slow 20-60-180 mm/hour. Fast 600-
1800-5400 mm/hour. Dimensions 120x 4
120x285mm. Weight 7.7 tbs. {3.5 Kg)

Price complete with accessories

£39.00

002, 005, 0.1. 02 05, 1.2 5 Widih ol each recording channel 40mm Chart speeds mmisec. 1. 2. 5, 10. 25.
50, 125, 250. Internal caliirating voltage: 40mV. Chart fength. 50 meters. Voltage: 220/250. COMPLEMENT OF

ACCESSORIES AVAILABLE.

10 CHANNEL EVENT RECORDER
Designzd for recording seauences of
up to ten different operations. e.g
sequence of machine tool operation.
switching sequences, etc. Record is
presented in the form of square “"pulses”
When energisec. pen moves by approxi-
mately 4mm. to the right of zero line.
Resporse time 100 milliseconds Chart
width  110mm Chart tength 50ft
Inv. capacity 72 hours. Chart speeds
20-60-180-600-1800-5400  mm/hour.
Size 1B0x160x255mm. Weight 9 Ibs.
Price complete with accessories

£52.00

AM-FM GENERATOR Type AF 1065
Permits fast and accurate calibration of

modern radio receivers. Suitable for
calibration and testing in the laboratory.
AM frequency range: from 140 KHz to
46 MHz in 6 ranges expended range
430-53) KHz. FM frequency range:
9.5-12 MHz; B5-110 MHz. Frequency
accuracy: better than 1%. RF output
voltage: adjustabe from 0.1 p/N to 0.1V.
Output impedance: 75 Ohm constant.
Modulation ~ AM: FM: AM + FM.
Amplitude modulation: 400 Hz: from 0—
50% adjust. Frequency modulation:
1000 Hz adjust. Deviation from 0 ~ +/
— 50 KHz. External modulation: AM:
FM: from 30 Hz to 15 KHz.

£259.00

By

PORTABLE AC/D
RECORDING VOLTAMMETER

Fitted with separate zero-marking pen.
Accuracy 1.5% DC. 2.5% AC. Measure
ments ranges — AC and DC: 5-15-150-
250-500mA 1.6-5 Amps 5-15-50-150
250-.500V. DC only 150mV. Frequency
range 45 to 1000 c¢/s. Chart width
100mm. Chart speeds 20-60-180-800-
1800-5400 mm/hour. Weight 22 Ibs.
Price complete with accessories

£78.00

RCL BRIDGE Type P 966

For measurement of RCL and capacitor
dissipation factor and inductors figure of
merit Q. Consists of a system of switch-
able bridges. a 1 KHz generator. and a
sensitive tuned detector. Particularly
suitable for testing of small production
batches and selection of component
parameters.

Measurement ranges:

Resistance: from 0.1 Ohm to 11 MOhm.

Capacitance: from 1 pF to 1100 pF.
Inductance: from 10 uH to 1100 H.
Accuracy: +/— 1%. Dissipation factor

D: from 1.10 73 to 50. Quality Factor Q:
from 0.02 to 1000. Internal oscillator:

£245.00

SINGLE PEN RECOROER

A most versatile
pen recorder produc-
ing a trace on a
curvilinear 3 in. strip
chart. Two synchro
nous speeds: 1 in.
and 6 in. per hour

Fitted with high and
low alarm contacts
operated by the
moving  coil. Basic
movement 1mA
DC  coil resistance
400 ohms. Fitted
with rectifier to allow
operation on AC
effective col imped-

1800 ohms.

TYPE
230
ance at 50Hz

Power supply required: 230V 50Hz.
Applications: Ideal for “recording
changing phenomena such as:
Temperature: Gas or Liquid Flow Rates. Sound
Levels. Speed variations, Power Demand. Rainfall.
humidity. etc.

PRICE £25.00

also £29.50

relatively slow

DISTORMON METER Type D 566 B

Fully transistorised for measurement of
overall distortion of signals  with
frequencies between 10 Hz and 1 MHz.
Built-in electronic voltmeter can also be
used separately for measuring AC
voltage. basic noise. gain or attenuation
over a wide frequency range.

Distortion meter:—

Frequency range f{in 5 ranges): from 10
Hz to 1 MHz. Distortion factor (in 7
ranges): from 0.03% to 100. Minimum
testing voltage: 300 mV approx. input
impedance: 100 KOhm: 40 pF approx.
Millivoltmeter:

Voltage range (in 12 ranges): from 1 mV
to 300 V f.s.d. Level range (rel. to 0.776
V): from +52 dB to —75 dB. Frequency
range from 10 Hz to 2 MHz. Bandwidth
{within 3 dB): up to B MHz. Accuracy:
better than 5%. Input imped 22

OBTAINABLE ONLY FROM ELECTRONIC BROKERS.
SEND READER'S CARD FOR FREE CATALOGUE OF
TEST EQUIPMENT (WW 118)

MINIATURISED
STRIP CHART RECORDER

Indicates the magnitude of appiied
currents of voltages by a continuous
distortion-free line on pressure sensitive
paper. Moving coil movement. scale
calibrated 0-1 milliamp d.c. internal
resistance 100 ohms. Chart drive motor
240V 50Hz. Chart speed 1" per hour.
Complete with handbook.

Price £25.00

QUTPUT
POWER
METER
TYPE MU 964.

7esen

This instrument basically consists of a
transistorized amplifier voltmeter which
measures the voltage across a specified
load. It is provided with 40 load
values ranging from 2.50hm to 20KOhm.
As the loads are purely resistive, their
value keeps constant with varying
frequency. A special negative feedback
loop allows a nearly linear scale to be
obtained. No damages to the instrument
result from errors in presetting the load
values or the power ranges.

Power measuring range

{in 4 ranges) from TmW te 10W

Level measuring range

Ref. 1mW from — 3 dB to + 40 dB

Frequency range from 20 Hz to 50KHz

Acturacy Within 0.5 48

Lead input resistances 40 Values

Resistances accuracy better than 5%
Calibration RMS.

MOhm: 60 pF approx.

£319.00

£129.00
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FREE NEW CATALOGUE NOW AVAILABLE
SEND READER’'S CARD WW 119

THE REVOLUTIONARY
SUPERTESTER 680R

FOUR INTERNATIONAL PATENTS — SENSIIVITY

20,000 Dhms per Voht

10 FIELDS OF MEASUREMENT

AND 80 RANGES. ACCURACY 1%in0.C. 2% inA.C.

OUTSTANDING FEATURES:

20.000 Ohm per Volt sensitivity ® Fully

screened against external magnetic fields ®

Scale width and small case dimensions {128 x
ot . P 95 x 32mm)} @ Accuracy and stability (1% in

Gauss CREIB AR (AL Temperature D.C. 2% in AC) of indicated reading ®

Met('l' Phase Sequeﬂce l’m A Simplicity and ease of use and readability ® Full ranges

e 7 ) f accessories ® 1000 times overload ® Printed circuit
F To indicat o N h
n?e’asuring [ndlfalor lhelr;h':see board is removable without de-soldering ® More ranges

magnetic sequence of than any other meter. VOLTS AL.=11 ranges: 2-10-50-250-1000-2500. Vatts
field e a 3 phase and 4-20-100-500 end 2000 Voits. VOLTS D.C.— 13 ranges: 100mV-2V-10-50~200-
strengths. 3 supply. £5.95. 500-1000 Vohs 200 mV-4v-20-100-400 and 2000 Vohs AMP DL — 12 ranges:

£11.95 50,A-50044-5 mA-50 mA-50D mA-50 Amp and 100zA-1 mA-10 mA-100 mA-1 Amp and 10 Amp. £ 1 |
AMP._AC. = 1D ranges: 250z8-2.5mA-25 mA-250 mA-2.5 Amp and 50024A-5mA-50 mA-500 nA-5 Amp. 8 50
OTHER ACCESSORIES AVANABLE OHMS REACTANCE = 6 ranges: x1-x10-x100-x1000-x0.000 and Low Dhms. DETECTOR =1 ange: from [
SHUNTS D.C. 25. 50 and 100 amps. £4.50 0 to 10 Megaohms FREQUENCY = 2 ranges: from 0 to 500 and from 0 to 5000 Hz.V. DUTPUT VO _TAGE =9
each. sanges: 10-50-250-1000-2500 V and 20-100-500-2000 Voits. DECIBELS 10 ranges: f om -24 w0

CURRENT TRANSFORMERS A.C. 25 and |} +70 db. CAPACITY -6 ranges: from 0 to 50,000 and from 0 to 500,000 pF using the mains and trom& to
100 amps. £7.00 each 20. from 0 to 200, from 0 to 2,000 and from 0 to 20,000 Micro farad using the incorporated 3 Valts battery.
E.H.T. PROBE Extends D.C. voltage to Bold figures indicate depress button.

ALL I.C.E. EQUIPMENT POST FREE

FANTASTIC
VALUE

UNIQUE
MULTI- |
METER/

THESE ACCESSORIES CAN BE USED IN
CONJUNCTION WITH THE SUPERTESTER
680R. ALSO IN MANY CASES WITH
POPULAR MAKES OF TEST METERS.

Amperclamp ,, Signal
For measuring lniectol’

a.c. currents Producing
from 250mA to 1KHz and

500 amps.
£11.95 SOOlKH2 A
signats for ”

Transistor
Tester

For tran-
sistors and
diodes.
£11.00.

Covering the
range —50 o
+200°C £11.95

Electronic Voltmeter

Input resistance
of 11Mohms
for d.c. and
1.6Mohms
shunted by 10pF
forac. £18.00

with
shockproof
case

MULTIMETER WITH FULLY
AUTO CUT-0!

T

AC/DC

With taut suspension movement and full coverage
of AC and DC cument and voltage ramges. The

AMMETER instrument incorporates all facilities needed for

MU With unique seiflocking meter field and laboratory measurements. Knifo edge
system retains  reading untd pointer and 86mm long mirror scale aliow the high

releasec, enabling engineer to inherent accuracy of the imstrumemt to be G EN E RA' 0 R
With taut band suspension movement obtain  accurate results after utilized in ful. The movements and circuits are

Sensitivity 20.000 ohms per volt on DC testing inaccessible places etc. fully  protected by transistorized triggering Taut Simple combined with

and 4,000 ohms per volt on AC

Technical Data:

0.06-0.6-6-60-600mA-3 Amps DC
0 3-3-30-300mA-3 Amps AC 06-1.2
3-12-30-60-120-600 DC. 1200 Vvolts.
3-6-15-60-150-1300-600-900 Voits
AC. 45 10 20.000 Hz

5000. 5-50-500k$2 resistance. Decibel
range 10 to « 12dB. Accuracy (% of
F.S.D):—DC and resistance measure-
ments +2.5 Price with test leads. and

storage case £8 .00 POST FREE

Designed for use in one hand. measures
without breaking the circuit. It has six
current ranges from 3A to 600A f.s.d.
with the first division at 100 mA. 3 10-t0-1
current rranstormer  supplied with the
tnstrument provides ranges from 300mA
10 60A fs.d with the first division at
10mA. Two a.c. vol:age ranges of 250V
and 600V {.s.d. are provided.

£39.50 POST FREE

inc. leather case

ifcuit . audiolF. Test Dsciliator providing. AC end DC Voltage renges.
gcalz length:  86mm 0.C. cumrent ranges: 50uA D.C cument ranges and esistance ranges. 1kHz and 465kHz-
.5, 1, 5, 10, 50. 250mA 1, 5 Amps. AC. current " res il itable o
ranges: 025, 05. 1, 5 10, 50, 250mA. 1, 5 nsqlalm on_tpul makes i instruments  suitable for pener:
Amps. DC. voltage ranges: 100mV, 0.5, 25. tuning of receivers etc.
10, 25, 50. 100, 250. 500. 1000V. AL. voltage Scate length: 65mm. 0.C. voltage ranges: 05. 2.5. 10, 50.
ranges: 05, 25 10. 25 50, 100, 250, 500, 250. 500. 1000V. AL. vollage ranges: 25, 10. 15. 250, 500,
1000V. Transmission ievel: —5 to + 10db. 1000V. 0.C. current ranges: 005, 0.5. 5, 50, 500mA.
Resistance ranges 0.5. 200; mid-scale reading 13 Sensitivity:  20.000QN. istance ranges: 5-10000) mid-scale
100-3k(2;  mid-scale reading 20002, 100 seading 5000 500 10k: mid-scale raading 5000). 5000~
30kQ): mid-scale reading 20000). 1k0)-300kQ) 100kQ:  mid-scale  rading 5k} 5k(:-Imf)  mid-scale
mid-scale reading 20k(). Accuracy. % of reading 50kQ).
FSD. DC. ranges — 1.5 AC. ranges — 25 Accuracy: 5% of F.5.0. Internas battery: 3V dry cell.

Osciltator ~ output:  1kHz  squarewave. 465kHz  sinewave

MODEL 300 LOGIC PROBE
“\f‘(}‘\‘l

A -compact easy-10-Jperate logic probe.
As a light-emitting diode is used the unit
actuates with low power. |t does not
affect the circuit urder test because of
high input impedance. Up to as high a

fri 12 MH
caueney 22 POS':' FREE £_5-50

Sensitivity: D.C. ranges, 20.0000N. AC. ranges.
4.0000N for all ranges except 257 and 10V modutated by 1kHz squaewave signal. Output voltage: 1V
minimum.

1000QN for 10V range 200QN for 2.5V range.
Batteri ired: 2 d d tomati .

erles - requir ACI stV TG susati Overall dimensions: 160 <« 97 x 40mm. in camying case
complete with test leads.

cutout. 1 dry cel 15V for resistance range.
£7-00 POST FREE

Overall dimensions: 210 x 115 x S0mm. in
carrying case. complete with test leads

POST FREE £1 5.00

ELECTRONIC BROKERS LIMITED

49-53 Pancras Road, London NW1 2QB. Telephone 01-837 7781
PROMPT DESPATCH MAIL ORDER. CALLERS WELCOME MON-FRI 9 A.M. to 5.30 P.M.

WW—117 FOR FURTHER DETAILS
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AMPLIFIER KITS OF “szznctvon

DESIGNER-APPROVED KIT

In Hi-Fi News there was published by Mr Linsley-Hood a
series of four articles (November 1972—February 1973)
and a subsequent follow-up article (April 1974) on a
design for an amplifier of exceptional performance which
has as its principal feature an ability to supply from a
direct coupled fully protected output stage. power in
excess of 75 watts whilst maintaining distortion at less
than 0.01% even at very low power levels. The power
amplifier is complemented by a pre-amplifier based on a
discrete component operational amplifier referred to as the
Liniac which is employed in the two most critical points
of the system, namely the equalization stage and tone
control stage, positions where most conventional designs
run out of gain at the extremes of the frequency spectrum.
Unusual features of the design are the variable transition
frequencies of the tone controls and the variable slope
of the scratch filter. There is a choice of four inputs, two
equalized and two linear. each having independently
adjustable signal level. The attractive slimline unit pictured
has been made practical by highly compact PCBs and a
specially designed Toroidal transformer.

Hi-Fi News Linsley-Hood 75 W Amplifier
Mk 11l Version (modifications as per Hi-Fi News April 1974)

Fult circuit description

F R E E TEAK CASE WITH FULL KITS

KIT PRICE only £62l40 post free (U.K.)

in handbook
(pack 15-—price 30p)

Pack Price
1 Fibreglass printed-circuit board 11 Fibreglass printed-circuit board
for power amp. £0.85 for power supply £0.65 o/
2  Set of resistors. capacitors, pre-sets 12 Setof resistors. capacitors.
for power amp. £1.70 secondary fuses. semicon- VAT Please add 1 0 A)
3 Set of semiconductors for power ductors for power supply £3.50
amp. (now using BDY56. T 13  Set of miscellaneous aparts to a” U ‘ K OrderS
BD529. BD530} @ including DIN skts. mains * i
4  Pair of 2 drilled. finned heat sinks £0.80 input sk?, fuse holder. inter- (07 €1 R s LI s)
5 Fibreglass printed-circuit board connecting cable. control
for pre-amp. £1.30 knobs £4.25
6 Set of low noise resistors. capacitors. 14 Set of metalwork parts including . .
pre-sets for pre-amp. £2.70 silk screen printed fascia fof fufthef /nfofmat/on
7  Set of low noise. high gain semicon o panel and all brackets. fixing
ductors for pre-amp d parts. etc. £6.30 '
8 Set of potentiometers {including Handbook £0.30 p/eaSe write fof FREE L/ST
mains switch) £2.05 Teak cabinet £7 35
9 Set of 4 push-button switches 2 each of packs 1-7 inclusive
rotary mosde switch £3.70 are required for complete
10 Toroidal transformer complete stereo system
with magnetic screen/housing primary: Total cost of individually
0-117-234 V. secondaries: purchased packs £69.75
33.0-33V, 25-0-25V. £9.15

SEE FOLLOWING PAGE

MAINS FILTERS

EX-STOCK.

0.3 AMPS TO 200 AMPS
FOR MOST APPLICATIONS

Filter shown is
a 1 amp filter
{true size)

Prices from

£1-60

CONTACT US FOR YOUR SPECIAL REQUIREMENTS

SUPPRESSION DEVICES (BURNLEY) LTD.

WOODFIELD WORKS.
TRAFALGAR STREET.
BURNLEY

(0282) 33833

51

WW—125 FOR FURTHER DETAILS

CAVERN ELECTRONICS

1974 COMPONENTS CATALOGUE

30p plus 11p Post and Packing

30p refunded on your first order of £3 or over
HUNDREDS OF COMPONENTS ILLUSTRATIONS
Details of our Credit Scheme included.

DATA

Send Cheque or P.O. for 41p to:—

CAVERN ELECTRONICS
94 Stratford Road., Wolverton
MILTON KEYNES MK12 5LU

Retail Counter open Monday to Saturday
(Closed all day Wednesday)

JES AUDIO INSTRUMENTATION
?-90-0 —
9-6-6 Q-

Illustrated the Si452
Distortion Measuring
Unit—low cost distor-
tion measurement down

& ¥ BICG @ o t0.01% £35.00

5 of
Si451 £40.00 Si453 £45.00
Comprehensive Millivoltmeter Low distortion Oscillator
350u Volts 20ranges sine square RIAA

prices plus VAT

J. E. SUGDEN & CO. LTD. Tel. Cleckheaton (09762} 2501
CARR STREET, CLECKHEATON, YORKSHIRE

WW—131 FOR FURTHER DETAILS
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FROM THE SPEGIALISTS-POWERTRAN
WIRELESS WORLD AMPLIFIER DEsiGNS | ELEGTRONIGS

Component packs for a choice of three outstanding amplifiers are stocked together with packs
for a regulated power supply suitable for use with a pair of any of them. Also stocked are
packs for a very well-established pre-amplifier—the Bailey-Burrows design which features six

inputs, a scratch and rumble filter and wide range tone controls which may be either rotary STUART TAPE RECORDER

or slider operating. A set of three printed-circuit boards has been prepared
for the stereo integiated circuit version of this high-

30W BAILEY 60V REGULATED POWER SUPPLY performance Wireless World published design.

Pk. 1 F/Glass PCB £0.80 Pk. 1 F/Glass PCB £0.75 .

Pk. 2 Resistors, capacitors. pots £1.75 Pk. 2 Resistors, capacitors, pots £1.40 TRRP Pk. 1 Reply amplifier F/Glass PCB £0.90

Pk. 3 Semiconductor set £4.70 Pk. 3 Semiconductor set £3.10 TRRC Pk. 1 Record amp./meter drive cct.

30W BLOMLEY BAILEY-BURROWS PRE-AMP F/Glass PCB £1.40

Pk. 1 F/Glass PCB £0.85 Pk. 1 F/Glass PCB £2.05 TROS Pk. 1 Bias/erase/stabilizer cct.

Pk. 2 Resistors. capacitors, pots £2.15 Pk. 2 Resistors, capacitors. pre-sets, F/Glass PCB £1.00

Pk. 3 Semiconductor set £5.60 transistors £4.95

20W LINSLEY-HOOD Pk. 3R Rotary potentiometer set £1.60 For details of component packs for this design please write

Pk. 1 F/Glass PCB £0.85 Pk. 35 Slider potentiometer set for free list.

Pk. 2 Resistors, capacitors, pots £2.40 {with knobs) £2.70

Pk. 3 Semiconductor set £3.35

TOROIDAL T20 + 20

Developed from the famous Practical Wireless Texan

20 WATTS/CHANNEL

Designed by Texas engineers and published in
a series of articles in Practical Wireless. The
TEXAN was a remarkable breakthrough in
delivering true Hi-Fi performance at excep-
tionally low cost. Now further developed to
include a true Toroidal transformer. this
slimline integrated circuit design. based upon
a single F/Glass PCB. features all the normal
facilities found on quality amplifiers. including
scratch and rumble filters, adaptable input
selector and headphones socket.

F R E TEAK CASE and HANDBOOK
with full kits

ACTIVE FILTER CROSSOVER
An essential and critical component in a high-quality speaker system is the crossover unit convention- £ 8 5
ally comprising of a series of passive networks which unfortunately, though introducing reactive KIT PRICE only 2 l2
h '

impedances between the amplifier and the speakers, result in the loss of the advantage of hig
amplifier damping factor and renders the speakers prone to overshoots and resonances. An elegant pOSt free (U 0 K)
solution to this problem. described by D. C. Read in Wireless World. involves the use of a series
of active filters splitting the output of the pre-amplifier into three channels. of closely defined band-
width, each of which is fed to the appropriate speaker by its own power amplifier. A design for a
suitable 20-watt amplifier. based on a proven Texas circuit, was also described by Mr Read. The

printed-circuit board for this has been designed such that three amplifiers may be stacked and P?Ck Set of all low noise resistars Eg"iscg
mounted together on a common heat sink to achieve a conveniently compact module. 2 Setof all small capacitors £1.50
. 2 get o; 4 power supply capacitors  £1.40
et of miscellaneous parts including
ACTIVE FILTER READ/TEXAS 20w amp. POWER SUPPLY DIN soch:(etE, fuses, fuse holders,
cantrol knobs, etc. £1.
Pack Pack FOR 20W/CHANNEL STEREO 5 Setof slide andspus(;\-button %
1 Fibreglass PCB {accommo- 1 Fibreglass PCB £0.70 SYSTEM switches £0.90
dates all filters for one 2 Set of resistors. capaci- 6 Set af potentiometers and ’
channel) £1.05 tors pre-sets {not includ- Pack selector switch £1.45
2 Set of pre-sets, solid ing O/P coupling capa- 1 Fibreglass PCB £0.50 7 Set of all semiconductors £8.25
tantalum capacitors. 2% citors) £1.10 2 Setof rectifiers, zener 8 Special Toroidal Transformer £4.95
metai oxide resistors, 2% 3 Sets of semiconductors £2.40 diode. capacitors. fuses. 9  Fibreglass PC Panel £2.50
polystyrene capacitors £4.20 6 off each pack required for stereo fuse holders £2.60 10  Complete chassis work )
3 Set of semiconductors £2.65 system 3 Toroidal transformer £4.95 hardware and brackets £4.20
2 off each pack required for stereo 4 Special heat sink as- 11 Preformed cable/leads £0.40
system semt|>ly for setof 3 12 Handbook 50’25
amplifiers £0.85 i .
5 Setof 3 O/P coupling ENQUIRIES WELCOME 13 Teak Cabinet £2.75
SUITABLE ALSO FOR FEEDING capacitors £1.00 For quality sets of speakers
ANY OF QUR HIGH-POWER 2 off packs 4, & required for
DESIGNS stereo system
V.A.T. Please add 10%*
SEMICONDUCTORS AS USED IN OUR RANGE OF QUALITY AMPLIFIERS to all U.K. orders
2N699 £0.2 2N4302  £0. BC182L  £0.10 MJ481 £1.20 TIP29C  £0.71 ;
2N1613  £0.2 INSos; Fo4s BC184L  £0.11 MJ431  £130 TIP30C  £0.78 t*or at current rate if changed)
Ml B3 Al B son Bn M Re  fn B8
N .1 N5457  £0.45 .1 . ¥ _ i
2N3053  £0.15 2N5459  £0.45 &7 £0.13 MPSA12  £0.55 TIP33A  £1.00 U':("ORDERS Rostieelin o des
M SE o ma ek mh o wmi B dd He o
2N3704  £0.10 40362  £045 BDYS6  £1.60 MPSAB5  £0.35 TIPA2A  £0.30 OVERSEAS—Postage at cost +50p
2N3707  £0.10 BC107 £0.10 BF257 £0.40 MPSAB6  £0.40 IN914 £0.07 special packing
2N3711  £0.09 BC108 £0.10 BF259 £0.47 MPSUD5  £0.60 IN916 £0.07
2N3819  £0.23 BC109 £0.10 BFR39 £0.25 MPSU55  £0.70 15920 £0.10
2N3904 £0.17 BC125 £0.15 BFR79 £0.25 SN72721P £0.58 5805 £1.20 Dept wwoeée
mmee ma scn gl s Sm e R '
£0.1 BC182K .1 . .
2N4062  £0.11 BC212K  £0.12 BFY52 £0.20 TIP30A £0.60 POWERTRAN ELECTRONICS
PORTWAY INDUSTRIAL ESTATE
for further information please write for FREE LIST NOW! ANDOVER, HANTS SP10 3NN

WW-—103 FOR FURTHER DETAILS
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VARIABLE VOLTAGE TRANSFORMERS
INPUT 233 v. A.C. 50/60

OUTPUT VARIABLE 0/260 v. A.C.
BRAND NEW. All types.

05 KVA (Max. 24 Amp) £10-00
| KVA (Max.5 Amp).. £14.70
2 KVA (Max. 10 Amp).. £28:10
3 KVA (Max. I5 Amp) £31-25
4 KVA (Max. 20 Amp) £72.50

Carriage extra (Max. 37.5 Amp) £102.50

L.T. TRANSFORMERS
All primaries 220-240 volts.

Type No Sec. Taps Price Post
1 30,32, 34,36v. at 5amps. £6 90 45p
2 30, 50 v. at 5 amps. .. £915  60p
3 , 17, 18 v. at 10 amps. £7-20 S0p
4 6 12v at 20 amps. ... £8.60 60p
5 17,18, 20 v. at 20 amps. £915 60p
6 6,12, 20 v. at 20 amps. raes  60p
7 12.20.24v.3t103mps. . ... £675 50p
8 4,6,24,32v.at12amps. rseo  60p
9 6and 12 v. at,10 amps. £4.30 40p

Large selection of other typet in stock, phone for details.

VOLTAGE CHANGING
TRANSFORMER

M.f. to highest W.D. spec. Auto wound, and tapped 0-130,
160-200-250 at least 2KV A. Can also be used as 230-240V. input,

SERVICE TRADING CO

Wireless World, June 1974

STROBE! STROBE! STROBE!

FOUR EASY TO_BUILD KITS USING XENON WHITE
LIGHT FLASH TUBES, SOLID STATE TIMING 4+
TRIGGERING CIRCUITS, PROVISION FOR EX-
TERNAL TRIGGERING. 230-250v. A.C. OPERATION.

EXPERIMENTERS "ECONOMY" KIT

Ad]ustable 1 to 30 Flash per sec. All electronic com-
ponents including Xenon Tube + instructions £6-30.
Post 30p.

INDUSTRIAL KIT

tdeally suitable for schools, laboralories etc. Roller
tin printed circuit. Adjustable 1-80 f.p.s., approx. §
output of Hy-Lyght. Price £12:00. Post 50p.

HY-LITE STROBE Mk IV

Designed for use in large rooms, halls and utillzes a
silica tube, printed circuit. Speed adjustable 1-20 f.p.s.
Light output greater than many {so called 4 Joule}
strobes. Price £12:00. Post 50p.

‘SUPER’ HY-LIGHT KIT

Approx. 4 times the Ilght output of our well proven
Hy-Lyght strobe,

Variable speed from 1-13 flash per sec.

Reactor control circuit produclng an Intense white
light. ONLY £20-00. Post 7

ATTRACTIVE, ROBUST. FULLY VENTILATED
METAL CASE for the Super Hy-Lyght Kit including
reflector. £8.00. Post 60p.
FOR HY-LYGHT STROBE
Post 25p.
*'k************************)(r

incl. reflector, £575.

LI ST T T TR T R TR ST PR TR
XX RN YN YN XN AN XXX XXX K XX

A.C. MAINS TIMER UNIT
Based on an electric clock, with 25 amp
single-pole switch. which can be preset for
any period up to 12 hrs. ahead to switch
on for any length of time. from 10 mins. t0 6
hrs. then switch off An additional 60 mun. audible timer is aiso
incorporated. |deal for Tape Recorders Lng-ns Electric B|ar\kems
etc. Attractive satin copper finish. Size 1356 mm X 130

60 mm Price £2-00. Post 20p (Total inc VAT & Post !32 42)

UNISELECTOR SWITCHES — NEW

4 BANK 25 WAY FULL WIPER 25 ohm coil, 24/. D.C
operation £6-90. Post 30p.

6 BANK 25 WAY FULL WIPER 25 ohm
coil, 24 v. D.C. £7.90. Post 30p.

8 BANK 25 WAY FULL WIPER

24 v. D.C. operation £9-50. Post 40p.

MINIATURE UNISELECTOR SWITCH

2 Bank. 12 position. 24 voit D.C.
operation, full wiper with ancillary
contacts. NEW Price £2-50 Post 20p
As above but with 5 Bank, 12 position
Price £3-50 Post 20p.

VERY SPECIAL OFFER
Miniature Roller Micro Switch. 5 amp 5
¢/o contacts. Mfg. BONNELLA. NEW. Price
10 for £1.50. Post 10p. (Min order 10.}
As above without roller. 20 for £2.0C. Post 10p. (Min ovder 20

‘HONEYWELL' PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH
ASSEMBLY
Each bank comprises of a change-over
rated at 10 amps 240 volt A.C. Black
knob t In. dia. Fixing hole § in. Prices:
1-bank 30p, 2-bank 40p, 3-bank S50p.
(Illustrated) inc. P. & P. Special quotes

for quantities.

24 VOLT DC SOLENOIDS

UNIT containing: | heavy duty solenoid approx. 25 Ib. pull

at 1in, travel. 2 solenoids ot approx 11b. pull at §in. travel.
6 solenoids of approx. 4 oz. pull at § in. travel. Pius 1 24V D.C.
1 heavy duty 1 make relay. Price: £2.50. Post 60p. ABSOLUTE
BARGAIN.

ALSO CALLERS AT:

CHISWICK,
LONDON, W4 6BB. Phone: 01-995 1560
Closed Saturdays.

ALL, MAIL ORDERS,

57 BRIDGMAN ROAD,

115&. grul for U.S.A. elqulpmenl, or reverse to obtain 240V. from * PRO o
115 he Ideal transformer for making up solid state constant w
voltage unit, by use of taps the following voltages may be : COLOUR HEEL JECT R "
obtained: 30-40-50-70-90 Volts at 10 amps. Weight 40 Ibs.. Complete with oil filled *
length' 260 mm., height 190 mm., width 230 mm. In original * colour wheel. 100 watt lamp. *
maker's wooden case, £8:00, carr. £1. : 200/240V AC. Features ex- b 3
* tremely efficient  optical *
300 VA ISOLATING TRANSFORMER % System. £18-50. Post 50p. :
115/230-230/230 volts. Screened. Primary two separate 0—115
volts for 115 or 230 volts. Secondary two 115 voﬁs at 150 VA * | R.p..M. MOTOR and *
each for 115 or 230 volts output. Can be used in series or Darallel : COLOUR WHEEL *
connections. Fully tropicalised. Length 13.5 cm. Width 11 cm. 200/240 It AC. 1 t and wheel £5.60.
Height 13.6 cm. Weight 15 Ib. SPECIAL OFFER PRICE Only * pos‘,40 (ﬁ;(ofno( ava:l:b{gsar;:r:l:at ) e :
£5.00. Carr. 80p I * (35 INCH COLOUR WHEEL ONLY. Price £4.50. Post %
]+ 2o *
240 V A.C. SOLENOID OPERATED Hhkhkkhkhkkhkhkhkhkhkhkhkhkkhkhkhkhhkhkhkkk g
FLUID VALVE * *
Rated 1 p.s.d. will handle upto7p.s.l. Forged | : AUTO FADE *
grnsl body'./ sl?lln'lesps steel core and spring. :n. * COLOUR BLEND MODULE *
.s.p. inletfoutiet. Precision made. British mig. Will control to 750W. of lighting. Aut i *
PRICE: £175. Post 25p. Special guotation for * lad‘e-up, ;gdeu-%own at aomalrs\;ualllf prelfs‘;re,:l‘el; *
quantity. NEW in original packing. * timing, which may be varied between 1 second to *
% | ' minute. Based on 10 amp. triac for maximum *
* reliability. Ready bullt with switch and Time
FOOT SWITCH * Control, on 43" x 5" glass P.C. board. Three *
. modules or more can be sequenced to obtain *
Suitable for Motors, Drills, etc.. etc. % | fantastic colour blending efects. Price £12:50. *
5 amp. 250 Voit. Price 75p. Post 15p. * Post 30p. Per moduie. (Send S.A.E. for further *
% | details:) *
*
VENNER TIME SWITCH whkkkhkkkhkkhkhkhkkhkhkkhkhkkkhkhkkkkk :
TYPE MS@P % BLACK LIGHT FLUORESCENT U.V, TUBES *
4ft. av watt, Price £550. Post 30p. 2f1. 20 tt £4-25.
200/250 Volt 2-ONI?-0FF every 24 hours at any : Post 25p. (For use in stan bi-pin ﬁnings.)wh;lNlﬁ‘zizz. *
manually pre-set time. 20 amp contacts. Fitted 8 watt £1-60. Post 15p. Sin. 6 watt £1:30. Post 15p. Com- *
die-cast case. Tested and in good condition % plete bailast unit and holders for elther 9” or 12 tube. #*
£4°75 Post 25p. * £1-70. Post 25p. (9in. x i2in. measures approx.} *
************************** *

PROGRAMME TIMERS

230/240 Volt A.C. 15 RPM Motors.
Each cam operates a clo micro
switch. Ideal for lighting effects,
animated displays etc. Ex equip-
ment tested.
4 cam model
6 cam model
12 cam model
6 cam model 3 RPM

£2°50 post 30p.
£3-25 post 30p.
£4:00 post 35p.

£3-25 post 30p

High Visibility »

Panel Mounting LED s

25 inch mounting, *16 inch lens. Typical paramelers 2 volt
20 m.a. all types Supplied complete with snap in mountings
and data. Red 4 for £1-00, Green 3 for £1-00, Yellow 3 for £1-00.
Post 5p. (Min. order £1:00.)

GENERAL ELECTRIC POWER-
GLAS TRIACS

10 amp. Glass passivated plastic Triac. Latest device from
U.S.A. Long term reliability. Type SC 146D 10 amp. 400PIV
£1:00. Post 5p. Type SC 146€ 10 amp. 500PIV. £1-30. Post 5p.
(Inclusive of data and applilcation sheet) suitabte Dlac 18p. -

INSULATION TESTERS (NEW)
Test to I.LE.E. Spec. Rugged metal con-
struction, suitable for bench or field
work, constam speed clulch Size L. 8 in.

W. 4in,, H. 6 in., weight 6 Ib.

500 VOLTS, 500 megohms £28-00. Post

1,000 VOLTS,
Post 60p.

1,000 megohms £34-00,

All prices
are subject to

10% VAT,
(10p in the L)

To all orders add 10% VAT to total
value of 'goods inctuding carriage/
packaging

SERVICE TRADING CO.

SHOWROOMS NOW OPEN
AMPLE PARKING

SIEMENS PLESSEY, etc.

MINIATURE RELAYS
12 3 4 1 2 3 4
52 46 6M 60p° 700 6-12 1c/oHD 50p®
58 59 6clo 80p 700 20-30 6cfo  80p
150 4-9 2clo 70p® 2500 3645 6M 60p*
185 8-12 6M  60p® 2400 3048 4clo  60p
308 914 dcjfo  75p° 2500 3143 2coHD 60p*
700 16-24 4M2B  60p® 5800 2426 2cfo  60p
700 16-24 4clo  80p° 9000 40-70 2cfo  60p°
15k 85-110 6M 60p

(1) Coil ohms: (2) Working d.c. volts; (3) Contacts; (4)

Price HD=Heavy Duty. All Post Pald. (*including Base)

6 VOLT D.C. 1 make con. 35p. Post 5p.

9 VOLTD.C. RELAY

3 c/o 5 amp contacts. 70 ohm coil 75p. Post 5p.

12 VOLT D.C. RELAY

3 ¢/o 5 amp contacts 120 ohm coil 75p. Post 5p.

24 VOLT D.C. 3 c/o 600 ohm coil 75p. Post 5p.

2 HD c/o 700 ohm coil 75p. Post 5p.

100 VOLT A.C.

2 ¢/o sealed type. octal base £1.00. Post 10p.
24VOLTA.C

Mfg. by ITT. 2 h.d. /o contacts. 5§5p. Post 5p.

240 VOLT A.C. RELAYITT

240V, A.C. heavy duty c/o contacts. Octal plug in base.

Pnce 75p Post 5p.
Heavy Duty Rela

MOND H Y,
230/24ov AC. 2 /b comactsY 25 amyy RES at 350v A.C.

Price £2.00. Post |Op
HEAVY DUTY SEALED RELAY

110 Volt 2 ¢/o 20 amp contacts. £1-25. Post 10p.

220/240 VOLT AC RELAY

3 c/o 5 amp cont. Sealed. inci 11-pin base. £1.25. Post 10p.

CLARE-ELLIOT Type RP 7641 G8 \
m;::a;:lr: relay. 675 ohm coil. 24 voit D.C. 2 c/o. 70p.

ITT LOW PROFILE

RELAY 500 ohm coil. 12-24 volts
D.C.. 4 c/o. Price 85p. Post 5p each.

DRY REED RELAYS

M.f.g. by ERG 12 volt D.C. encapsutated.
Single cfo 65p. Post Paid. Two c/o 85p. Post Paid.

S C 280 ohm ¢oil 6/12 V D.C. 3 make contacls metal shrouded
§0p. Post Paid. Large range of other types available.

BLOWER UNIT

200-240 Volt A.C. BLOWER UNIT
Precislon German built. Dynamically
batanced, quiet, continuously rated,
reversible motor. Consumption 60mA.
Size 120mm. dia. x 60mm. deep.

Price £3-00. Post 30p.

Mfg. Airtlow Developments Ltd . Heavy Duty.
continuously rated. smooth running. 230/240v
A.C. motor. Size: 16 X 14 cm. {case only).
OAL 15 c¢m. Aperture 6 X 6 cm. £6.50.
Post 50p.

construction, witreous
heavy duty

New ceramic
enamel embedded winding,
brush assembly, continuously rated
25 WATTIOI25l50I100I250;300I500I1k ohm £115 Post 10p.
$0 1/5/10/25/50{100/250/500/1k/1-5k/ ohm
1-60.
1‘:00 WATT 1I5[10I25[50)100/250I500[1 k/1-5k{2-5k/3-5k/5k ohm
£235. Post 1
Black S«lverSkwted knob calibrated in Nos. 1-9. 1}
in. dia brass bush. Ideal for above Rheostats, 22p ea.

A.C. MOTOR M.fg. AEIl

Smooth  running, powerful, con-
tinuously rated, reversible motor.
230/250V. A.C., 50 cycle 1/50th H.P.,

0:25 amp. 900 r.p.m. £3:50. Post 30p.

230V/240V COMPACT
SYNCHRONOUS
GEARED MOTORS

Manufactured by either Sangamo,
Haydon or Smith. Built-in gearbox.
2 RPH, 3 RPH, 6 RPH, 12 RPH.
Price 30p. Post 10p.

CONSTANT SPEED, PRECISION MADE,
6 VOLT D.C. GOVERNED MOTOR

2750 r.p.m. Langth 28 inch, dia
2 inch, shaft § inch. No Toad 40mA.
Tdeal” for portable recorders etc.
£1.50. Post 15p

METERS NEW! 21in. FLUSH ROUND

available as D.C. Amps 1, 5,10, 15, 20 or A.C. Amps

1, 5, 10, 15, 20. Both types £200 Post 15p.
VOLTMETER 0-300V. A.C. £2:00. Post 15p.

f " 600 WATT DIMMER SWITCH

Easily fitted. Fully guaranteed by makers. Will
e control up to 600 watts of all lighting except fluor-
escent at mains voltage. Complete with simple
instructions. £2-75. Post 25p
LED READOUTS
7 series I/h DP }” high characters. 14-pin D.C.L. Available in red
or green, £1-65. post 10p: 4 for £6-00 post paid.

PERSONAL CALLERS' ONLY

9 LITTLE NEWPORT STREET.
LONDON, WC2H 7JJ.
Tel.: 01-4370576
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APPOINTMENTS VACANT

DlSI’LAdYED APPO[NTMEI;ITS“VACAINT(: £11-88 per single col. inch.

LINE advertisements (run-on) : 66p per line (approx. 7 words), minimum two lines. erti . d

BOX NUMBERS : 30p extra. (Replies should bz addressed to the Box number in the advertisement, :J'J:"%‘ﬁl’lﬁ'l'v J;f.fymeznd?pio‘ro u'.ﬁ
c/o Wireless World, Dorset House, Stamford Strzet, London, S.E.1.) July issue subject to space being
PHONE : Allan Petters on 01-261 8508 or 01-928 4597. available.

Classified Advertisement Rates are currently zero rated for the purpose of V.A.T.

THE POLYTECHNIC OF NORTH
LONDON

Holloway Road, N.7. o " =
DEPARTMENT OF PHYSICS ec ronlc ec nICIan
lABonATonv TECH“ICIA“ Within our Group Engineering Department at St. Albans we have an

Grade 5 increasing design and development work load, due to the continuing modern-

(ELECTRONICS TECHNICIAN) isation of existing factory facilities together with a programme of expansion of

There is a vacancy for an electronics technician our production capacity throughout the United Kingdom.

in the physics department of the Polytechnic of
North London. The work is mainly concerned

Ol Lo creiiGmnes fnel Saideg off Qe The post requires a man who can interpret the engineer’s requirements to

measuring  instruments. construct and test electronic inspection and control equipment. This may be in
Applicants must have an appropriate Higher i . . - es. A

National Certificate or equivalent  qualification the form of bottle nspec'uon mgchmes or contrql panels for fgrnac .
and a minimum of seven years’ tcchnical ex- knowledge of good wiring practice for both electric and electronic currents
perience, including a wide knowledge of electronic 2 ired

servicing. IS required.

Salary scale: £2,181 per annum rising by annual . . : . L . .
incrfmpnts ;o Lu ':;ﬂ"im\g,"! }?f_ £2.5i516 per z;nnum The successful applicant will from time to time assist in installing equipment
nclusive ondon xighting  allowance). . . .

(I'\ppl.ca;o:g t0: The H ;l’ . 1:e Phy‘;m 'I"l . at Group factories throughout the U K. The post will suit an electrical tradesman

it S N 1 [} o] 1CS :part- . . . Lo - - .
ment, The Polytechnic of North London, Hollo- who has obtained ONC or similar qualifications in electronics. It would also be

way, London, N7 §DB. [3828 helpful to have working knowledge of small bore pipework.

The appointment will involve some travel to our factory site within the British
Isies. The post offers excellent conditions, interesting work and opportunities
for promotion within the Group.

COUNTY COUNCIL OF ESSEX

North-East Essex Technical College
& School of Art

Electrical Engineering Department

ChiefLaboratory Technician Mr. A. Raine Howe,

Design and Development Engineer,

Please apply in the first instance to:—

is required. Applicants must have good experience

in the maintenance and construction of electronic Research & Development Centre,
equipment, some of it in upervisory capacit P
ent, C 1t 1 a s CrvISOr, Ci City. .
Salary, _lcchnicians' scale T.5, £1.926-£2,235 Va“eV Road Industrial Estate,
p.a., starting point according to qualifications Porters Wood, St. Albans, Herts. 13784

and cxperience.

Five-day 37-hour weck. permanent super-
annuable post.

Request application form. quoting ref. T.121,
from the Principal, North-East Essex Technical
College & School of Art. Sheepen Road, Col-
chester, Essex CO03 3LL. Closing date 2lst June,
1974 3829

UNIVERSITY OF SUSSEX EXCITING OPPORTUNITY
SCHO?CLIE%I::EASPPLIED FOR A YOUNG MAN
ELECTRONICS ENGINEER INTERESTED IN C.CT.V.

(Technician Grade V) Six months ago we set up our TV.studio andare now looking forayoung man
There is a vacancy for an experienced elec- tojoin our Video production team. He will assist the Studio Engineer in the
:2?3532;?3lieuﬁptr;’e:f Jaefhpaﬁ"ﬂ,lzenfférf:|§ operation, maintenance and development of a 3-camera colour C.C.T.V.
jcienlce Division. Eutaes also include some system, incorporating telecine and U-matic videocassette copying facilities.

evelopment work on projects associated i i | i el
R R ey S T ET Some knowledge of T.V. theory is essential and any experience in servicing
out in the Laboratories. VTR’s and cameras would be useful.
In the near future, it is anticipated chat the You'll be given every opportunity to learn about colour C.C.T.V. —including
uccess' (1 . N . )
f’,f beéomi:;’}u;,;’i:v“t’,;ved’{: the oppom of day release. The salary will be according to age and experience plus L.V's.
the University’s Electron Microscopy Service [
Suite fo; which additional  teaining | (i If you're interested and want to know more
necessary) would be given.
Salary on scale £1881-£2241 per annum. Telephone Peter Makosz on 01-499 0031

Applications giving full details of age, qualifi- or write
cations and experience should be sent to the
Laboratory Superintendent, School of Applied i
Sciences,_ University of Sussex, Brighton HAMBRO LIFE ASSURANCE
BNI 9QT. e 7 Old Park Lane, London W1Y 3LJ.

3822
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A job in the Post Office
Maritime Service is the key to an
interesting career, whether you
have recently qualified and are
looking for a shore-based job, or are
seagoing and wish to swallow the
anchor. A progressive future in the
Post Office could be yours if you
hold a General Certificate in
Radiocommunications, issued by
the Ministry of Posts and
Telecommunications, or an
equivalent certificate issued by a
Commonwealth Administration or
the Irish Republic.

Starting pay at age 19 is
£1,567 ayear, including contributions
to a compulsory pension scheme,
with an additional allowance
averaging £300 for shift duties. After
two years', satisfactory service your
pay becomes £2,054, rising to a
maximum of £2,622 at age 25 years.
If you are over |9 years of age your
salary is dependent upon age
atentry.

There are opportunities for
further promotion to positions with
a basic salary of £3,475 and prospects
for advancement into Senior
Management.

Forfurther information, write
to the Inspector of Wireless
Telegraphy ( L6524 ), MRSD/ETI7,
Room 643, Armour House,

St. Martin's-le-Grand, London
ECIA TAR.

Post Offfice

Telecommunications

ATORS

V]

yAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA

\V/AV/AV/ANV/ANY/ANV/ANV/ANY/ANY/ANY/AY/AVY/ANY/ANY

Wireless World, June 1974

Electronic

Technicians
WALLSGRAVE HOSPITAL

Two Electronic Technicians are required for
the Electronics Department dealing with the
maintenance of a wide variety of electronic
and electro medical apparatus.

Applicants must possess HN.C, H.N.D., or
O.N.C. in electronics or equivalent City

and Guilds Certificate.

General diagnostic maintenance experience in
the electronic field is necessary. Training in
maintenance of specialised hospital equipment
will be given. Salary scale from £1,719 to
£2,211 p.a. Additional payments are made if
overtime is required. Applications stating age,
qualification and experience, together with
the names of two referees should be sent to
the Group Engineer, Coventry Area Health
Authority, P.O. Box 92, The Birches,
Tamworth Road, Keresley End, Coventry.

COVENTRY
Area Health Authonty

(ANY/ANV/ANV/ANV/ANY/ANY/ANV/ANYANY/AY/NYAVAV/AY

Video Circuitry
Design Engineer
—Canada

In just 12 years our client has grown into an internation-
ally recognised leader in the field of television broadcast
equipment. We seek a specialist who can join their re-
search and development laboratory as a Project
Engineer, in their modern manufacturing facility in
Montreal, Canada.

This is an opportunity for you to join a company which
has shown its ability to grow in an expanding market,
and you will have had at least 3 years’ experience in
creative linear circuit design, with a full understanding of
professional broadcast equipment. This career position
offers outstanding prospects for personal development
in a young country with an expanding economy.
Excellent salary and benefits, with all reasonable
relocation expenses paid.

Contact Stuart Tait
(quoting reference DC/19/6)
Lansdowne Recruitment Limited,
Design House, The Mall, London W5 5LS.
Tel. 01-579 6585.

Limifed

Recruttment

\V/ANV/ANV/NY/ANY/ANV/NV/ANV/ANV/ANVY/ANV/ANY/AN/ANY/ANYANYANY/ANY/ANY/A\Y/ANY/AN

3824
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TEXAS INSTRUMENTS®

aggressive thrust into the CONSUMER ELECTRONICS MARKET with its rapidly expanding range of power semi-
conductors, has resulted in opportunities for creative and energetic engineers. These engineers, when appointed, will join
a team of technologists from many different disciplines. based in Bedford, responsible for the deve opment and production
of high voltage transistors {up to 2.2KV) and other power semi-conductors to serve the TV defleczion market world-wide.
It is expected that the significant advances in technology which have already taken place and the further advances expected
from this highly qualified and prolific team, will soon begin to impact in other market areas

The work is demanding, exciting and -ewarding.

SENIOR APPLICATIONS ENGINEER
This position requires an engineer with a high level of personal drive coupled with at least 3 years’ experience in semi-
conductor television design.
The major part of the work will be involved with the power stages in television—power supplies, deflection and associated
control circuits. This is a splendid cpportunity for a creative mind to develop new system design concepts which provide
cost effectiveness and/or technical improvement in the end equipment and which will often involve the areation of a new genera-
tion of semi-conductor products.
Another aspect of the work will involve customer contact to determine specifications and dévice cperating conditions and
maintain close liaison with the development and characterization groups in Tl to advise on current product suitability and
play an active role in determining future products.
The present scope of the work covars TV design world-wide and there will be every opportunity o branch out into other
fields.
On joining the company, the successful applicant will be working alongside first-class applications engineers in many fields
including MOS, Opto, Bipolar digitel and linear IC’s and there will be every opportunity for cross fertilization of ideas from
the various disciplines.
Salary is in the range of £2,500—£3.£00 but could be higher for outstanding candidate.

PRODUCT DEVELOPMENT ENGINEER/SENIOR
ENGINEER

Required for the development of new high voltage transistors
and other power semi-conductors for the consumer and
other markets.

Responsibility covers all aspects of development from
translation of market or application requirements into
specifications and device designs. to the ultimate intro-
duction of new devices into the mark=t place.

CHARACTERIZATION ENGINEER

To be responsible for all aspects of tt e characterization func-
tion for power semi-conductors, including those being
currently developed to serve the TV deflection and other
similar markets.

This will include the instigation and control of charac-
terization programs, and based on these programs the
preparation of product specifications and reports to
demonstrate the product’'s capabilities and promote them

in the market. Development of measurement techniques to
meet customer requirements and the interpretation of these
into production tests to guarantee the required operating
characteristics. The implementation of product evaluation
programs on engineering and development samples to assess
their operating characteristics and ratings against required
specifications. The establishing of product recurrent
evaluation programs.

Close liaison with other disciplines such as product marketing
and product engineering will be essertial.

The person appointed will be qualified to degree level in either
electronic engineering or physics and would preferably have
2 years’ semi-conductor experience, though the right person
with a general electronic engineering background will be
considered.

Salary is in the range of £2,000-£3.000 but could be
higher for outstanding candidate.

A full range of benefits include:
* FREE PRIVATE MEDICAL PLAN

New devices are characterized under operational conditions
which often involves the development of new measurement
techniques. T! is a forerunner in this field and some of the
latest equipment is available for this work.

Close liaison with engineers from cther disciplines such as
applications is essential. A degree of involvement with
customers is also required for intrcduction of new devices
and resolution of operational problerrs.

The appointee will be qualified to degree level in Physics
or Electrical Engineering and will have at least 2 years’
experience in semi-conductors, bul above all he will have
a creative and agile mind.

Salary is in the range of £2,000—£3,000 but could be
higher for outstanding candidate.

* FINANCIAL HELP WITH RELOCATION
* EXCELLENT WORKING CONDITIONS
* GENUINE PROMOTION OPPORTUNITIES

* SUBSIDIZED CAFETERIA

Please write or telephone {reversing charges) Patrick Fitzgerald, Ext. 3490.

TEXAS INSTRUMENTS LTD
’ Manton Lane Bedford

Telephone Bedford 67466
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Take off withthe _ .2 |
Leaders in T.V. )7

Broadcast
Equipment.

Pye TVT design and manufacture an exten—

’7/ //,/////7// : ? | "

and intend to stay so. One of the ways of doing

sive range of TV equipment whichis used

the world. At the moment we have appoint
ments at all ievels of seniority for:

in all points of broadcasting networks all over

this is by paying the best people competitive
salaries and encouraging advancement.

We offer, among many fringe benefits,

a pension with life assurance; and will

pay overseas allowances in addition
to removal expenses.

In return we require a high degree of
technical competence and practical
ability with present generation
monochrome and colour TV transmitter
and studio equipment.

Please write giving brief outline of your
career to date to:

Mrs J. A. Macnab - Personnel Manager

. ..
lQ Pye TVT Limited
P O Box 41 Coldhams Lane
Cambridge CB1 3JU

Amember of the Pre of Cambridge Group

INSTALLATION AND
COMMISSIONING ENGINEERS

PLANNING ENGINEERS
PLANNING DRAUGHTSMEN

Work will involve the planning,installation
and commissioning of equipment for contracts
both in the UK and overseas. You'll be based
inCambridge but, Instaliation and Commission —
ing engineers especially,could be asked to
tackle assignments abroad for periods of
up to six months.

But it's not only you that will take off —
so will your career. Pye TVT are leaders

3831
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“”l MICROWAVE COMPONENTS LTD.

Radio/Audio/TV
Engineer

The Littlewwoods Organisation is one of the largest and
fastest-growing retail organisations in the U.K. and is
also one of the country’s leaders in domestic radio, audio
and T.V. retailing. High standards of production quality
are essential for merchandise included in our Mail Order
catalogues and, with the continuing expansion of our
activities, we need to fill a particularly interesting
vacancy in our Liverpool headquarters.

gy

e

Salesman/
Sales Engineer

We are seeking a man experienced
in selling to the electronics industry
to successfully sell our range of
coaxial and multipin connectors
and high frequency components in
the Midlands and Northern Home
Counties.

We require a suitably-qualified technologist to maintain
these standards, by acting as Quality Controlier to
ensure that samples of goods we receive from
manufacturers meet with our value, safety and
performance requirements.

The work involves direct personal contact with our
suppliers and the development of engineering
modifications to merchandise when these are necessary
to allow our standards to be met. It also involves
maintenance of the high technical standards of our
repair workshops. Some travelling will be necessary. An attractive salary company car
expenses and excellent prospects
will be offered to the successful

candidate.

Applicants will be educated to degree level, or at least
to HNC standard in Electronic Engineering; at least

3 years’ experience in domestic electronic equipment
manufacture — including design and production — is
desirable.

The Company offers an excellent salary, together with a
generous relocation allowance, if required. Please write in confidence to:
S. W. Marsh, General Manager
Radiall Microwave Components Ltd.
Romar House, the Causeway
Staines, Middlesex

| 13814

To apply, please write giving details of yourself and
your career to: Appointments Manager, Littlewoods,
JM Centre, Old Hall Street, Liverpool X.

Littlewoods

3803
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Ground Radio Technicians

International Aeradio in conjunction with Lockheed Aircraft
International are jointly engaged on a wide range of civil
aviation and communications contracts in the Arabian Gulf
and can offer Ground Radio Technicians highly rewarding
opportunities in two areas of activity.

One covers the maintenance of transmitters, /;%f
receivers and aerial systems of HF point-to-point /2;/7’(/.-~
links using SSB/ISB and FSK techniques and calls AL
for a good knowledge of radio systems using /
multiplex techniques in VHF, UHF and SHF bands.

The other requires experience in the maintenance of

Ground/Air communication systems and Radio

Navigational Aid equipment such as NDB, ILS,

TACAN and CADF.

These are unaccompanied positions earning a satary of £3,617 p.a.
tax-free plus a gratuity of £800 p.a. for a 2%-year contract;
generous leave including free return flights to London each six -
months. free bachelor accommodation and non-contributory
sickness schemes.

Telephone or write for an application form
to: The Recruitment Officer, Ref: GRTAWWW,
International Aeradio Ltd., Aeradio House,

Hayes Road, Scuthall, Middx.
Tel 01-571 0678.

LOCKHEED

Test/ Commissioning

Engineers We know of more
Are you in an ever deepening rut? QOOd iObS thun are
Why not join a progressive Company engaged in the prin'ed on 'his puge .

production of sophisticated equipment for use in the

Graphic Arts Industry?

Even if you scour the Sits Vac columns you
This is interesting work in the field of Digital Electro/ won't find all the good jobs to fit your qualifications.
Optical Phototypesetting. Advanced digital display Because the best jobs aren’t always advertised.

More and more companies are using the
Electronics Appointments Register to find qualified
men and women.

technology is used in conjunction with Digital Com-
puting Techniques. Test and Commissioning Engineers

of all grades are required for our rapldly expanding ]Oin one of our chisters and soon you COUld
production programme. We offer good salaries, be on a short list for a better job. Our confidential
excellent terms and conditions of employment, but service costs you nothing.

. . . int upon—we’ll mail you by return.
most of all an exciting working environment. Send in the coupo y y

Ring 01-205 0123—ask for Maurice Alberts. He will
tell you more. G A R

Graduate Appointments Register

Please send me details of how to enrolon one of your
Appointment Registers:

Name
L¥NOTYPE—PAUL LTD., é N
Kingsbury Works, % o
Kingsbury Road, Age limits 20-45.

1971 1974

London NW9 8UT. 2801 Post to G.A.R. 76 Dean Street London W.1. 01-734 6536 e
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Just one
technician’s
opinion of
his future
with us.

David joined Marconi Communication Systems Ltd. in 1968

and has been in the Repair and Calibration Section for 12
months. He is currently studying for his City & Guilds
Telecommunication Technician certificate on a day release
basis. His work is varied and interesting and consists of
checking and maintaining the performance of complex
electronic test equipment used to test and develop the
Company's products.

If you have some experience of modern circuitry and fauit

finding, why not find out more about a job alongside David ?
If you have C & G or ONC so much the better. There are also

opportunities for people with experience in computers for

our Automatic Test Department. We can offer good salaries and

all the career opportunities that existin a large Company

together with generous removal expenses where necessary.

The positions are based in Chelmsford, so why notclip the
coupon and send it now to Gordon Short, Technical

Recruitment Officer, Marconi Communication Systems Ltd.,
New Street, Chelmsford, Essex. Telephone Chelmsford 53221.

Ext.592.

...l consider that the ever increasing knowledge
that | am acquiring is the basis of an interesting and
rewarding career"”.

David Orves Age 22
Calibration Technician.

e

| Name

Address

A GEC-Marconi

VOICE OF KENYA

MAINTENANCE ENGINEER

(Broadcast Transmitier)

Required by the Ministry of Information and Broadcasting to
introduce a revised maintenance system and assist in its imple-
mentation; to instruct staff and compile a maintenance instruction
manual; to give occasional lectures on maintenance to engineering
trainees.

Candidates 30-50 years, must hold a degree or diploma in Engineer-
ing with extensive practical experience in organising and under-
taking maintenance of sound transmission equipment, medium
wave, short wave and VHF transmitters, Experience as an Instructor
in maintenance techniques would be an advantage.

Salary in the range £3,020 to £3,340 p.a. which includes an
allowance, normally tax free, of £1,210 to £1,380 p.a. Terminal
gratuity 25 per cent. For a married man with two children paying
tax at the standard rate the total emoluments described above,
including gratuity, approximate to a gross (i.e. before tax) UK
return of £5,150 to £5,350 and for a single man £4,950 to £5,200.
Other benefits include:—Subsidised Accommodation, Education
Allowances; Holiday Visit Passages; Free Family Passages;
Appointment Grant £100/£200; 30 month tour.

The post described is partly financed by Britain's programme of
aid to the devetoping countries administered by the Overseas
Development Administration of the Foreign and Commonwealth
Office.

For further particulars you should apply, giving brief details of
experience to:

M Division, 4 Millbank, London SW1P 3JD, quoting reference
number M2K/730923/WF. 3779

CIRCUIT DEVELOPMENT ENGINEERS
TELEVISION SYSTEMS
SALARY RANGE £7,000 (OPEN)

The Grass Valley Group, Inc. (USA}, aleading manufacturer
of television tine and terminal equipment, has immediate
openings for highly quahified circuit development engineers
Specifically, we are looking for creative and resourceful
people who are capable of carrying ideas throuygh to com
pleted products. Applicants are expected to be familiar with
the latest solid state devices and techniques, and preferably
should have experience in the design of video switching sys:
tems, video processing systems, and possibly digital video
systems. Some experience in television studio operations and
techniques 1s also desirable. Educational requirements are a
C.E. or a B.Sc. in electronic engineering. A minimum of five
vears’ design experience is required.

If you are interested 1n a challenging and rewarding career
with an expanding company, please airmail a resume of your
educational and technical background, work experience, and
personal history to Willam L. Rorden, Chief Engineer, The
Grass Valley Group, Inc.,, P.O. Box 1114, Grass Valley,
California 95945, USA. Resumes need not be formal; how
ever, we are interested n learming as much about you and
your experience as possible. Immediate consideration will be
given and response made to suitable applicants, with a view
toward arranging personal interviews in London in early
1974. All resumes will be treated in confidence. References
will be required at or prior to the time of interview.

Grass Valley ts a small town located in the foothills of the
Sierra Nevada mountains in northern California, adjacent to
summer resort and ski areas, and 2 1/2 hours from San
Francisco.

THE GRASS VALLEY GROUP, INC. /&\/6\

3611
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ELECTRO-OPTIC
SALES

Owing to continued expansion, there is a vacancy for
a technically qualified man (physicist or engineer)
aged 26/36 to be based on our London Office as an
outside sales representative. We are a well known
firm of Engineers and Instrument Makers with a wide
range of products.

The man we are seeking will have the ability to express
himself clearly and to get on with people. He will have
experience in electronics and preferably will have an
interest in optics. He should have commercial sense
and be willing to travel frequently in the UK. He will
live within range of London, north of the Thames,
and be expected to cover an area which will include
the Midlands, but nothing south of the Thames.

The work is exceptionally interesting and the position
progressive. Specialised training can be given.

Write, marking envelope “Personal” to:

Director,
Barr & Stroud Ltd.,
Kinnaird House,
1 Pall Mall East,
London SW1Y 5AU.
(3758

TELEVISION SERVICE ENGINEERS,
INSTALLATION ENGINEERS,
C.C.I.V. ENGINEERS,
AUDIO-VISUAL ENGINEERS

AND CABLE INSTALLERS

are urgently required to cope with our rapidly increas-
ing business in hotels, banks and industrial premises
in London and the South East. If you are experienced
in any of these fields, we will welcome you with
open arms. If you are a television enthusiast with
sound technical knowledge but without previous
experience in the industry, we can probably find a
place for you. Salaries start at about £2,000. Fringe
benefits include, private use of Company estate
car, bonus scheme, lunch allowance, pension and
life assurance schemes, staff status.

TELEVISION SYSTEMS & RESEARCH LIMITED

Southern Regional Office, Market Road, Richmond,

Surrey. Telephone 01-560 3246
. 13773
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Elecironics

up1o£5000

Many jobs which would suit you down to
the ground - either in the U.K. or overseas —
are never advertised. Yet it will cost you
nothing whatever to give yourself the
opportunity to be considered for them.

Join the Lansdowne Appointments Register
— used by hundreds of employers to select
electronics engineers. You have nothing to
lose, everything to gain — and it's all
conducted in strict confidence. So post the
coupon — find out exactly how you can
make use of a service which is all the more
valuable for being free |

To: Stuart Tait, Lansdowne Appoint-
ments Register, Design House. The
Mall, London W5 51S. Tel: 01-579 6585
(anytime — 24 hour answering service).

Please send me further details.

AVAVAVAVAVAVAVAVAVAVAVAVAVAVAQ

Name.............
ge (20-4 ony; .................................. D
:ddr(ess...jr’_....l...) .................................... §
<
>
S
lansdopwnel:
fippointments Register
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HACKER RADIO LTD

MANUFACTURERS OF RADIO AND AUDIO EQUIPMENT
OF OUTSTANDING QUALITY

An opportunity occurs in our Development Department for a

RADIO ENGINEER

10 be responsible for the design and development of advanced domestic
broadcast receivers.

The successful applicant for the post will have had previous experience
in this field and will possess HNC or equivalent qualifications.

We also require for our Development Department a competent

DESIGN DRAUGHTSMAN

who will be engaged primarily upon detailed work in connection with
radio chassis and associated assemblies, but who will also find himself
playing the role of mechanical trouble-shooter upon occasions.

Both positions offer attractive salaries plus an excellent contributory
pension and life assurance scheme, and the chosen applicants will be
directly responsible to the Technical Director.

Please write, giving full details of experience and qualifications, to:

The Technical Director,
Hacker Radio Ltd.,

Norreys Drive, Cox Green, Maidenhead, Berks., SL6 4BP
(3791
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Foreign and Commonwealth Office

Telecommunications
Technicians

at Hanslope Park, Milton Keynes, for work on various receivers and
associated test equipment, recorders, telephone and teleprinter equipment,
electronic ancillary equipment {some using analogue and digital techniques),
voice frequency telegraph and other specialized equipment,
Candidates must have ONC or equivalent in electrical/electronic subjects
and have served an apprenticeship or had equivalent training
Starting salary £1.745 (at 21)—£1,937 (at 23)-£2,365 (at 28 or over on
entry); scale maximum £2.,587. Prospects of promotion up to £3,761. Non
contributory pension scheme
For full details and an application form (to be returned by July 5, 1974),
write to Civil Service Commission, Alencon Link, Basingstoke, Hants
RG21 1JB, or telephone BASINGSTOKE 29222 ext 500 or LONDON
01-839 1992 (24-hour answering service). Please quote T/8651

13811]

Assistant Editor
electronics

An English subsidiary of a Dutch scientific and tech-
nical development and publishing company requires
an assistant editor for a monthly magazine on elect-
ronics, the first Enghish language 1ssue of which is to
be published later this year. Applicants should have a
sound knowledge of electronics and an ability towrite
lucidly on that subject. Previous journalistic
'\ experience I1s not essental but would be an advan-

tage as would a knowledge of the German language

The Dutch company already publishes similar maga-
zines in Holland and West Germany with an
aggregate monthly circulation of 115000 The |
successful apphcant will have the opportunity to
assist in the technical development of the proposed
magazine on attractive terms and conditions of
employment The location of the company’s offices
has not yet been decided but 1s likely to be in the
London, Leeds or Birmingham areas

Apphcations with career details should be addressed
toR P G Lew:s, A C A, Kidsons. ColumbiaHouse, 69
Aldwych, London WC2B 4DY

3823
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Southern
Television

have vacancies for ELECTRONIC
ENGINEERS at their Southampton
Studios,

1st year Engineers are required in
Telecine and other Operational
Departments

QUALIFICATIONS should be to ONC or
Final City and Guilds Telecommunications
level

SALARY— 1st year Engineer £2,055
rising by annual increments to £3,007
after 6 years.

Excellent Pension, Accident Insurance
and Life Assurance Schemes in
operation.

Apply in writing to

The Personnel Administrator,
Southern Television Ltd,
Northam, Southampton SO9 4YQ

SOUTHERN

INDEPENDENT TELEVISION 3594

JOHN KING require
NEW WORTHING SHOP

Senior Technical Salesman for Hi-Fi, Tape

Department. Terrific scope, superb facilities.
Fult details in confidence to
JOHN KING

71 East Street, Brighton. Tel: 25918/27674.

[3688

TAPE ENGINEER
Able to operate and maintain tape
duplication and recording equipment.
London area.
Money no object for right person.

Apply:
ITA, 5 Pratt St.,, NWI. Tel: 01-485 61692é
(37

RADIO OFFICERS

Do you have PMG |, PMG Il, MPT 2 years operating experience!

Possession of one of these qualifies you for consideration for a Radio Officer post
with composite signals organisation.

On satisfactory completion of a 7-month specialist training course, successful appli-
cants are paid on a scale rising to £3,096 pa; commencing salary according to age—25
years and over £2,245 pa. During training salary also by age, 25 years and over £1,724
pa with free accommodation.

The future holds good opportunities for established status, service overseas and
promotion.

Training courses commence at intervals throughout the year. Earliest possible appli-
cation advised.

Applications only from British-born UK residents up to 35 years of age (40 years if
exceptionally well qualified) will be considered.

Full details from:

Recruitment Ofvicer,
Government Communications Headquarters,
Room A/1105, Priors Road, Oakley,
Cheltenham, Glos GL52 5A)
Telephone Cheltenham 21491 Ext 2270
[92

OPTICAL FIBRE
COMMUNICATIONS

Communication by optical fibres is a
rapidly expanding new technology which
is being widely taken up by industry.
The Laser research group at Southamp-
ton, comprising some 15 research workers
has been engaged in this field for some
years with supportfrom Science Research
Council, industry and elsewhere. We have
already announced world records for
low transmission loss and high bandwidth
in our fibres and wish to expand the
present research team. Applications are
therefore invited for a number of research
fellowships, including a Pirelli Fellowship,
at salaries linked to the scale for Lec-
turers. Persons with an interest in any
aspect. of the subject are eligible.
Vacancies also exist for research students
and a technician. Applications giving
details of education, experience and the
names of two referees should be sent to
the Deputy Secretary’s Section (Ext.
2400),

The University, Southampton SO9 5NH.
Please quote reference number:
231/R/WW. (3775
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ELECTRONIC
VACANCIES

Engineers
Draughtsmen @ Designers
Service and Test Engineers

Technicians @ Technical Authors
Sales Engineers

£1,600-£5,000 pa

Permanent or Contract

Phone MICHAEL NORTH
01-388 0918
MALLA TECHNICAL
STAFF LIMITED

334 Euston Rd.. London NW1 3BG
195

ASSISTANCE

needed in the construction of
automatic vision testing equipment.
Experience desirable in construction
and testing of TTL/CMOS circuitry at
prototype level. Salary up to £1839
p.a. (incl. L.A.) depending on quali-
fications. ONC or equivalent essential,
HNC desirable.

Applications to Professor R. A, Weale,
Institute of Ophthalmology., Judd
Street, London, WCIH 9QS, by 30th
June, 1974. [3783

MEDICAL UNIT,
UNIVERSITY COLLEGE HOSPITAL
MEDICAL SCHOOL,

University Street, London, WCIE 6}}

MEDICAL
ELECTRONICS
TECHNICIAN

to work in teaching hospital of Medical
School as part of a team evaluating
drugs in man under laboratory and
clinical conditions. '

The successful applicant would operate
and maintain a wide range of electronic
monitoring equipment and will be
encouraged to pursue interest in the
design field. An interest in computer
techniques would be an advantage.

The post would suit a graduate or
person with industrial experience.
Salary in the range £1,440-£2,222 plus
London Weighting.

Apply to the Secretary quoting
Reference CP/2.

[3788

M APPOINTMENTS

Test Engineers
for telecom
equipment
-Haverhill

Have you experience of testing electronic equipment?
If you have, then join the world’s leading company in
this field, where expansion is constant, and
opportunity is waiting for you in the pleasant
surroundings of Haverhill, Suffolk right now.

Your job will entail testing VHF or UHF radio
telecommunications equipment to very high
standards. An indication of the importance placed on
these positions, and the rewards you can derive, is
that the thoroughness of testing procedures is at the
root of Pye Telecom’s rise to worldwide leadership in
this field.

Technical qualifications will be welcome but are by
no means as important as practical experience.
Relocation assistance is available and there is a
possibility of local authority housing. Your
application form will be in the post immediately on

receipt of your brief letter addressed to Mrs. C. Dawe.

¥ Pye Telecommunications Ltd
) Colne Valley Road, Haverhill, Suffolk
Tel: Haverhill 4422

wrer 1 e Pre o Cambiidve Grous

3794

THE POLYTECHNIC OF NORTH LONDON
Holloway, N7 8DB

Department of Chemistry

TECHNICIAN GRADE 5

required for work in the research laboratories. A knowledge of modern instrumenta-
tion and the ability to undertake some construction and maintenance work is

required.

Applicants should have City and Guilds Advanced Certificate, HNC or equivalent

qualification.

Salary Scale: £2,181 rising by annual increments to a maximum of £2,556 per annum
(inclusive of London Weighting allowance).

For further details and application forms please apply to:

Head of Department of Chemistry
The Polytechnic of North London
Holloway Road

London N7 8DB

(3805




City of Glasgow Police
WIRELESS TECHNICIAN (£1,809-£2,040)

The City of Glasgow Police, Wireless Branch, requires an experienced Wireless Technician to install and
maintain a wide range of interesting equipment.

A'City and Guilds Certificate in Telecommunications would be an advantage. but emphasis will be on the
applicant’s ability and experience

This is a secure, superannuated position and the successful candidate is offered scope, variety and
responsibility with the prospect of a steadily developing career in a demanding and even expanding field,
Applicants must be in possession of a current driving licence.

Conditions of Service include a 37-hour week, 18 days annual holiday plus nine public holidays and a
sickness scheme;

Written _applications should be submitted to The Chief Constable, City of Glasgow Police, 21 St
Andrew's Street, Glasgow G1 5PA (3778

B
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The Polytechnic
of Central London

Department of
Communication Studies

STUDIO
ENGINEER

£2,460-£2,790

for the Media Workshop which consists of
two Radio studios and one monochrome tele-
vision studio. The Workshop exists to teach-
broadcasting techniques as a part of a course
in media studies and is therefore equipped
to a higher standard than is usual with
Educational Television studios. Applicants who
will be responsible to the Technical Manager
for the operation and maintenance of vision
and sound apparatus, should have had practical
experience within Radio and TV Studios or
have a theoretical knowledge of sound and
vision circuitry. Qualifications to HNC or
C&G Final level an advantage but not
essential,

Application form from The Establishment
Officer, 309 Regent Street, London, WIR
8AL. 01-580 2020 Ext. 212. [3786

@mmpian 2

Grampian, |leaders in the field of industrial sound systems require additional staff as Systems Planners,
who will be responsible for the detailed planning of industrial sound systems to meet specific
customers’ requirements, and for the progressing of these systems through to installation.
Applicants should possess a sound. basic knowledge of electronics. Experience with solid-state
audio equipment, particularly professional or industrial. would be an advantage. These positions
offer excellent job security, competitive salaries, and pension and life assurance schemes.
Tel. Mr. Turner on
01-894 9141
Or write for application form to.
Grampian Reproducers Limited,
The Hanworth Trading Estate, Feltham, Middlesex TW13 6EJ 3757

FOREIGN AND COMMONWEALTH OFFICE

COMMUNICATIONS
OFFICERS

APPLICATIONS ARE INVITED TO FILL IN THE TELECOMMUNICATIONS
BRANCH OF H.M. DIPLOMATIC SERVICE.

Members of the Telecommunications Branch serve in more than 60
diplomatic missions overseas and also in the UK.

Applicants should be skilled in the operations of HF radio communication
equipment and be competent at sending and receiving the Morse code.
They should produce evidence of a sound knowledge of radio and
electronic theory, eg MPT/PMG Grade I or equivalent City and Guilds
certificates.

Successful candidates will receive training on specialised equipment before
taking up overseas appointments.

Further particulars may ‘be obtained from:

Communications Administration Department

Foreign and Commonwealth Office

Hanslope Park

MILTON KEYNES

MK19 7BH 13813

Have the following vacancies:

1) SUPERVISORY ENGINEER for Sound
Maintenance

Duties include the supervision of the Sound
Maintenance Section, which covers the mainten-
ance. installation and modification of sound
equipment involved with television transmission,
film sound recording and allied film equipment.

2) SOUND TECHNICIAN

Duties include operation of magnetic and optical
sound recording equipment, tape and disc replay
machines in the Studios and Dubbing Control
Rooms. and normal sound duties in the Studios.
including some boom operating.

3) ENGINEER—RADIO LINKS

Duties include the operation and maintenance
of microwave outside broadcast links and radio
telephone equipment. He would work with the
ITN News OQutside Broadcast Unit and flexibility
in working hours and willingness to travel in the
course of his work are essential requirements.

Subsidised staff restaurant. Four weeks holiday.
Staff Pension Scheme. Free Life Insurance.
Tel. 01-637 3144 3767

UNIVERSITY OF NOTTINGHAM
LANGUAGE CENTRE

Recording
Studio Technician

To be responsible for studio, off-air and
other language recording work, editing,
maintenance of Sound Archives and super-
vision of an open Library of Recordings.

Applicants should have experience of
recording and editing to high standards.

Typing ability would be an advantage,
and knowledge of one or more of the
following languages would be desirable but
not essential: French, German, Russian,
Spanish.

Pleasant working conditions in a secure
post. Salary on Grade 2B £1,524-£1,794 per
annum. Apply by letter, quoting qualifica-
tions and previous experience, to the Staff
Appointments  Officer, University of
Nottingham, University Park, Nottingham,

NG7 2RD. Closing date—28th June, 1974.
[3766
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ANTARCTICA |

Areyour
ears big
enough-

topick up the sound
of £2,500 per year!

We are looking for young people with
finely tuned ears to the technical world
of audio and hi-fi who know what is
going on in the marketing fields as
well. This ability coupled with
experience of technical writing or
publications work could secure them
a post with our group of leading
hi-fi publications.

Write to the Group Editor, Clement
Brown, at Haymarket Publications,
Gillow House, 5 Winsley Street,
London W1.

3768

Graduate ELECTRONIC ENGINEER or PHYSICIST

required for research and development in surface and airborne radio-
echo sounding of glaciers. A pulsed radar is used in an aircraft flying
over the ice sheet to measure the ice thickness. The same instrument
used on the surface can measure the velocity of glacier flow.

Candidates should have experience in the design and construction of
advanced electronic circuitry and must be prepared to work in the
Antarctic for periods of four months. The successful candidate will
be based at the Survey’s Glaciological Section in Cambridge. In
appropriate cases research findings may be submitted for a higher
degree.

Salary: £1,793 to £2,889 per annum,

Please apply to :

THE ESTABLISHMENTS OFFICER
BRITISH ANTARCTIC SURYEY
30 GILLINGHAM STREET, LONDON, SW1V 1HY

Telephone: (01) 834 3687 13790

IMPERIAL COLLEGE

ELECTRONICS
TECHNICIAN

(Grade 5)

required for electronics workshop to work
on the maintenance of electrical and
electronic equipment. Digital experience
preferred with qualifications to at least ONC
standard. 9 a.m. to 5.30 p.m. 5-day week.
Four weeks holiday plus generous leave at
Christmas and Easter. This is a contract
appointment with good prospects continua-
tion. Starting salary on scale £2,182 to
£2,557 including London weighting.

Please apply to: Mr. T. W. Dickinson,
Physics Department, Imperial College,
London, S.W.7, or ring 01-589 SI11,
extension 2336. [3808

KIRKLEES AREA HEALTH AUTHORITY
Huddersfield District

Appointment of

Electronic & Biomedical

Equipment Technician

Salary scale £1,719-£2,211 p.a.

(Medical Physics Technician IIl)

This is a newly established post offering wide scope and opportunity in the creation
of an electronics maintenance service. The successful applicant will be responsible
to the District Engineer for the maintenance of a variety of electronic and
biomedical equipment throughout the hospitals in the District. Applicants should
have served not less than 3 years as a Medical Physics Technician V or IV or have
had seven years comparable technical experience and have obtained an ONC,

HNC or HND in electronics or an appropriate science degree or an equivalent
qualification. In addition they should have wide experience of electronic equipment
and the safety aspects involved.

Application form and job description available from the Area Personnel Officer,
Kirklees Area Health Authority, St. Luke’s House, Crostand Moor,

Huddersfield, HD4 5RH

Closing date for receipt of applications: 26th June, 1974. [3789

O

SR 5
Opportunities in the

ELECTRONICS
FIELD

Men with analogue or digital qualifications/
experience seeking higher paid posts in:
TEST—SERVICE—DESIGN—SALES

Phone: Mike Gernat 01-629 7306
NEWMAN APPOINTMENTS
360 Oxford St., W.1. 3760

COLOUR TELEVISION ENGINEER

We are a busy major international advertising agency working on household-name
clients. To assist in the operation and maintenance of a growing colour-television
installation we require a further television engineer. A sound basic knowledge of
television is necessary together with operational experience of broadcast or
closed-circuit television equipment. Experience in the operation and maintenance
of a Rank Cintel Twin Lens Flying Spot Scanner would be particularly
advantageous.

Excellent working conditions, five-day week, four weeks holiday, contributory
pension scheme, free membership of BUPA.

Salary negotiable.

Applications to: Colin Forster, TV & Film Service Manager, Leo Burnett
Ltd, 48 St Martin’s Lane, London WC2. Tel. 01-836 2424. 13771
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TECHNICAL SUPP

ENGINEER -

Domestic Tape Recording Equipment

recruited as the business grows), ¥ Spares
inventory control. % Organising and
conducting training courses for dealer
service personnel.

Y ou must have appropriate technical
experience in the domestic tape recording
field and ideally you should be qualified to

The impending launch of a world famous
range of domestic cassette recorders in the
U.K. has created an unusually interesting
opportunity for a suitably experienced
engineer.

In this position you will be responsible to
the National Service Manager for:

¥ Provision of technical support to the
marketing organisation, including
resolution of technical problems in the field.
¥ Bench servicing (with potential capability
to supervise technicians who will be

move to an area within convenient

diversified and can offer you a challenging

PA ADVERTISING LIMITED,

HNC level. You must live in ot be willing to

travelling distance to Greenford, Middlesex.
The Company is well established and highly

2 Albert Gate, London SW1X 7JU. Telephone: 01-235 6060

position in an informal, yet professional
working environment, with ample scope to
develop your career. There will be a good
starting salary with a full range of employee
benefits. (Ref. A8990/W'W)

REPLIES will be forwarded direct, unopened
and in confidence to the client unless addressed
to our Security Manager listing companies to
which they may not be sent. They should include
comprehensive career details, not refer to
previous correspondence with PA and quote

the reference on the envelope.

3797

NORTHAMPTON
BOROUGH COUNGIL

Engineering Department
AREA TRAFFIC CONTROL

A comprehensive Area Traffic Control Scheme is being designed for the expanding town
of Northampton. The system will comprise a computer control centre connected by data
transmission links to on-street traffic signal equipment.

The Scheme has now reached a critical stage and the first contract is to be let for the
computer and data transmission system.

Design work is proceeding on specifications for traffic signal control, special vehicle
detection and closed circuit television equipment.

The following specialist staff are required to join an enthusiastic team to be responsible
for the successful implementation and operation of the Scheme. All posts are on the
Council’s permanent establishment.

Engineering Assistant (Systems—

Hardware)
£1926—-£2820

for the specification, design, implementation and operation of electronic equipment
associated with the Scheme. Applicants should have a degree in electrical engineering
or a directly relevant discipline and have at least one year's experience of one or more
of the following: digital electronic techniques, data transmission, computer hardware.

Technician (Hardware)
£1644-£2535

Applicants should possess at least ONC in electrical engineering or an equivalent
qualification and should have experience in the testing, commissioning or prototype
construction of light electronic equipment. Familiarity with digital integrated circuits,
electronic techniques and/or modern traffic control equipment is required.

Starting salaries will be commensurate with experience and qualifications. Assistance
with housing and removal expenses, temporary lodging or traveiling allowance in
approved cases.
Further details and application forms from Chief Executive (Personnel). Guildhall.
Northampton NN1 1DE.
This advertisement appears after consultation with the Local Government Staff
Commission for England. Other factors being equal, preference will be given to serving
local government officers.

3759

CHELSEA COLLEGE
University of London

TECHNICAL SUPERVISOR

of
AUDIO VISUAL SERVIGE UNIT
GRADE 7

Applications are invited for the post of
Technical Supervisor of the Audio-Visual
Service Unit. The person appointed will be
responsible to the Director of the Centre for
Science Education for the provision of audio-
visua! services to the College and the super-
vision of the Audio-Visual Service Unit.

Candidates should be capable organisers and
have wide experience of the use of audio-
visual techniques, with particular expertise
in photography. A sound knowledge of
electronics would be an advantage. Salary
scale: £2,992-£3,376 per annum (including
London Allowance). Further details and
application forms from the Personnel Office
(WW), Chelsea College. Manresa Road,
London SW3 6LX. Closing date 26th June,
1974. 13817

THE CITY UNIVERSITY

Department of Electrical and
Electronic Engineering

LABORATORY TECHNICIAN

Grade 4

Applicants are required, preferably with ex-
perience in Opto-Electronics. Duties will be
related to the Laser Group and some assist-
ance in the Electrical Machines Laboratory.
Possession of ONC/equivalent desirable.

LABORATORY TECHNICIAN

Grade 3

Applicants are required to have Electronics
background, to assist in various Research
groups and Final Year Teaching Laboratories.
Saiary scales:

(1) £1,848-£2,163 plus £175 London Allowance.
(2) £1,650-£1,920 plus £175 London Allowance.
Application by lettér quoting Ref. EED/74
to Personnel Officer at The City University,
St. John Street, London EC1V 4PB bylggis

June, 1974.
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Telecommunications

The Shell-BP Petroleum Development Company of  least two of the following:

Nigeria Limited has a vacancy for a qualified (a) Multi-channel fixed communications systems
Nigerian Telecommunications Engineer. (b) Telemetry

You should be academically qualified at C.E.I. (c) Mobileradiosystems

Chartered Engineer level, be eligible for member- If you are a Nigerian National returning to your
ship of the Nigerian Society of Engineers or hold any  country this year and are interested in this position,
other qualifications acceptable to the Council of please telephone Pauline Ford on 01-934 2493 or
Registered Engineers of Nigeria. You must have a  write, giving details of age, qualifications and
minimum of § years’ total practical experience in at  experience, to:—

Shell International Petroleum Company Limited,

- R
Nigerian

Engineer

Recruitment Division, (GM), PNEL /41,
Shell Centre, London SE1 7NA.

3800

The Hatfield Polytechnic

TECHNICIAN
for Psychological Laboratory

for maintenance and construction of a
variety of electronic and other equipment.
The person appointed will work with a
Senior Technician, Applicants should
preferably hold an appropriate intermediate
or National Certificate, or City and Guilds
qualification, but this is not essential.

Salary scale: £1,242-£1,644 per annum.

Application form and further details from:
The Staffing Officer, The Hatfield Poly-
technic, P.O. Box 109, Hatfield, Herts.

Quote ref.: 542, {3806

THE POLYTECHNIC OF
NORTH LONDON

Holloway Road, N7 8DB.

DEPARTMENT OF ELECTRONIC
AND COMMUNICATIONS
ENGINEERING

LABORATORY TECHNICIAN
GRADE 4

Applications are invited from candidates who are
suitably qualified Electronics Technicians., Ex-
perience in microwave/radar technology would be
an advantage.

This is a Laboratory Technician Grade 4 appoint-
ment with prospects of promotion for a man
showing initiative. Five day week totalling 35
hours.

Salary scale: £2,022 rising by annual increments to
£2,337 per annum (including London Weighting).
Write stating age, experience and qualifications to
the Establishment Officer, The Polytechnic of
North London, Holloway Road, N7 8DB.

Enquiries to Mr. S. A, Elliott, 607 6767 Extn. 289.
{3761

Electronic
Gauging Engineer

Within our Group Engineering Department at St. Albans we have an
increasing design and development work load, due to the continuing modern-
isation of existing factory facilities together with a programme of expansion of
our production capacity throughout the United Kingdom.

An electronic engineer is required to assist the Senior Electronic Gauging
Engineer in the application of electronics and electronic machines for the
inspection of glass bottles. The post requires a good knowledge of optics.
electronics, logic and pneumatics and it would be helpful to have some
knowledge of tetemetry, high frequency oscillators or video circuitry

The engineer will be expected to assist in the evaluation, development and
testing under production conditions of commercially available equipment and
to design, develop, procure, install and commission special inspection equip
ment not commercially available,

He will be expected to have a degree, HND or HNC in electronics and it
would be helpful to have some knowledge of control theory.

The appointment will involve some travel to our factory sites within the
British Isles. The post offers excellent conditions, interesting work and
opportunities for promotion within the Group,

Please apply in the first instance to —

Mr. A. Raine Howe,

Design and Development Engineer,

Research & Development Centre,

Valley Road Industrial Estate,

Porters Wood, St. Albans, Herts, 13785

UNITED GLASS
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TECHNICIANS AND ENGINEERS
FOR ST. ALBANS AND LUTON

QUALIFIED OR NOT!

OPPORTUNITIES for challenging work on testing and
calibrating valve and solid-state electronic measuring equip-
ments embracing all frequencies up to u.h.f. in Production,
Service and Calibration departments.

APPLICATIONS are invited from people of all ages with
experience or formal training in electronics and from Ex-
Services technicians.

HIGHLY COMPETITIVE SALARIES, negotiable and
backed by valuable fringe benefits. Overtime normally
available.

GENEROUS RE-LOCATION EXPENSES available in
most instances.

CONDITIONS excellent; free life assurance, pension
schemes, canteen, social club.
374 hour, 5-day, working week.

¥VV\I7VITE or phone for application forms quoting reference

MARCONI INSTRUMENTS LTD,
Longacres, St. Albans, Herts

Tel : St. Albans 59292

Luton Airport, Luton, Beds

Tel : Luton 33866

A GEC-Marconi Electronics Company

THE UUEEN S AwaARD

10 INGUSTAY 19 11
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PROJECT
ENGINEER

(MOBILE RADIO)

Salary Rising to £3,336 (currently under review)

An experienced Engineer is required to undertake
responsibility for the planning and implementation of
mobile radio systems.

He will work in the Communications Planning Section of the
Telecommunications Department and should be qualified to
degree or graduate membership of IEE or IERE.
Experience must include work at professional level in
equipment or systems design at VHF and UHF, with
knowledge of radio propagation theory, multi-base station
operation and control system functioning. Familiarity with
multi-channel microwave systems and digital control
techniques would be an advantage.

Applications, quoting reference WW A706 and
giving brief details of qualifications and

experience, to:

Senior Personnel Officer (Headquarters and

Marketing), West Midlands Gas,

Wharf Lane, Solihull, Warwickshire B91 2JP. /

WEST MIDLANDS
GAS -

Wireless World, June 1974

ASGOTECHNIC LTD.

require

ELECTRONIC
TECHNICIANS

For their MARINE SERVICE DIVISION.
Vacancies are available at most major
ports throughout the United Kingdom and
Eire. The positions are of responsibility
and involve the engineer in the Service,
Repair and Installation of Marine Naviga-
tional and Control equipment. Practical
ability and experience are the prime
requisites and applications are invited
from such suitably qualified engineers.

A basic commencing salary of £2,250 plus
profit participation (which should bring the
first year's earnings up to a minimum of
£3,000) and full expenses will apply. A
Cortina car, contributory pension scheme,
free life insurance and group membership
of B.U.P.A. are also included.

Applications to—

Mr. Ashurst or Mr. Gorman,
Asgotechnic Ltd,

Freepost, Macclestield,
Cheshire SK10 2YF.

Telephone: (0625) 32363 or
Telex: 667636 Asgomacc

13777

UNIVERSITY OF SURREY

TELEVISION
SERVICE

The Television Service provides facili-
ties for teaching and research, both
in the Studio and with mobile equip-
ment, throughout the University.
There is a comprehensively equipped
control room with IVC editing VTRs.
and plumbicon studio cameras.

SENIOR ENGINEER (T6)
£2370-£2874

Candidates should have HNC Elec-
tronics, BBC Grade C or similar
qualification, and experience in tele-
vision engineering.

ENGINEER(T4) £1848-£2163

Candidates should have ONC Elec-
tronics or City and Guilds Radio and
TV Servicing, and television servicing
experience. Applications immediately
on forms obtainable from:

Assistant Secretary (Personnel),
University of Surrey, Guildford
or Tel: Guildford 71281, Ext. 452.

(3827
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NATIONAL AUDIO VISUAL AIDS CENTRE

TECHNICIAN

required for
EXPERIMENTAL DEVELOPMENT UNIT
at the
National Audio Visual Aids Centre.

Duties will include technical evaluation of optical,
mechanical and electronic equipment used in
schools.

Details and form of application from: Head,
Experimental Development Unit, National Audio
Visual Aids Centre, 254/6 Belsize Road, London
NWé6 4BT. 3826

SITUATIONS VACANT
OMPETENT Colour T/V Service Engineer.
Good salary efficient man. Assistance accommo-

dation, Devon Market Town. Box No. WW 3766.
DEPARTMENT of Nuclear Physics, University
of Oxford, has a vacancy for an electronics
technician to join a small group developing a
computer-baseqd system for collection and analysis
of nuclear data. HNC or equivalent qualification
is appropriate. Ability to work on own initiative is
needed. Special area of interest is the development
of integrated circuit assemblies within a Camac
specification. Salary within a range from £1,848
rising to £2,382. Approximately eight weeks’ paid
leave per year. Write to L. Green, Nuclear
Physics Laboratory, Keble Road, Oxford, mention-
ing reference A159. [3781
FREELANCE Design Engineer required, short
range A.M. Telemetry equipment. Own staff
informed. Box No. WW 3817.
HI-FI AUDIO ENGINEERS. We require experi-
enced Junjor and Seniors and will pay top rates
to get them. Tell us about your abilities. 01-437 4607.

{19
LEEDS City Council, Department of Education.
City of Leeds College of Music Cookridge
Street, Leeds, LS2 S8BH. Workshop Technician
T1/2/3, £672-£1,644. Salary according to age and
qualifications. The person appointed will be expected
to assist with the maintenance and repair of the
College instruments and equipment in general, but
primary responsibility will be for electronic equip-
ment, e.g. tape recorders, amplifiers, etc. Applica-
tion forms and further details from the Registrar
of the College, to whom they should be returned
as soon as possible. 3802
ONDON BOROUGH OF BRENT. WILLESDEN
COLLEGE OF TECHNOLOGY, Denzil Road,
London, NWI10 2XD. Department of Electrical
Engineering Vacancies from September [, 1974
LECTURERS I: (1) To teach both theory and
practice on City and Guilds Radio/TV Electronics
Technician and Mechanics courses. Applicants
should be well qualified and with appropriate in-
dustrial experience; (2) To teach on City and
Guilds Telecommunications and Electrical Tech-
nician courses. Applicants should be well qualified
with experience in the Radio/Electronic industry;
(3) To teach Mathematics on ONC/HNC and City
and Guilds Technician courses. Applicants should
be University Graduates, preferably with some
industrial experience. Salary (under review): Non-
graduates £1,778-£2,803; Graduates £1,940-£2,965.
Further details and application forms may be
obtained from the Registrar, to be returned within
two weeks. (3782
MANAGEMENT opportunity for good Closed
Circuit TV Sales Engineer, with wide know-
ledge of installation work and equipment. Good
basic, bonus and car, new housing available. Aged
over 28, mobile and personable. Please write with
full details. Box No. W.W. 3763.
DICAL PHYSICS DEPARTMENT, PLY-
MOUTH GENERAL HOSPITAL. ELEC-
TRONICS TECHNICIAN required to work on
a varied and interesting range of biomedical
tasks in an expanding well-equipped maintenance
and development laboratory at Freedom Fields
Hospital, Plymouth. The person appointed will join
a small team responsible (to the Chartered Electro-
nics Engineer) for the successful operation of a
wide range of patient-orientated equipment. Devel-
opment, construction and testing of special-purpose
equipment is undertaken and safety and purchase
decisions are made on new equipment. Some travel
in South Devon and in Cornwall necessitates a
current driving licence. Relevant experience is
desirable and the minimum qualification is ONC (or
equivalent). The appointment will be in either of
the following grades, depending on experience.
(Salary scales are under review).
Medical Physics Technician TV—£1,530-£1,953 p.a.
Medical Physics Technician IIT—£1,719-£2,211 p.a.
Further details of the work may be obtained from
Mr. L. R. Jenkin, Telephone PLYMOUTH 68080,
Ext. 369.
Application forms from the Hospital Secretary,
North Friary House, Greenbank Terrace, Plymouth.
PL4 8QQ. (3774
UALIFIED Colour T.V. Engineers and Audio
Engineers revired urgently to join a rapidly
expanding company. Good conditions and best rates
of pay. Apply to: Mr. R, Jones, Roy Newton Lta.,
Oldbury Road Ind. Est., West Bromwich. Staffs.
Tel. 021-553 6521. I3j72
YOUNG ELECTRONICS TECHNICIAN required
for the construction, testing and servicing of
electronic equipment at our works in N.W.1. Very
varied work. Qualifications: ONC or C&G or ex-
apprentice or similar desirable. Excellent oppor-
tunity for right person witb a small exvanding
companv. Please write for an application form to:
Young Electronics Ltd., 54 Lawford Road. London.
NWS§ 2LN. {3816
Classifieds continued on p. 116

Ampex requires broadcast television engineers for the following vacancies in a fast
expanding international systems operation

1) Mobile systems engineer
2) Studio systems engineer
3) Systems proposal engineer

These vacancies cover the design. manufacture and control of mobile and studio contracts
also proposal writing in response to tenders and enquiries

QUALIFICATIONS REQUIRED

Experience in colour broadcasting television industry. A formal qualification would be an
advantage. as would a second language and international experience. but are not essential
We are interested in hearing from people starting their careers as well as those with a
proven successful background in thts industry

The group is based in Reading. International travel will be involved. A good salary with
attractive employee benefits is available to the right candidates

Please write, including a résumé, or asking for details to

The Personnel Manager, Ampex Great Britain Limited, Acre Road, Reading. Berkshire

Telephone Reading 85200 13769

: [_(irampian]

DEVELOPMENT ENGINEERS

Grampian, leaders in the field of industrial sound systems. manufacture a wide range of
electronic and electro-acoustic equipment, including a recently introduced modular series incorporat-
ing solid state audio switching and priority control. Part of the Telephone Rentals group. Grampian
have a rapidly expanding commitment to supply systems based on this equipment, and consequentiyus
have the following vacancies.

Development Engineers required for work on new projects to expand the existing ranges.
A degree., HND. or equivalent in electronics preferred. Experience with analogue circuitry or electro-
acoustic .devices would be a distinct advantage. These positions offer excellent job security,
competitive salaries and pension and life assurance schemes.

Tel. Mir. Turner on 01-894 9141
Or write for application form to:

Grampian Reproducers Limited,
The Hanworth Trading Estate